1 STEPS OR PLATES FOR A CONVEYI NG DEVI CE, AND CONVEYI NG DEVI CE
Technical field 5The invention relates to steps or plates with
speci al step cheeks, or cheeks, for conveying devices according to

the preanb® BP9 415n 1, and to conveyi ng devices with SUCHERAORHE2878
pl ates according to claim12. State of the art 10 Conveyi ng devices

in the sense of the invention, which can also be terned transport
devi ces, are escal ators and novi ng wal kways with a plurality of tread
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surfaces of the tread units or walk on the tread units in 15 the sane

direction ;ﬁefcl lr1ri0\/l<?i%nt as the conveying devices nove or progress. In
t he case ors, the tread units form escal ator steps,

herei nafter ternmed steps, and in the case of noving wal kways the
tread it f; ; | tas, ' .
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novi ng walég Scdohdi J}grcj pbal |y or at a slight inclination, but in
general with smaller” angles of inclination than escal ators.
Typically, such conveying devices conprise drive runs constructed as
step chai n§a@fof Heddie 25 chains. For the sake of sinplicity nerely
drive runs are referred to in the followi ng. These drive runs are
driven'@n order to nove the steps or plates in transport direction

and, in accavenny Bevibdsnint the sehad of tle itdghtion t whith@¥n AR B @8 dranbport
se guide rollers.

uni form spacings with so-termed guide rollers. The )
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guide rollers, .30, around defl ecting wheels, (for exanpl.e chain eel s
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the rollable elements (guide rollers or chain rollers) are directly

fastened to a step chain or plate chain serving as drive run, as .
descri bed In drea ¢trse oflgsgatators, the tread units form escalator steps, hereinafter termed steps,

and in the case of moving walkways the tread units form moving walkway plates,
hereinafter termed plates. Escalators bridge, with a relatively large angle of inclination,
20 greater distances in height such as entire storeys. Thereagainst, moving walkways run
horizontally or at a slight inclination, but in general with smaller angles of inclination than

escalators.

Typically, such conveying devices comprise drive runs constructed as step chains or plate
25 chains. For the sake of simplicity merely drive runs are referred to in the following. These
drive runs are driven in order to move the steps or plates in transport direction and, in
accordance with the state of the art, they are provided at uniform spacings with so-termed
guide rollers. These guide rollers move or roll along dedicated or provided guide rails. In
the region of the ends of the conveying devices the drive frains run, by the guide rollers,
30 around deflecting wheels (for example chain wheels) and thus execute a change in
direction. Slide elements can also be used instead of guide rollers or drag rollers. The
slide elements or the rollable elements (guide rollers or chain rollers) are directly fastened

to a step chain or plate chain serving as drive run, as described further above.

35 In addition to the step chains or plate chains inclusive of the slide elements or rollable



2 elements fastened thereto two further rollers, which are terned
drag rollers and roll or nove along separate guide rails, are
required f ep or plate. The steps or plates have in th ast
been rel atW\s)ez(fi3 I@‘%iﬁ i cated to produce or cast and 5 al SQJ'EBZEJ ﬁgﬁ?
since they have to be intrinsically very stable and torsionally
stiff. Moreover, the steps or plates have to be made with a high
degree of accuracy in order to guarantee quiet, jerk-free running. An
essenti al fe I C r
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and dr‘eﬁg ri) PRO4/2921106 A desebes aralginavhichShaseside sbrekse 401 »EoRMEYiING| device.
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JP 01308388 A or GB 2216825 A equivalent thereto shows in Fig. 1 a step with sire
cheeks which have a two-dimensional form and are constructed without an encircling
25 edge. These side cheeks, which are formed from thick material, mount chain pin axles
and drag roller axles in usual manner. Side cheeks can be seen in Fig. 18, which are
formed from thin sheet metal with a partly encircling edge. However, these side cheeks do
not have eyes which could serve for the mounting of chain pin axles or drag roiler axles.
These axles are obviously mounted on more stable components which have to be

30  connected with these cheeks.

DD 69443 relates to a step for escalators in which side cheeks are integrally connected
with a front part. The front part is then covered by a riser element. A tread element
covering the step has an angled portion which closes off the step at the side opposite the
35 riser element. |n that case the front part and the cheeks are of flat construction, in which



35riser elenment. In that case the front part and the cheeks are of
flat construction, in which 3 also no eyes for reception of angles
are provided. Here, too, presumably the axles are nounted in nore
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w sh exists, particularly for nore econgnic initial equipping of
conveying devices, to 5 replace the steps and plates by nore
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runni ng snmoot hness, .travel. characteristics, ability, robustness and
ol abo 1§ BSa 80\ 1asSE Rl A R Frp reie, Hidle P obTheiT RN DRREsE
shal | be stophted inadorasthbEcmeipenaitedhicH Aavd tu bk rcabneatedafithtthe chgakent i on
Techni cal obiect It is therefore the object of the invention 15 to
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Create a O e B g R IO P S B e ARG b
i ntroduct i #felei@®eh nakes quiet, jerk-free running possible, is not
susceptible to failure and guarantees a high service life or |ong
running time. 25 Techpical solution According to the invention this
obj ect s 4 ! he,lavenliont eat ures of claim 1 and the features of
claim12.

Technical object

It is therefore the object of the invention
15
- to create a more economic step cheek or cheek for a step or plate of the kind
stated in the introduction, which, however, nevertheless satisfies all demands or
demand profiles and enables quiet, jerk-free running, is not susceptible to failure
and guarantees a long running time or high service life; in addition, cheeks or step

20 cheeks shall not be significantly heavier than current aluminium (step) cheeks;

- to create a more economic conveying device of the kind stated in the introduction,
which makes quiet, jerk-free running possible, is not susceptible to failure and
guarantees a high service life or long running time.

25
Technicai solution

According to the invention this object is fulfilled by the features of claim 1 and the features
of claim 12.

30 .
According to the invention step cheeks or cheeks are specially designed for use in a
conveying device having several steps or plates, wherein each step or plate has two
lateral step cheeks or cheeks which are substantially perpendicular to a-tread element or a
tread surface and, in the case of a step, also to a riser element or a riser surface or riser

35 step. Middle step cheeks or cheeks can obviously also be provided between the two .



30 According to the invention step cheeks or cheeks are specially
designed for use in a conveying device having several steps or

pl ates, wherein each step or plate has two |ateral step cheeks or
cheeks whi ¥R 289%04<idsst anti al | y perpendicul ar to a-tread RT&FR2ARE/QHLEE
tread surface and, in the case of a step, also to a riser elenent or
a riser surface or riser 35 step. Mddlée step cheeks or cheeks can
obvi ously al so be provided between the two 4 lateral step cheeks or
cheeks. The steggfheek or cheek consists of an integral deep-drawn
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is thereby obviously very substantially sinplified, but the step

cheek ¥ cheek can still be produced froma single part by

deep- dr awi Afanthheusictiedts consi dered that the entire driving force is

transmtte y way of these chain pin axles this is in no way

obvious. In a given case the eye can be reinforced by an edge pl ate,
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addi ti Onaldrawn eye is sufficiently stable in order to be able to directly accommodate therein the

15  bearing for the chain pin axle. Production is thereby cbviously very substantially

simplified, but the step cheek or cheek can still be produced from a single part by deep-
drawing. When it is considered that the entire driving force is transmitted by way of these
chain pin axles this is in no way obvious. In a given case the eye can be reinforced by an
edge plate, but this is still substantially simpler than mounting the axle in an additional,

20  stable and thus heavy component, which then has to be fixedly connected with the cheek.

it is particularly surprising that this is possible even when the chain pin axle is a chain pin
plug axle or the chain pin axles are not continuous over the entire width of the escalator or
the moving walkway. In this case, in particular, not only the propelling forces, but also

25  even quite substantial torsional forces act on the cheek eyes, yet the cheek eyes clearly lie
within the two drive runs.

Preferred developments of the step cheek or cheek according to the invention and the
conveying device are defined by the dependent claims. In particular, it is to be mentioned

30 thatit is obviously advantageous to also fasten the drag roller axles in analogous manner.

Brief description of the drawings

The invention is explained in the following by way of examples and with reference to the

35  drawing, in which:



20st abl e and t hus heavy conponent, which then has to be fixedly
connected with the cheek. It is particularly surprising that this is

possi bl e he chain pin axle is a chain pin pl e
chai n pin%é§P8¥ﬂ%?g&not continuous over the entire mﬁdtﬁggﬁé%ﬁ%ﬁ%Z&ﬂ
escal ator or the noving wal kway. In thig case, in particular, not
only the propelling forces, but also 25even quite substanti al
torsional forces act on the cheek eyes, yet the cheek eyes clearly
lie within the two drive runs. Preferred devel opnments of the step
cheek or cheek according to the invention and the conveyi ng device
are definddgldy the depremeeenveyihgidedce inthepfarm iotam ascalater, insa side Wew, partly
nmentioned 30that it gig§jopkyi ously advantageous to also fasten the drag
roller axles in anal ogous nmanner. Brief description of the draw ngs

5 Fig. 1lshows a conveying device in the formof an escalator, in a
side ViewFipartly Serdi<PBdit réi@b@-ﬁ\ &&H@%n@yﬁ?ﬁevi’c@%_@&d?ﬁg 9% Fd8 in an
conveyi ng device according to Fig. 1 in an éenlarged view, Fig.
3Ashows a perspecti GP2BEENEY a conplete step with two step cheeks
according to the invention, from bel ow

Fig. 3A shows a perspective view of a complete step with two step cheeks

according to the invention, from below:

10
Fig. 3B shows a perspective view of the support of a step with two step cheeks
according to the invention, from above;
Fig. 4A shows a perspective view of a step cheek according to the invention, from
15 the inside;
Fig. 4B shows a perspective view of a step cheek according to the invention, from
the outside;
20  Fig. 5A shows a side view of the deep-drawn sheet metal of a step cheek according
to the invention, from the inside;
Fig. 5B shows a side view of the deep-drawn sheet metal of a step cheek according
to the invention, from the outside,;
25
Fig. 5C shows a perspective view of the deep-drawn sheet metal of a step cheek
according to the invention, from the inside, after elements of the step cheek
have been welded on; and
30 Fig. 5D shows an enlarged perspective view of the deep-drawn sheet metal of a

step cheek according to the invention, from the inside.

Best way for realisation of the invention

35 The conveying device 1 illustrated in Fig. 1 is an escalator which connects a lower level 1



10 Fig. 3Bshows a perspective view of the support of a step with two
step cheeks according to the invention, fromabove; Fig. 4Ashows a

perspective view of a step cheek according to the invention, from
15t he i nsi 48 208P/87'4Bshows a perspective view of a step ChEERR008/062968
according to the invention, fromthe outsside; 20 Fig. 5Ashows a side

view of the deep-drawn sheet netal of a step cheek according to the
I nvention, fromthe inside; Fig. 5Bshows a side view of the

deep- drawn eek.accordi.ng to the invention,
from the oufaFLePBIcE €2 Bl adicRim A% b Banppadtily Sldroae
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fromthe inpside t I t .
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deep- dr awnoilaetetsehtbe slepe £ inamstia cheek according to the invention,
fromthg inside.

In addition, an endless handrail 10 is provided. The handrail 10 moves in fixed
relationship or with a slight lead with respect to the drive runs or chain runs and the steps
2 or plates. The support structure or chassis is denoted by the reference numeral 7 and
the base plate of the conveying device 1 is denoted by the reference numeral 3.
10
The endless conveyor of the conveying device 1 substantially comprises a plurality of
tread units (steps 2), as well as the two laterally arranged drive runs or step chains,
between which the steps 2 are arranged and with which the steps 2 are mechanically
connected. Additionally and further the endless conveyor comprises a drive {not
16 illustrated) as well as upper deflecting means 12 and lower deflecting means 13, which are
disposed in the upper end region and lower end region, respectively, of the conveying
device 1. The steps 2 have tread elements 9 (tread surfaces).

As indicated in Fig. 1, the steps 2 run from the lower deflecting means 13, which is
20 disposed in the region of the lower level E1, obliquely upwardly to the upper deflecting
means 12, which is disposed in the region of the upper level E2. This region leading from
the lower deflecting means 13 to the upper deflecting means 12 is also termed conveying
region or forward running region of the conveying device 1 in the following, since in this
region the tread surfaces 9 of the steps 2 face upwardly and thus can accept and convey
25 persons. The return guidance of the steps 2 from the upper deflecting means 12 to the
lower deflecting means 13 takes place in a return guidance region which is here termed
return running region 11. This return running region 11 is disposed below the mentioned
forward running region. During the return guidance, i.e. in the return running region 11,
the steps 2 with the tread surfaces 2 "hang” downwardly.
30
According to a first form of embodiment of the invention, which is shown in more detail in
Fig. 2, use is now made of steps 2 which comprise, instead of the usual step cheeks,
deep-drawn step cheeks 20 with drag or guide rollers 6 fastened thereto. These rollers 6
are mechanically connected with the respective step cheeks 20 and so constructed that in
35 the forward running region they travel or roll along a first guide rail 5.1 when the endless



Best way for realisation of the invention 35The conveying device 1
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6 wth an hfvel E2. The conveying device 1 conprlsaf | at er a
balustrade Bike pl ates 3 and an endl ess conveyor yﬁm@pwggmm
runs. Typlcally, two conveyor chains or,step chains, which extend
parallel to one another, with chain rollers are used as drive runs in
order to set the steps 2 in notion. 5 In addition, an endl ess
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During the return guidance, i.e. i n the return running region 11, the

steps 2 with the tread surfaces 9 "hang" downwardly. 30 According to
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in 35the forward runnin rave
gui de r ai |drgwn shéet metdle Teadhenalers and the step cheeks together form the support of the

25 step or the so-termed support structure or support frame.
The tread element 9 and the riser element 14 are fastened at or on the support.

Further details of the support or the support structure can be seen in Fig. 3B. The
30 members 22, 23, 24 and the step cheeks 20.1, 20.2 are welded or riveted or connected or
screw-connected or glued or clinched together. Spot welding is preferably undertaken in
order to connect these elements with one another. Another advantage of the invention is
evident here: since the step cheeks 20.1, 20.2 are made of sheet metal or steel sheet or
stainless steel sheet or zinc sheet or copper sheet they can be welded or riveted or
35 connected or screw-connected or glued or clinched to other sheet metal elements (for



7 conveyor of the conveying device 1 is in notion, as can be seen in
Fig. 2. The first guide rails 5.1 are, in the present connection
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chain rollers (not showmn in Fig. 2) disposed thereat is only
indicated, by the line 8 in Fig. 2. 5 Further details and specifics
of the invention are now described in connection with the follow ng
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14 are fastened at or on the support. Further details of the support
or the suppsthemare.ioe see erarf tB%St%é'?Peikr‘F Ehcpsedpr Surweneftsi byeheeles leta'
23, 24 and the step cheeks 20.1, 20.2 are wel ded or riveted or
connected or scre conn ued or, clinche et he
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be wel ded rat or weldedith phaice3b Gocuned byedeld sesms.e The diag editee dxle 125 @ thedroltar pin
clinched tiQ p%ﬂ?%iy 3 BEJStaxfemotrgl plLE;l pWesdrgé Hiler a@de 25 or the rolter pin serves as an
axie for the drag roller 6.2.
25
The drag roller eye 30 is preferably also entirely defined by the deep-drawn sheet metal or
it is entirely surrounded or enclosed by the sheet metal, as can be seen in, for example,

Fig. 5D.

30 Inthe region of the drag roller eye 30 the step cheek 20.2 can be stiffened or supported or
covered from the inside by a closure plate 27. This closure plate 27 (also termed 1st
closure plate) can be welded in place in a cavity or hollow part or hollow web or step
(cheek} post, which arises through the deep-drawing. A similar, 2nd closure plate 34 can
be provided in the region of the step eye 32 (see Fig. 4A). The 2nd closure plate 34 can

35  be constructed or formed as an additional bearing receptacle.



exanpl e the nenbers 22, 24 or an edge plate 27, 34) w thout problens.
The wel di ng of al um nium el enents, thereagainst, is costly and
i nvol ved as,_well as tine-consum ng. Further details of a |left

step cheek%zofgegﬁ“%e seen in Figs. 4A and 4B. The step®C B’E%;WQQRS‘Q%B
20.2 is '"fitted" with all elenents and gan be incorporated or wel ded

in place in the shown formin the step support. It can be seen that a
chain pin axle 21.2 or chain roller axle 21.2 is inserted or plugged
in place in the region of a step eye 32 (also termed chain pin eye).

A slide bearing bush (not able to be seen in the figures) can be
pressed i nforthidneletitiepr eneeifis® of @ step dheek P@R acewding o tHeanwamtiom afsi shoax|ie
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i s preferabtd?2ial pifagthepine2Sorr fer the drgg pallar. axTehe drag roller axle 25 or
the roller pin serves as an axle for the drag roller 6.2. 25 The drag

roller eye 30 is preferably also entirely defined by the deep-drawn
sheet @t aMotgovert suf§cienit stakility isumparigddiedtier stepheeledn tyat t duditiohal eshaped
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addi ti onal P
Beyond that, it is particularly advantageous if the sheet metals have a yield point in tension

of at least 1100 N/mm?Z.

25  The deep-draw sheet metal used preferably has a thickness between 0.9 millimetres and
1.9 millimetres. A thickness of 1.5 to 1.8 millimetres is particularly preferred.

If the deep-drawn sheet metal is selected in correspondence with the above specifications,
then the step cheeks or the step or steps fulfils or fulfil all load tests of Standard EN 115:

30 Safety Regulations for the Construction and Installation of Escalators and Moving
Walkways, as well as AN - American National Standard - ASME A17.1-2004: Safety Code
for Elevators and Escalators.

The deep-drawn sheet metal preferably has a surface coating. Surface coatings produced

35 by dip-coating are particularly preferred.



Further details or specifics of a step cheek 20.2 according to the
invention are showmn in Figs. 5A to 5D. As can be seen, the deep-drawn
sheet netal is provided with the recess 29 or wwth the passage. This
recess is PEIEYAHP produced, after the deep-drawing, b?Cng'%é’B?’?qzﬁ@B
or punching the sheet netal. In additio the stated eyes 30 and 32
can be pre-punched before they receive an encircling sheet netal
collar 31 or 33 by the deep-drawi ng. The so-terned eyes 30 and 32 are
preferably produced, after the deep-drawi ng, by cutting or trinmng
or aperturing. Processing after the deep-draw ng has the advantage of
uni f or m coEleatrolytividikeresdisg [HDG) isrpaticuldripatitablee eyes have or the eye has
a uniformrest 10 or bearing rest or bearing length or bearing depth
or bearing width and uniformwall size or wall thickness as well as
preci se ceimhe rasuit pf EPRds @rery uniforry codtingtof et deéepedshwvasbedd metaldvittauniform
facilitate ' td ; I i

the espectTye eyt aafeostutBu bulis. pib i EUT Al AP B bt
rol | er ax| eetal Bag? wifpem, costifdous ceating daye i Rartioylarly gpempeesultscare gchieued dfttleg
cheek in t bpE 1dtdnt RNALA SHeHREMp-BRMWIHG U heXRedoraddi ti onal
corrugations 28 are present. The sheet netal flange 26 also inparts a
very high or very substantial stability to the thin deep-drawn sheet

met alh- Eseu%éfmﬁﬁhﬁacawam%méﬁorqé tHe3feRp @g?%iﬁqegﬁgggnw@wes tm&%%uaﬁu;@b |°E|
or she me , erein en ers an indicate the yje
poi nt 1t NPHAImSAR 4R (Erd Gevaded Dog B or PRmess oLt s comms herie
a yi el d poisntsoippséigesi on of at |east 900 NNmm® is given. Beyond that,
it is particularly advantageous if the sheet netals have a yield
point in tension of at |east 1100 N rnnR. 25 The deep-draw sheet

met al usedApdescebarhthe imastien tam beksed sn bedalabss afd Boring Walkeeyes and 1.9
mllimetres. A thickness of 1.5 to 1.8 miIlinmetres is particularly
preferred. If the deep-drawn sheet netal is selected in
correspondence with the above specifications, then the step cheeks or
the step or steps fulfils or fulfil all load tests of Standard EN
115: 30 Safety Regul ations for the Construction and Installation of
Escal at ors and Movi ng Wal kways, as well as AN - Anerican Nati onal
Standard - ASME Al7. 1-2004: Safety Code for Elevators and Escal at ors.
10 Electrolytic dip-coating (EDC) is particularly suitable.



The result of EDC is a very uniformcoating of the deep-drawn sheet
metal with uniform 5 |ayer thickness and good surface qualities.
After the EDC treatnent the deep-drawn sheet netal has a uniform
continuous coating layer. Particularly good results are achieved if
the EDC treatnment is used after deep-drawi ng of the sheet netal.
Use of the EDC treatnent prior to the deep drawing is al so

concei vabl e. Moreover, use or 10enploynent with (pre-) gal vani sed
sheet nmetals or stainless steel sheets or copper sheets is al so
possi bl e. As described, the invention can be used on escal ators and
movi ng wal kways. 15lhemveneon glasmetlasi claimed is: 1. A step or

plate construction fof sieservsixiengomignicten foenPtomdying devicat er al
cheeks each SUbStf’cﬂﬂebﬁéﬁlétﬁsr] pAcRbAent PR BT Saflegligaent and a

riser el enent of g an i ntegral
deep- drawn net al lgﬁ%lfo aﬁﬁh@ge@ﬁ@ﬁsﬁl enmﬁmqunahﬂat | east
partly encirclingidn, ae&g:h clmekhmmpmmt?&ml mtégml degrdiawn aethkast one

?rgtegl dr awn eygn; oghebh%fcéﬁmreemlmeﬁgqbﬁalef&hpsﬁﬂl ah étureraaug nbgf t gte
S

| east one eye. j’ﬂn‘%ﬂ@ 1!7%}%[&]3?}1 ng} P gfﬂ%n EI‘%?%?? rein the
chai n phi axl e i aWEHf Oﬁlthle 48 najagle enclosed aroRerqunded dy
according to cl aitire Inetal 2heethandi an eheirdhg shest nuetal @oilar Mota

conti nuous over %%jﬁﬁ'ltdfef%] s‘ijbﬂe%ethe convey| ng device. 4. A

one_drag ol I or o %ﬁ@lswﬁea@pcwﬁywaéwi ST ohdRe ﬁaﬁ‘lhe' S?Z;

one drag roller axl
roller axle is i qnmaﬂkﬁjlsmcmnpaap ngarde. drag roller eye.

]gohst (rjuctl on afsgor 3. g comstaiotion dbcovding &b rlditel dray Wlﬁérleﬁfﬂ@é' e I ts
cl s m 4 further GBI P?ﬁ%ﬁnggﬁaéh%l.%ﬁmﬁ VER AR e TR LT, e
metal sheet in a %8YrBRESEVI®e drag roller eye.
4. A construction according to claim 1 or 2, further com-
prising at least one drag rolier axle and at least one drag roller,
wherein the drag roller axle is inserted in at least one drag
roller eye.
5. A construction according to claim 4, wherein the drag
roller axle 1s formed as a molded or turned part.

6. A construction according to claim 4, further comprising
an encircling sheet metal collar at the metal sheet in a region
of the drag roller eye.

7. A construction according to claim 1 or 2, further com-
prising at least one edge plate attached to the metal sheet,
wherein the edge plate together with a region of the metal
sheet encloses a receiving region for at least one axle.

8. A construction according to claim 7, wherein the edge
plate is attached to the metal sheet by at one of a group
consisting of weld seams, weld points, clinch points, glue
surfaces, self-tapping screws, flow-hole-forming screws and
drill-tip screws.

9. A construction according to claim 1 or 2, wherein the
metal sheet is an H380 or H400 fine steel sheet.



7. A construction according to claim1 or 2, further conprising at

| east one edge plate attached to the netal sheet, wherein the edge
plate together with a region of the netal sheet encl oses a receiving
region for at |east one axle. 8. A construction according to claim
7, wherein the edge plate is attached to the netal sheet by at one of
a group consisting of weld seans, wel dipoints, clinch points, glue
surfaces, self-tapping screws, flow hole-formng screws and drill-tip
SCrews. 9. A construction according to claim1 or 2, wherein the
metal sheet is an H380 or H400 fine steel sheet. 12 10. A
construction according to claiml or 2, wherein the netal sheet is

chosen from the group A essdtaictvg a%fcoﬁilﬁdr*ﬁd) @Paﬁnsﬁ 6ed, w &Fbﬁ?fhe and
surface coated neta @ﬂlﬁoatl ng,

pr e- gal vani zi ng oqlemﬁﬂa?ecﬁs éjﬁP%}mﬁQP}m@% 2O%8 CO%S%%P
according to cl aisted, oppixr, anésurface heatedaetak blseets prexdumed iyckness

between 1.0 m |l 'ﬂ@ét?él@u@'@i‘?%%ogn |dre Bl ahtzing ﬂﬁot—ﬁig gl t'Ct' on

according to clai.n 1 erel thé& neta eet east one
of a corrugation % passage.

11. A construction according to claim 1 or 2, wherein the
metal sheet has a thickness between 1.0 millimeters and 1.9
millimeters.

12. A construction according fo claim 1 or 2, wherein the
metal sheet has at least one of a corrugation or passage.



