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T8t e: St avoemsdeadder steps of the plate-shaped step type PCI/DK95/00491
Technical Field The invention relates to stair or |adder steps of
t he pl ate-shaped step type, where plate nmenbers bent downwards are
provided at all four rinms of the 5 stepping surface, viz. at the front
rim the rear rim and the two side rins, 1 sai d downwardly bent rins
bei ng wel ded together at the corners where said plate nmenbers abut

one anot her due TRid; 'Btalretdiadder steps of the @bﬁ@@ S%P type Stair or
| adder steps of the above shape are known for 1nstance tromthe 10
production previously sold by the sane Applicant and which furthernore
appear fromthe | i %.' brochure nmateri al-. Such stair or

| adder steps arefgggﬁi&ag—‘?&ured bet ween the stringers by means of
bolts extendi ng through openings in each of the two plate nem bers

bent downwards at the side rins, said bolts further extendi Pé\ t hr ough 15
openi ngs in the FBejventian triptascior steirariadder steps iof ke platetshapsddter svees

where plate members bent downwards are provided at all four rims of the
5 stepping surface, viz. at the front rim, the rear rim, and the two side rims,
said downwardly bent rims being welded together at the corners where

said plate members abut one another due to the bending.

Background Art

Stair or ladder steps of the above shape are known for instance from the
10 production previously sold by the same Applicant and which furthermore
appear from the Applicant’s brochure material.

Such stair or ladder steps are usually secured between the stringers by
means of bolts extending through openings in each of the two plate mem-
bers bent downwards at the side rims, said bolts further extending through
15 openings in the respective adjacent stringers. Obviously, the ladder steps
can, of course, also be secured to the stringers in other suitable manners,

such as by way of welding, in stead of by means of bolt connections.

Such a stair necessitates a predetermined height of the individual steps,
where said height corresponds to the width of the plate members bent
20 downwards in order to ensure that the steps can stand the required loads.
Thus an opening is provided between the stepping surface of a step and
the lower rim of the front rim bent downwards of the step just thereabove.
This opening presents an undesired "foot trap" because a foot can get

- jammed in this opening or be injured by the rather sharp plate rim.

25 When the width of the front rim is fow in such a manner that the step is
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Brief Description of the Invention

The object of the invention is to.provide stair or ladder steps of the above
type, where an improved utilization of the méte_ltials is obtained compared

10 to the previously known steps of the plate-shaped st.ep type, said utiliza-_
~ tion of the materials being expressed by the relationship of the strength
and weight of a step, and where the above "foot trap" involved when the

step forms part of a stair structure is avoided.

The stair or ladder step according to the invention-is characterised in that
15 ' the plate member bent downwards at the front rim is rolled over to form
a cylindrical pipe. -

In this manner the sharp plate rim.is avoided at 'the front rim bent down-
‘'wards, and furthermore the foot trap is avoided because plenty of rcom is

- provided for a foot. In addition, the step is provided with a rather high

~ 20 strength. ' |

As the plate memb_er bent downwards at the rear rim is also rolled over to
form a cylindrical pipe, a.fdrther-reinforc_e'me_nt of the step is obtained. In
addition, the front rim-and the rear rim.ca_n_accbrdingly be identical with
the result that the stair or ladder step can be turned 180° about a vertical

25 . axis of symmetry in connection with the mounﬁng procedure.

A further reinforcement of the step may be obt_ained as stated in claim 3

¥



The object of the invention is to provide stair or |adder steps of the

above type, where an inproved utilization of the materials is

obt ai ned WQHGi18008 10 to the previously known steps of PGE/DKS08493haped
step type, said utiliza- tion of the materials being expressed by
the relationship of the strength and wei ght of a step, and where the
above "foot trap" involved when the step forns part of a stair
structure is avoi ded. The stair or3|adder step according to the

invention is characterised in that 15 the plate menber bent downwards
at the front ribvthe waldisgsalee ingudingithe locations syheregthecandpiofahe cylin-

war s, and 1 ar eAhEREe pRUE st e BY iR hefnets Bork RSHardt A <
provi ded for athe@ide kitn@addition, the step is provided with a rather high

20 strength. As the plate nenber bent downwards at the rear rim
Is also rolled over to forma cylindrical pipe, a further
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and the rear rimecan-accor I'ca e resu

the stair or5| atees betagse ahe kylindricaichip89lof ithe sabpsitare uitizéd.cal
axis of symmetry in connection with the nounting procedure. A

further reinforcenent of the step may be obtained as stated in claim3
It is, of course, possibie to use several types of soundproofing materials,

but polyurethane foam turned out to be extremely advantageous for the
purpose.

Brief Description of the Drawing

10 The invention is explained in greater detail below with reference to the

accompanying drawings, in which

Fig. 1 is a perspective view of a stair or ladder step according to the inven-

tion,

Fig. 2 illustrates the stair or ladder step of Fig. 1, seen from one side rim,
15 and

Fig. 3 is a cross-sectional view taken along the line A-A of Fig. 1.

Best Mode for Carrying Out the Invention

The stair or ladder step 1 shown in Fig. 1 comprises a stepping surface 2

with a front rim 3, a rear rim 4, and two side rims 5 and 6, respectively.

20 At the above rims 3, 4, 5, and 6 the step 1 comprises plate members 7,
8, 9, and 10, respectively, bent downwards from the stepping surface 2.
The plate members 7 ‘and 8, respectively, bent downwards at the front



WO 96/ 18008

PCT/ DK95/ 00491 _ 3 by
the wel dyp@g/18ges© | ncl uding the locations where the -ends Qierigicosioshdin-
drical pipes abut one another by the plate nenbers bent domnwarés at

the side rins. The subject matter of claim4 results in a sound

I nsul ation of the individual 5 steps because the cylindrical pipes of
the steps are utilized. It is, ofg course, possible to use several
types of soundproofing materials, but pol yuret hane foam turned out

to be extrenel ﬁnédt‘é%'ﬁtrﬁ_ﬁgogSaﬁ@-ﬂl-,'trﬁ_ﬁmet:tively,' abe!lrBNéE over to form rBEp&dtive
Description of the Draw.ng 10 The invention is explained in greater
detai | bel ow wevlindeearpipes ltloandd 2. The platadoembens i7n B, B .aamdhJO arenthws ch

Fig. 1 is a per ciive view of stair or |adder._ s according to the
I nven- pf?%ﬁ%bly perpgndlcuﬁa} ot ?tlePB'ﬂgrﬁYrégc%?g stair or |adder step
of Fig. 1, seen fromone side rim 15 and -

The plate members 7, 8, 9, and 10 be'rit-ddewardsare welded together

5 at the corners, where said piat'e members abut one another due to the
bending proceduré. The weldings also include the locations where the ends

- of the cylindrical pipes 11 and 12 abut one an‘othef by the plate members
9 and 10 bent downwards at the side rims 5, 6. The weldings are prefer-
ably provided in form of welding seams, but they may also be provided in

10 form of spot weldings.

The plate members 9 and 10 bent downwards comprise holes or openings
13, 14 for mounting bolts not éhown,-sa_'id' openings allowing the step to

be secured in a manner known per se to"strin_geré not shown either.

The plate members éorh'prise-furthermore 6penings...1 5 communicating with

15 the interior of the cylindrical pipes 11, 12. Through these openings 15 the
cylindrical pipes 11, 12 are filled with a foamed soundproofing material,
'prefer'ably 'poly'urethane" foam. Rubber-like soundproofing materials can
also be used.

The stepping surface 2 can be planar and optiorially cpated with an

20 antiskid IaYer, but it is preferably shaped in a manner known per se with
| an aperture pattern where the rims of the apertures project beyond the )

| plane of the stepping surface 2. The rims about the apertures provide a

resistance against skiddihg of the shoe sole of a person. Furthermoke, this

shaping of thé stepping surface by way of cold deformation provides a

25 reinforcement of the step.

The stair or ladder step can be made of stainless steel or aluminium, but

often it is preferred to manufacture the step from steel being electroplated



Fig. 3 is a cross-sectional view taken along the line A-A of Fig. 1.

Eest Mode, for Carrying Qut the Invention The stair or |adder step
shown WPW’Q‘.’O’H conprises a stepping surface 2 WPCTH/DEKIS0049 i m

3, arear rim4, and two side rins 5 and 6, respectively. 20 At the

above rins 3, 4, 5, and 6 the step 1 conprises plate nenbers 7, 8,

9, and 10, respectively, bent downwards fromthe stepping surface 2.

The plate nenbers 7 and 8, respectively, bgnt downwards at the front

\Ié\gl-/gg{(ég?gg 49 ffter the manufacturing procedure. Small apertures 16 are formed at the, g4

rear rims 3 anfgduf coffeRSer the bloct®piati FobeRsethd Stebpi 172 i
cylindrical pi pescg 1 and 12. b‘lék?e ;ﬁhét@ Frenbég\résfhlgt& 9'?@ gﬁ aggzaér%ttnﬁgs
preferably pertvenmabutting plate: membeargdiant dawhwaed® in said four corfiees.pl at e

menbers 7, 8, 9, and 10 bent downwards are wel ded toget her 5 at the
corners, where said plate nenbers abut one another due to the

bendi ng procedpfighin The s¥BbEicTaheahdéntidls bHALtHE Biat® FidrhBES bBhE BB WiHRarads
5 at the front rim of the stepping surface is rolled over to form a cylindrical
pipe, although all advantages are not obtained by such a structure. Such
a solution does indeed imply that the foot trap is avoided, but the total
reinforcement and soundproofing effect are not obtained. Furthermore, it
. is of importance how the stair or ladder step is turned at the mounting of

10 the staircase.
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2. A stair or ladder step as claimed in claim 1, characterised in
that also the plate member bent downwards at the rear rim is rolled over

to form a cylindrical pipe.

3. A stair or ladder step as claimedinclaim 1 or2, character-
i s e d in that the weldings also include the locations where the ends of
the cylindrical pipes abut one another at the plate members bent down-

wards at the side rims.

4. A stair or ladder step as claimed inclaim 1, 2or3, character-
i s ed in that the plate members bent downwards at the side rims com-
prise through openings communicating with the interior of the cylindrical
pipes, and that these pipes are filled with a foamed soundproofing

material.

5. A stair step as claimed in claim4, cha racterised inthat the

sdundproofing material is polyurethane.

.
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abutting wo abutting plate nenbers bent downwards in said tour
corners. Wthin the scope of the invention only the plate nenber
bent downwar ds 5 at the front rimof the stepping surface is rolled over
to forma cylindrical pi pe,, al though all advantages are not obtained

by such a structure. Such ©- a§§oluﬂﬂ n doeg i ndeed inply that the foot
trap i s avoided, but thetets rei nf g, d ~aNd soundpr oofi ng
effect are not obtained.[Fun&Q&; X i nportance how the
stair or |ladder step is {furndd &t {the mount Y 10 the staircase.
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(54) Title: STAIR OR LADDER STEPS OF THE PLATE-SHAPED STEP TYPE

(57) Abstract

A stair step (1) of the
plate-shaped step type comprises
plate members (7, 8, 9, 10) bent
downwards from the stepping
surface (2) at all four rims (3, 4,
5, 6), said plate members being
welded together at the comers where
they abut one another. The plate
members (7, 8, 9, 10) at the front
and rear rims are rolled over to form
cylindrical pipes (11, 12) in such a
manner that the plate member (7)
at the front rim (3) is rounded at the
bottom whereby it is avoided that
a foot gets jammed between the
steps of a staircase. The cylindrical
pipes (11, 12) are filled with a
foamed insulating material, such as
polyurethane foam.




