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(54) A SYSTEM FOR PLACING OF STRUCTURES ON AN UNDERGROUND

(67) A system for placing of structures on an under-
ground, comprising a pole for supporting the structure
and an elongate receiving space taken up in the under-
ground, in particular an elongate receiving space with a
vertical-directional component, in particular a substan-
tially vertically directed receiving space, for receiving a
lower part of the pole, whereby the receiving space has
a central axis and is provided with a first pole holder and
a second pole holder which are spaced apart (as seen)
in the direction of the central axis, whereby the second

pole holder lies above the first pole holder and the first
and second pole holders are furnished in accordance
with the pole for keeping the pole in the desired orienta-
tion, whereby the second pole holder determines a pas-
sageway for the pole and comprises one or more rollers,
which one or more rollers have contact surfaces for mak-
ing contact with the pole and which are rotatable around
their respective rotational central axes that lie in a re-
spective plane that lies transversally with respect to the
central axis of the receiving space.
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Description
BACKGROUND OF THE INVENTION

[0001] The invention relates to a system for placing of
structures on a underground, comprising a pole for sup-
porting the structure and an elongate receiving space
taken up in the underground, in particular an elongate
receiving space with a vertical-directional component, in
particular a substantially vertically directed receiving
space, for receiving a lower part of the pole. The invention
further relates to an arrangement of such a system with
a surface (i.e. above the ground) structure.

[0002] Suchsystemsare utilized in the building of sport
and play equipment and other structures in public space.
An example is given in patent publication NL-1031418,
in which the right circular cylindrical lower part of the pole
is provided with a downwardly protruding narrowed end,
and can be placed in a receiving space of a fitting shape
and size, provided with a deepening for a fitting reception
of the protrusion. In practice, the lower part of the pole
will have been taken up in the receiving space with some
tolerance, in order not to complicate its import in the re-
ceiving space. This tolerance, however, results in the
pole having some degree of freedom of tilting, whereby
the longer the pole is above the surface of the ground,
the greater the horizontal distance is across which the
upper part of the pole shall be able to swing out. This can
be objectionable in regard of the safety of the structure,
in particular in the case of play equipment for children.

BRIEF DESCRIPTION OF THE INVENTION

[0003] An objectofthe invention is to provide a system
of the type mentioned in the preamble in which the pole
can surely be kept correctly directed though also is easy
to put in place.

[0004] An objectof the invention is to provide a system
of the type mentioned in the preamble in which the pole
can surely be kept correctly directed though also, in cir-
cumstances when one is authorized, is easy to remove.
[0005] Accordingtoone aspect, the invention provides
a system for placing of structures on an underground,
comprising a pole for supporting the structure and an
elongate receiving space taken up in the underground,
in particular an elongate receiving space with a vertical-
directional component, in particular a substantially verti-
cally directed receiving space, for receiving a lower part
of the pole, whereby the receiving space has a central
axis and is provided with a first pole holder and a second
pole holder which are spaced apart (as seen) in the di-
rection of the central axis, whereby the second pole hold-
er lies above the first pole holder and the first and second
pole holders are furnished in accordance with the pole
for keeping the pole in the desired orientation, whereby
the second pole holder determines a passageway for the
pole and comprises one or more rollers, which one or
more rollers have contact surfaces for making contact
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with the pole and which are rotatable around their re-
spective rotational central axes that lie in a respective
plane that lies transversally with respect to the central
axis of the receiving space.

[0006] During insertion the lower part of the pole it is
guided by the one or more rollers, of which the contact
surface can roll along and no noteworthy frictional forces
need to be overcome. After insertion of the pole it can be
held in its position and orientation by the first and second
pole holders that are spaced apart (as seen) in the direc-
tion of the central axis of the receiving space and the
(longitudinal) direction of the pole.

[0007] In a further embodiment hereof, in which the
insertion and withdrawal of the pole are enhanced, as
well as the stability is favourably influenced, the second
pole holder comprises three or more rollers, that are po-
sitioned for engaging the pole at positions that are spaced
apart (as seen) in the circumferential direction of the pole,
preferably atregularly spaced apart positions. In one em-
bodiment the pole has a circular cross-section and there
are three rollers, with contact surfaces posed at angles
of 0-180 degrees, in particular 30-90 degrees, more in
particular 60 degrees, relative to each other. In a different
embodiment, the pole has a rectangular, in particular
square, cross-section, with four rollers, that each engage
a side of the pole in a rolling manner. A roller can have
the shape of a right circular cylinder. The roller can alter-
natively have a hyperboloid shape or a shape with an
undulating contact surface. The advantage of a shape
with a non-linear contact surface is that pole of various
cross-sectional shapes can be received in the receiving
space and be held in the correct orientation without any
adjustment. A roller can, by the way, be unitary or multi-
part.

[0008] In one embodiment in the case of multiple roll-
ers, the rotational central axes thereof lie in or lie at least
near one plane thatis transversal with respect to the cen-
tral axis. Put differently, the rollers then lie at more or less
the same elevation in the second pole holder. Of course,
the rollers can be provided at mutually different eleva-
tions.

[0009] The insertion and withdrawal of the pole are
eased if the contact surface of at least one of the one or
more rollers is elastically moveable in directions along a
radial with respect to the central axis. Furthermore, one
is then less dependent on the size ratios during insertion
and withdrawal and when (the pole is) in a placed state.
The elastic moveability can be effectuated by means of
a material property of (the contact surface of) a roller
and/or by means of a resilient fixation or suspension of
the roller in the receiving space. In case the material of
the pole, at least the material of the contact surface,
whether or not in the form of a lining, of the pole is rela-
tively stiff, then the material of at least one of the rollers,
at least the material of the contact surface, e.g. of alining,
of at least one of the rollers, can be relatively elastic. In
case of a relatively stiff contact surface of a roller, the
roller can alternatively be mounted resiliently in the re-
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ceiving space. During insertion of a pole in the pole hold-
er, aresilient suspension can both ease the insertion as
well as exert a sufficient clamping force against the con-
tact surface of the pole. The measure of compliance of
the elastic material of the roller or of the roller suspension
can be designed such that the moveability of the placed
pole remains within acceptable limits.

[0010] Besides, the contact surface can additionally or
alternatively be provided with an elastic lining. One may
think of e.g. an elastic teflon cuff around a part of the pole
that will be guided along the rollers. A strip or sleeve of
elastic teflon or a comparable material can also be pro-
vided on or around the contact surface of the one or more
rollers.

[0011] The shapes and sizes of the passageway and
the lower part of the pole in one embodiment are such
relative to each other that the one or more rollers in the
passageway exerta clamping force on the pole. The pole,
when present in the passageway, can have a cross-sec-
tion there that, when seen in projection on a projection
plane that is perpendicular with respect to the pole, in
particular a horizontal projection plane, extends beyond
the projection of the passageway on the same projection
plane at the location of the projection on that projection
plane of at least one of the one or more rollers, in the
case when the pole is outside the passageway.

[0012] In this way in the aforementioned case in which
the passageway is delimited by three rollers and whereby
the contact surfaces of these three rollers form a smallest
imaginary circle, the cross-section in the lower part of the
pole can be circular with a diameter greater than that of
the circle.

[0013] Inthis way in the aforementioned case in which
the passageway is delimited by four rollers that in pairs
face each other and whereby the cross-section in the
lower part of the pole is circular, the diameter of the circle
can be greater than the distance between the facing con-
tact surfaces of two rollers that lie opposite to one anoth-
er.

[0014] In this way in the aforementioned case in which
the passageway is delimited by four rollers that in pairs
face each other and whereby the cross-section in the
lower part of the pole is rectangular, a side of the rectan-
gle can be greater than the distance between the facing
contact surfaces of two rollers that lie opposite to one
another.

[0015] Inamannerthatis known as such, the first pole
holder can be provided with a first coupling member and
the pole at its lower end be provided with a second cou-
pling member, whereby the first and the second coupling
members are connectable to each other for holding the
lower end in its position in the horizontal plane, preferably
also in a downward direction. Placing of the pole can be
enhanced if the first coupling member and the second
coupling member form a tapered pin-hole coupling. The
second coupling member can hereby be provided at the
bottom surface of the lower end of the pole, preferably
in the form of a downward protrusion.
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[0016] In one embodiment the first coupling member
and the second coupling member are also connectable
to each other for holding the pole against rotating around
the central axis.

[0017] The second pole holder can lie near the surface
(ground level), by which the measure of the clamping
momentum is enhanced. For similar reasons thefirst pole
holder can lie near the bottom of the receiving space.
[0018] The receiving space can be formed by a casing
placed in the underground.

[0019] The invention further provides for an arrange-
ment with a number of systems according to the invention
and a surface (i.e. above the ground) structure, whereby
the poles jointly bear the surface (i.e. above the ground)
structure. The surface (i.e. above the ground) structure
can form a recreational facility, such as play equipment.
[0020] The aspects and features described in the de-
scription and claims of the application and/or shown in
the drawings of this application can, where possible, also
be utilized separately. These separate aspects and other
aspects can be the subject of divisional patent applica-
tions directed to them. This applies in particular to the
features and aspects that are described as such in the
dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The invention shall be elaborated on with refer-
ence to a number of embodiments by way of example
that are depicted in the accompanying drawings. Shown
in:

Figures 1A and 1B respectively are a vertical cross-
sectional view through a part of an example of a sys-
tem according to the invention and a top view;
Figure 2 is a top view of a part of another example
of a system according to the invention; and
Figures 3A and 3B in cross-sectional views are two
examples of a roller for a system according to the
invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0022] The system 1 depicted in Figures 1A and 1B
comprises a casing 2 taken up in an underground 100,
which casing defines a receiving space 5. The casing 2
has a bottom wall 3 with a hole 19 that is provided with
a tapered edge, which hole 19 in this example is square,
and a top opening 4, that can be closed off by means of
a removable, multi-part cover 20, at the level of the sur-
face 101 above ground.

[0023] Thereceiving space5hasacentre-lineY, which
in this example is vertical. In the receiving space 5 a
number of rollers 6 have been provided, that are freely
rotatable around axes 11 and that have a right circular
cylindrical contact surface 12 (when) in an unloaded
state. The rotational central axes of the rollers 6 lie in a
plane that is transverse with respect to the centre-line Y.
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As can be seen in Figure 1B, there are four rollers 6,
which are supported with their axis ends 15 in holding
members 10a, 10b which are attached to the wall of the
casing 2. Therollers 6 delimita passageway 16. The hole
19 forms a first pole holder, the rollers 6 form a second
pole holder, at a distance h above the first pole holder.
[0024] In Figure 1A, for illustrative reasons a pole 7 is
shown before it has reached its (end) position in the re-
ceiving space 5. The pole 7 has a lower part 7a that is
meant for being taken up in the receiving space. The
lower part 7a has a lower end surface 8, that is provided
with a downward tapered protrusion 9, in this example
with a square cross-section. The pole 7 is suitable for
supporting a surface (i.e. above the ground) structure,
that is not depicted, such as play equipment, for example
a see-saw.

[0025] The thickness of the lower part 7a of the pole
7, in this case equal to the side of the outer surface there-
of, has a size T. The shortest distance S between the
facing parts of the contact surfaces 12 is in an unloaded,
free state of the rollers 6 less than T. This aspect is de-
picted with some exaggeration in Figure 1B. This differ-
ence in size between S and T is accomodated by the
elastic, resilient impressibility of the material of which the
contact surface 12 is a part.

[0026] In this way when placing the pole 7, the lower
part 7a can be lowered from above, through the opening
4, in the direction A1 with its bottom plane 8 right up
against the rollers 6. Eventually with the application of
light pressure, the lower end of the pole 7 can come be-
tween the rollers 6, in the passageway 16, whereby the
rollers 12 roll along in the directions B1. The contact sur-
faces 12 can thereby deviate, in a resilient manner, in
outer directions C, till a mutual shortest distance T. With
further lowering of the pole 7, the lower part 7a rolls with
its outer surface over the rollers 6, till the protrusion 9 is
taken up fittingly in the hole 19. The bottom plane 8 then
rests on the bottom wall 3. The pole is then held by the
first pole holder 3,19 in engagement with parts 8, 9 and
(by) the second pole holder with rollers 6 of which the
resilient contact surfaces persistently engage with the
sides of the pole, at a distance h above the first pole
holder. By this the pole 7 is held in its direction by way
of a resilient clamping.

[0027] Where in the system of Figures 1A and 1B the
sides of the pole 7 lie flat right against the rollers 6, in the
embodiment of Figure 2 the area of engagement is more
limited, whereby the lower part 7a of the pole has a cir-
cular cross-section and three rollers 6 have been ar-
ranged according to an equilateral triangle. The impres-
sion of the contact surfaces 12 in the directions 1C is
more concave, in accordance with the curvature of the
surface of the lower part 7a of the pole.

[0028] The resilient compliability of the surface of the
rollers 6 relative to the surface of the pole 7 can be
achieved in different ways. The axis ends 15 in the di-
rections C can be mounted resiliently on the end holding
members 10a, 10b whereby the rollers themselves can
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have a stiff contact surface. Examples of suitable rollers
are shown in Figures 3A and 3B. In Figure 3A it is about
a roller 6 of an almost massive elastic artificial material
13, with a hole 14 for the axis 11. In Figure 3B it is about
a ring of an elastic artificial material 13, mounted on a
steel casing 17 in which the axis 11 is fixed by spokes
18. The axis ends 15 hereby can be taken up and held
in place in holding members 10a, 10b.

[0029] The freely rotatable rollers are also favourable
when removing the pole, because they form a roller sup-
port in the opposite direction B2 for the upwardly moving
pole.

[0030] Inthe case of the rollers being staggered in the
(longitudinal) direction of the pole, the passageway is
determined by the projection of the rollers on a projection
plane perpendicular to the pole. With a vertical pole that
is a horizontal projection plane.

[0031] The inventionisin no way limited to the embod-
iments described in the description and shown in the
drawings. The foregoing description is given for illustrat-
ing the workings of preferred embodiments of the inven-
tion, and not to limit the scope of the invention. Starting
from the foregoing description it will be clear to a skilled
person that there are many variations that will fall under
the intent and the scope of the present invention. E.g.
the skilled person will consider the application of an im-
pact layer of a relatively soft material on the contact sur-
face of the pole and/or on the contact surface of the one
or more rollers in order to improve user safety. Variations
of the parts described in the description and shown in
the drawings are possible. These can be utilized sepa-
rately in different embodiments of the invention(s). Parts
of different examples that have been given can be com-
bined with each other.

Claims

1. A system for placing of structures on an under-
ground, comprising a pole for supporting the struc-
ture and an elongate receiving space taken up in the
underground, in particular an elongate receiving
space with a vertical-directional component, in par-
ticular a substantially vertically directed receiving
space, for receiving a lower part of the pole, whereby
thereceiving space has a central axis and is provided
with a first pole holder and a second pole holder
which are spaced apart (as seen) in the direction of
the central axis, characterized in that the second
pole holder lies above the first pole holder and the
first and second pole holders are furnished in ac-
cordance with the pole for keeping the pole in the
desired orientation, whereby the second pole holder
determines a passageway for the pole and compris-
es one or more rollers, which one or more rollers
have contact surfaces for making contact with the
pole and which are rotatable around their respective
rotational central axes that lie in a respective plane
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that lies transversally with respect to the central axis
of the receiving space.

A system according to clsim 1, whereby the second
pole holder comprises three or more rollers, that are
positioned for engaging the pole at positions that are
spaced apart (as seen) in the circumferential direc-
tion of the pole, at regularly spaced apart positions.

A system according to claim 1 or 2, whereby in the
case of multiple rollers the rotational central axes
thereof lie in or lie at least near one plane that is
transversal with respect to the central axis.

A system according to any of the preceding claims,
whereby the contact surface of at least one of the
one or more rollers is elastically moveable in direc-
tions along a radial with respect to the central axis.

A system according to any of the preceding claims,
whereby the contact surface of at least one of the
one or more rollers is elastically impressible.

A system according to claim 5, whereby the contat
surface is made of an elastically impressible mate-
rial.

A system according to claim 4, whereby the at least
one or more rollers are mounted resiliently in the
receiving space.

A system according to any of the preceding claims,
whereby the pole is provided with an elastic lining,
in particular in the form of a teflon cuff around a part
of the pole that will guided along the rollers.

A system according to any of the preceding claims,
whereby the contact surface of the one or more roll-
ers is provided with an elastic lining, in particular a
strip or sleeve of teflon or a comparable material.

A system according to claim 5 or 6, whereby the
shapes and sizes of the passageway and the lower
part of the pole are such relative to each other that
the one or more rollers in the passageway exert a
clamping force on the pole.

A system according to claim 10, whereby the pole
when presentinthe passageway has a cross-section
there that, when seen in projection on a projection
plane that is perpendicular with respect to the pole,
in particular a horizontal projection plane, extends
beyond the projection of the passageway on the
same projection plane at the location of the projec-
tion on that projection plane of at least one of the
one or more rollers.

A system according to claim 11, whereby the pas-
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13.

14.

15.

16.

17.

18.

19.

20.

21.

sageway is delimited by three rollers and the contact
surfaces of these three rollers form a smallest imag-
inary circle, whereby the cross-section in the lower
part of the pole is circular with a diameter greater
than that of the circle.

A system according to claim 11, whereby the pas-
sageway is delimited by four rollers that in pairs face
each other, whereby the cross-section in the lower
part of the pole is circular, whereby the diameter of
the circle is greater than the distance between the
facing contact surfaces of two rollers that lie opposite
to one another.

A system according to claim 11, whereby the pas-
sageway is delimited by four rollers that in pairs face
each other, whereby the cross-section in the lower
part of the pole is rectangular, whereby a side of the
rectangle is greater than the distance between the
facing contact surfaces of two rollers that lie opposite
to one another.

A system according to any of the preceding claims,
whereby the first pole holder is provided with a first
coupling member and the pole at its lower end is
provided with a second coupling member, whereby
the first and the second coupling members are con-
nectable to each other for holding the lower end in
its position in the horizontal plane, preferably also in
a downward direction.

A system according to claim 15, whereby the first
coupling member and the second coupling member
form a tapered pin-hole coupling.

A system according to claim 16, whereby the second
coupling member is provided at the bottom surface
of the lower end of the pole, preferably in the form
of a downward protrusion.

A system according to any of claims 15,16 and 17,
whereby the first coupling member and the second
coupling member are also connectable to each other
for holding the pole against rotating around the cen-
tral axis.

A system according to any of the preceding claims,
whereby the second pole holder lies near the surface
(ground level).

A system according to any of the preceding claims,
whereby the first pole holder lies near the bottom of
the receiving space.

A system according to any of the preceding claims,
whereby the receiving space is formed by a casing
placed in the underground
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An arrangement of a number of systems according
to any of the preceding claims and a surface struc-
ture, whereby the poles jointly bear the surface struc-
ture.

An arrangement according to claim 20, whereby the
surface structure forms a recreational facility.
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