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(57) A gymnastic apparatus comprising an elongat-
ed horizontal bar supported by posts, whereby said bar
is supported near each end by at least two spaced-apart
supports, wherein the inner supports positioned closer

A gymnastic apparatus and also a horizontal bar suitable for such a gymnastic apparatus

to the centre of the bar are provided with bearings, in
which said bar is movable in longitudinal direction and
capable of deflection in a direction transversely to the
longitudinal direction of the bar.
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Description

The invention relates to a gymnastic apparatus
comprising an elongated horizontal bar supported by
posts, whereby said bar is supported near each end by
at least two spaced-apart supports.

The invention furthermore relates to a horizontal bar
suitable for such a gymnastic apparatus.

With a gymnastic apparatus of this type known from
Swiss Patent CH-A-621.260 a horizontal bar is support-
ed near each end by two bearing bushings butting
against each other, in which the bar is journalled to be
rotatable about its central axis. The bar is not capable
of movement in axial direction. The two bearing bushes
positioned adjacently to each other jointly form a rigid
fixation of the bar, as it were, which only allows the bar
to rotate about its central axis. Round said bar exercises
will be performed by a gymnast, which exercises inter
alia include rotation of the body about the bar. The bar
is thereby subjected to relatively great mechanical
loads. The international gymnastics federation FIG has
enforced requirements, inter alia with regard to the de-
gree of deflection in the centre of the bar with a prede-
termined static test load and a predetermined pre-
scribed diameter of the bar of 28 mm and a length of 2.4
m. When the bar is dynamically loaded during the gym-
nastic exercises the deflection that occurs in the centre
of the bar may amount to 200 mm. The tensile stresses
that occur thereby are substantially equal to the break-
ing stress of the bar material. No materials for bars are
known which permit a higher maximum allowable tensile
stress whilst retaining the prescribed degree of deflec-
tion with a given static test load and which also keep the
cost price of the gymnastic apparatus within bounds.

The object of the invention is to provide a gymnastic
apparatus which enables a greater freedom in selecting
the properties of the material of the bar whilst retaining
the prescribed degree of deflection with a predeter-
mined static test load.

This objective is accomplished with the gymnastic
apparatus according to the invention, in that the inner
supports positioned closer to the centre of the bar are
provided with bearings, in which the bar is movable in
longitudinal direction and capable of deflection in a di-
rection transversely to the longitudinal direction of the
bar, whilst the outer supports are spaced apart from said
inner supports.

When the above-described static test load is ap-
plied the centre of the bar will deflect in one direction.
Parts of the bar located between said supports will be
deflected in an opposite direction thereby. Since the bar
is journalled in the inner supports, any extension and/or
deflection of the bar between the outer supports and the
centre of the bar will be absorbed. As a result of the use
of such a multiple support of each end of the bar also
the tensile forces and mechanical torques that occur in
the centre of the bar will be lower than is the case with
the known bar. Such a multiple support furthermore
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makes it possible to select a material for the bar which
in addition to a lower E-modulus also has a lower spe-
cific weight. A lower specific weight will result in a more
favourable dynamic behaviour of the bar, in particular
with regard to the occurrence of natural vibrations.

It is noted that German utility model DE-U-
88.15.268 discloses a gymnastic apparatus wherein the
horizontal bar is supported near each end by two
spaced-apart supports. The inner supports of said ap-
paratus, however, are not provided with bearings in
which the bar is capable of deflection in a direction ex-
tending transversely to said bar.

One embodiment of the gymnastic apparatus ac-
cordingto the invention is characterized in that the spac-
ing between supports positioned adjacently to each oth-
er is determined in dependence on the E-modulus and
the predetermined maximum allowable deflection with
a predetermined force.

The spacing between the supports can be deter-
mined experimentally or physically, depending inter alia
on the E-modulus of the material of the bar, whereby the
amount of deflection in the centre of the bar equals the
prescribed amount of deflection with the given static test
load.

Another embodiment of the gymnastic apparatus
according to the invention is characterized in that said
supports fix the bar against translation in directions
transversely to the bar.

In this manner translating movement of the bar is
prevented.

The invention will be explained in more detail here-
after with reference to a drawing, in which

Figure 1 shows a gymnastic apparatus according
to prior art;

Figure 2 shows a gymnastic apparatus according
to the invention.

Figures 3A and 3B diagrammatically show the de-
flection which occurs with the bars of the gymnastic
apparatus shown in Figures 1 and 2 respectively.

Like parts are numbered alike in the Figures.

Figure 1 shows a gymnastic apparatus 1 which is
known per se and which comprises a horizontal bar 3
supported by two posts 2. Bar 3 has a length of 2.4 me-
tres. Bar 3 is connected to one end 5 of pole 2 at each
end 4. Gymnastic apparatus 1 is stayed by means of
guy ropes 6 attached to posts 2. As a result of said stay-
ing bar 3 cannot move in X-, Y- or Z-direction. The ends
4 of bar 3 are pivotable about the x-axis with respect to
the ends 5 of post 2. Posts 2 are provided with a support
7 on aside remote fromthe ends 2, with respect to which
post 2 is pivotable in three directions. Figure 3A shows
a situation wherein a static load F is exerted on the cen-
tre of bar 3. As a result of said static load F bar 3 will
deflect over a distance 81 in its centre. The ends 4 will
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thereby pivot with respect to the diagrammatically illus-
trated ends 5 of posts 2. The deflected bar is indicated
at 3\

Figure 2 shows a gymnastic apparatus 10 accord-
ing to the invention. The gymnastic apparatus compris-
es two posts 2, between which a bar 11 is provided in a
manner shown in Figure 1. Gymnastic apparatus 10 fur-
thermore comprises two posts 12, which are disposed
between poles 2 and which are connected to horizontal
bar 11 with one end 13. The distance between ends 13
corresponds with the length of 2.4 metres prescribed by
the FIG. Each end 13 is provided with a ball bearing, in
which bar 3 is movable in Y-direction and also pivotable
in X-, Y- and Z-direction. Posts 2, 12 are disposed at an
angle B with respect to each other, but they may also
extend vertically. The desired spacing between posts 2,
12 is maintained by a distance piece 14. The gymnastic
apparatus may also be constructed in such a manner
that angle B is adjustable. In that case the end of post
12 will be provided with hinge piece 15, and the end of
post 12 will be provided with ball joint 13. Distance piece
14 will be substituted for an adjusting mechanism in that
case. When the angle  is changed, also the distance
D between the ends 5, 13 of posts 2, 12 will be changed,
and thus the angle between the supports of the bar 11
formed by the ends 5, 13. Figure 3 shows a situation
wherein the centre of bar 11 is subjected to the same
load F as bar 3 in Figure 3A. Bar 11 will deflect in neg-
ative Z-direction over a distance 82 between the sup-
ports formed by the ends 13 of posts 12. Bar 11 will de-
flect in positive Z-direction between supports 5, 13. The
deflected bar 11 is indicated at 11".

When the distance between supports 5 of bar 3 and
the distance between supports 13 of bar 11 equals 2.4
metres, and the bars have an identical diameter, the dis-
tance D will have to equal 1.03 metres to obtain the
same deflection 81 = §2, assuming that the same load
F is applied and that the ratio between the E-modulus
of bar 3 and the E-modulus of bar 11 is 2.4.

When the ratio between the various E-moduli is dif-
ferent, also the distance D will be different, of course.
The distance D can be determined experimentally or be
calculated physically.

Bar 11 may for example be made of a composite
material comprising a fibre-reinforced plastic. The bar
may comprise carbon or aramid. Such materials gener-
ally have a lower specific weight than the steel of which
the known bar 3 is made. The lower specific weight has
a positive effect on the dynamic mechanical behaviour
of the bar.

It is also possible to provide three or more supports
or points of fixation on either side of the bar.

The supports may also be mounted on an enlarged
end of a post, so that only two posts will be required.

The gymnastic apparatus according to the invention
may also be used with so-called parallel bars or asym-
metric bars, whereby each bar is supported in a similar
manner as the above-described horizontal bar near
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each end.

Claims

1.

A gymnastic apparatus comprising an elongated
horizontal bar supported by posts, whereby said bar
is supported near each end by at least two spaced-
apart supports, characterized in that the inner sup-
ports positioned closer to the centre of the bar are
provided with bearings, in which said bar is movable
in longitudinal direction and capable of deflection in
a direction transversely to the longitudinal direction
of the bar, whilst the outer supports are spaced
apart from said inner supports.

A gymnastic apparatus according to claim 1, char-
acterized in that the spacing between supports po-
sitioned adjacently to each other is determined in
dependence on the E-modulus and the predeter-
mined maximum allowable deflection with a prede-
termined force.

A gymnastic apparatus according to claim 1, char-
acterized in that an outer support is provided with a
bearing, in which said bar is movable in longitudinal
direction and also pivotable in three directions ex-
tending transversely to each other.

A gymnastic apparatus according to claim 1, 2 or 3,
characterized in that said supports fix the bar in di-
rections extending perpendicularly to said bar.

A gymnastic apparatus according to any one of the
preceding claims, characterized in that each sup-
port is mounted on one end of a post.

A gymnastic apparatus according to any one of the
preceding claims, characterized in that the spacing
between supports positioned adjacently to each
other is adjustable.

A horizontal bar for a gymnastic apparatus accord-
ing to any one of the preceding claims, character-
ized in that said bar is made of a fibre-reinforced
plastic.
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