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Description
Technical field of the invention

[0001]} This invention relates to a hurdle for hurdle rac-
ing as an event in athletics. The hurdle described is a
more advanced type with automatic displacement of its
counterweights, thereby facilitating operation for the ad-
justment of different heights for the bar over which the
hurdler is to jump. The hurdle specified complies with
international competition rules, stipulating, inter alia, the
different heights for the bar, as well as the overturning
resistance applying in competitive hurdle racing, etc..

State of the art

[0002] This description relates principally to hurdles
approved for competition, although there are also many
simpler hurdles designed for training children, etc..
[0003] The most common type of approved hurdle is
made of a number of metal tubes which, when viewed
from one side, are formed into the shape of an L the foot
of which rests on the ground, is 60-70 cm long and con-
tains displaceable counterweights.

[0004] At one end of the foot resting on the ground is
a vertical tube telescopically coupled to a vertically ad-
justable tube situated thereabove. Parallel to this, at a
distance of approximately 1.1-1.2 m, is an equivalent L-
section and the two sides are connected together at the
bottom by a tube between the corners of the two L-sec-
tions and are connected together at the top by a rail re-
ferred to as a "bar” usually made of plastic or wood. The
bar is vertically adjustable, usually having 5 fixed locking
positions for specific heights measured from the under-
side of the foot to the upper edge of the bar over which
the hurdleris tojump. The hurdler runs towards the hurdle
in order to jJump over its bar situated at the top of the far
end of the hurdle as viewed by the runner.

[0005] I[fthe baris struck, e.g. by the foot of the hurdler,
the hurdle may tip over and it is thus extremely important
that the force required to tip the hurdle over (overturning
resistance) isidentical (35-39 N) irrespective of the height
of the bar. The counterweights in the base part are thus
usually displaced manually to this end between different
positions as the height of the bar is changed. The coun-
terweights are displaced backwards (against the running
direction) when the bar is displaced upwards and for-
wards when the bar is displaced downwards. In most
types of hurdle, the counterweights are displaced man-
ually as the bar is displaced upwards or downwards. The
height of the bar and the horizontal position of the coun-
terweights must correspond for the overturning resist-
ance always to be the same, but sometimes one of the
counterweights is inadvertently placed in the wrong po-
sition in relation to the set height, as a result of which the
overturning resistance of the hurdle is incorrect, meaning
that officials often have to check the settings at compe-
titions, at great inconvenience.
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[0006] Another type of hurdle operates in such a man-
ner that the counterweights are displaced automatically
when the height ofthe baris changed, thereby simplifying
adjustment and eliminating the risk of any counterweight
inadvertently being placed in the wrong position. Refer-
ence should be made to EP 0 792 670 A1 that discloses
a hurdle with an adjustable bar, a gear transmission
means and a counterweight in each base part. The gear
transmission means are located in vertical tubes of the
hurdle. The force transmission means constitutes of a
link that is not able to transfer compression forces in the
base parts since there is no guiding arrangement for the
link.

[0007] Reference should also be made to FR 2 483
796 A that also discloses a hurdle with a displaceable
counterweight in each base part. A force transmission
means in the shape of a wire extends between a coun-
terweight and a bar (not shown) that is adjustable in ver-
tical direction. Since the wire is not able to transfer com-
pression forces a spring is provided to displace the coun-
terweight when the bar is lowered.

Aims and features of the invention

[0008] One aim of this invention is to provide an auto-
matic hurdle in which the bar can be displaced upwards
or downwards using relatively little force which is con-
stant for the entire movement.

{0009] Another aim of this invention is for the manu-
facturing process to allow the ratio between the displace-
ment of the bar and the counterweights to be substantially
infinitely adjustable in order to achieve the most precise
overturning resistance possible for the different possible
heights for the bar.

[0010] Yetanotheraim of this invention is for the hurdle
to have a simple design so that manufacturing costs can
be kept low.

Brief description of the drawings

[0011]

Fig. 1 is a side view of the hurdle;

Fig. 2 is a front view of the hurdle, as viewed by the
hurdler;

Fig. 3 is a top view of the hurdle;

Fig. 4 is a partly sectional side view of Fig. 3 along
the line A-A with the bar in its uppermost po-

: sition;

Fig. 5 is a partly sectional side view of Fig. 3 along
the line A-A with the bar in its lowermost po-
sition;

Fig. 6 is an enlarged view of the upper parts of the
hurdle of Figures 4-5 with the locking mecha-
nism in the locked position;

Fig. 7 is an enlarged view of the upper parts of the

hurdle of Figures 4-5 with the locking mecha-
nism in the released position;
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Fig. 8 is a back view of one uppermost comner of the
hurdle;

Fig. 9 isan enlarged view along the line B-B of Fig. 4;
Fig. 10  is an enlarged view of the corner component
17 and part of component 20, and

Fig. 11 is a top view of component 20.

Detailed description of a preferred embodiment of
the hurdle according to this invention ’

[0012] The hurdle shown in Figures 1-3 includes a tu-
bular base part 1, referred to as a foot, which rests on
the ground and a vertical tube 2 secured to the front end
of the foot 1. Partly above the tube 2 is a tube 3 which is
telescopically vertically adjustable and forms a fastener
for the bar 4 which is thus vertically adjustable. When
viewed from one side of the hurdle, these parts together
form the shape of an L both sides of which are designed
in the same manner and are rigidly connected together
at the bottom by means of a cross member 5 and at the
top by the bar 4.

[0013] The hurdler runs towards the hurdie from left to
right according to Fig. 1 in order to jump over the bar 4.
[0014] Figures 4-5 include the same components with
the bar at its highest height in Fig. 4 and at its lowest
height in Fig. 5. The figures also show, inter alia, how the
counterweight 25 in the foot 1 is situated in the rear po-
sition, i.e. on the left when the bar is situated at a high
height, and in the front position, on the right when the bar
is situated at a low height, so that the overturning resist-
ance will be identical irrespective of the height of the bar.
[0015] The following detailed description of its function
describes only one side of the hurdle, but the same thing
appliesinthe same manner to the other side of the hurdle,
which is designed in the same manner:

Figures 6-8 show that when the bar is to be displaced
upwards or downwards, the bar 4 is grasped by the
hand while one finger simultaneously raises slightly
the ball handle 32 secured to the tubular pin 27 which
is vertically adjustable and can be moved in the lat-
eral direction into its uppermost position via the
opening 12 on one side of the tube 3. The tension
rod 6 is then raised upwards by a few mm, the locking
arm 15 with its locking pin 9 then releasing the upper
tube 3 from its locked position so that the tube 3 with
the bar 4 can be raised or lowered. The locking am
15 is rotatable via its welded tube 14 rotated about
an axle 34 securedtothe tube 3. Theflatbar 7 welded
to the internally threaded rod 16 is secured to the
tube 2 via the screw 35. The flat bar 7 has at least
five through holes 13 for locking the various fixed
height positions with the aid of the locking pin 8
pressed into one of the holes. By virtue of the fact
that the flat bar 7 with its holes 13 is arranged inside
the tubes 2, 3, no dust or dirt can get into the tubes
2, 3 via the holes 13 which are hermetically sealed
by the tubes 2, 3.
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[0016] The opening 12 in one side of the upper tube 3
delimits the upward and downward movement of the pin
27 with its ball handle 32, but also means that, in its upper
position, the pin 27 can be moved at a right angle in the
lateral direction towards the bar 4 in order to remain in
this position so thatthe bar can be displaced in the vertical
direction without the ball handle 32 simultaneously hav-
ing to be held firm. When the ball handle 32 is then turned
back in the lateral direction away from the bar 4, the lock-
ing arm 15 then moves the locking pin 9 into the flat bar
7 with the aid of spring force from the tension spring 10
as soon as the bar 4 is disptaced in the vertical direction
so that the locking pin 9 strikes one of the approximately
five (5) holes 13 in the flat bar 7, the height setting of the
bar thus being in a locked position. At the same time as
this locking operation, the ball handle 32 is also moved
into its lower position by the tension spring 10, the upper
end of which is secured to the lowermost part of the ten-
sion rod 6 and the lower end of which is secured in the
screw 11 secured to the lowermost part of the tube 3.
The tension rod 6 controls the locking arm 15 in that the
nuts 42-43 are secured to the tension rod 6 with a certain
play between the respective nuts and the locking arm 15.
[0017] Aforce-transmitting means in the form of a steel
strip 20 (see Fig. 11) is made of a thin, highly flexible
spring steel having a thickness of approximately 0,4 mm
and a width of approximately 35 mm. The force-transmit-
ting means is flexible in only one plane as viewed at right
angles to the plane of the drawing in Fig. 11. One end
thereof is screwed on by means of the holes 30 with the
screws 31 in the lowermost part of the vertically adjust-
able tube 3 and the force-transmitting means extends
downwards between the flat bar 7 and one of the inner
walls of the lower vertical tube 2, then via a radially de-
signed guide 17 with an inner radial guide 19 and an
outer radial guide 18 giving the force-transmitting means
20 a suitable radius of curvature to obtain minimal fric-
tional resistance. The force-transmitting means 20 then
furthermore runs backwards in the foot 1 and this entire
horizontat travel is controlled both upwards and down-
wards and in the lateral direction by the guides 24 and
28 which are in this case part of the tubular section 1 that
can be manufactured by the extrusion of aluminium. The
rectangular holes 29 (Fig. 11) punched out of the force-
transmitting means 20 together serve as a flexible trans-
mission and also serve as a gear rack in that the teeth
on the gear wheel 23 partly go through the holes 29 so
that the gear wheel 23 rotates when the force-transmit-
ting means 20 moves. When the bar 4 and the upper
tube 3 and its integral components are displaced up-
wards, the horizontal part of the force-transmitting means
20 moves to the right, the gear wheel 23 rotating in an
anti-clockwise direction. The smaller gear wheel 22 con-
nected to the gear wheel 23 and rotating about the same
axle 40 then drives the rack 21 together with its mounting
plate 26 on the counterweight 25 towards the left by a
shorter distance than the distance by which the bar is
displaced upwards. The difference between the distance
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by which the bar is displaced and the shorter distance
by which the counterweight is displaced can be adjusted
in a simple manner by selecting the difference in the di-
ameter of the two gear wheels 22 and 23 so as to allow
for the most constant overturning resistance possible be-
tween the highest and lowest set heights of the bar. Fig.
4 shows the position 20a for the end of the force-trans-
mitting means 20 when the bar is situated in its highest
position and Fig. 5 shows the position 20b for the end of
the force-transmitting means 20 when the bar is situated
in its lowest position.

[0018] The stop lug 8 secured to the flat bar 7 prevents
the tube 3 from being raised too high in that the tube 14
contacts the stop lug 8 when the bar 4 is situated at its
highest adjustable height.

[0019] The counterweight 25 and the mounting plate
26 together serve as a completely movable counter-
weight weighing a total of approximately 2.5-3 kg. The
counterweight 25 slides on top of the sections 24 and 28
forming part of the tube 1 with a spacer therebetween
consisting of a felt material 44 secured below the coun-
terweight and easily sliding on top of the sections 24 and
28 (forming part of the tube 1). The screw 33 prevents
the rack 21 from being raised upwards and thus coming
into contact with the cog wheel 22.

[0020] The positions 36-38 are closing caps, in this
case made of plastic, to protect the contents of the tubes
from dust and moisture.

[0021] A plastic bearing 39 which is square and hollow
and four plastic washers 41 together serve as bearings
between the tubes 2-3. Only two of the four plastic wash-
ers are shown in Figures 4-7 so as not to hide the lower
part of the tension spring 10. Each of the washers 41 is
secured to the lower part of the tube 3 on all four sides.

Possible modifications of the invention

[0022] The force-transmitting means 20, which in this
case consists of a metal strip of what is referred to as
spring steel having a thickness of approximately 0.4 mm,
may also conceivably be made of any highly flexible plas-
tic material, in which case it probably has a slightly in-
creased thickness.

[0023] The gear rack 21 and the gear wheels 22-23
are in this case made of plastic, but may also conceivably
be made of any type of metal.

[0024] The counterweight 25 has a sliding bearing 44
consisting of a felt material. The material can be replaced
by any other material that slides easily relative to the
supporting surface. Many types of plastic are suitable to
this end.
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PATENTKRAV
Haek til haekkelgb med to hule nederste dele/fsdder (1), der er arrangeret i en af-
stand fra hinanden og konstrueret til at hvile pa en stgttende overflade, hvor en
modvaegt (25) er forskydéligt arrangeret i hver nederste del (1), en tandhjulsfor-
bindelsesindretning (22, 23, 40) er arrangeret i hver nederste del (1) til at forskyde
modvaegten (25), rgrformede elementer (2, 3), der udstrakker sig vertikalt i for-
hold til den stgttende overflade, er fastgjort til én ende af hver nederste del (1),
med hvert rgrformede element bestdende af to rgr (henholdvis 2 og 3), der er tele-
skopisk forskydelige i forhold til hinanden, et middel (9, 10, 13, 15) til at I3se de
teleskopiske rgr (2, 3) i forhold til hinanden er tilvejebragt, og en stang (4) forbin-
der den gvre ende af rgrene (3), der er placeret l&ngst vak fra den nederste del
(1),
kendetegnet ved at et kraftoverfgringsmiddel (20) af strimmel-typen ud-
straekker sig fra hulrummet i hver nederste del (1) til det dertilhgrende rgrformede
element (2, 3), at kraftoverfgringsmidlet (20) af strimmel-typen er forbundet til rg-
ret (3), der stgtter stangen (4), at tandhjulsforbindelsesindretningen (22, 23, 40)
gar i indgreb med bade kraftoverfgringsmidlet (20) af strimmel-typen og med et
drivmiddel (21) til modvaegten (25), at fagringer (24, 28) er arrangeret i den neder-
ste del (1), at kraftoverfgringsmidlet (20) af strimmel-typen er optaget i faringerne
(24, 28), at kraftoverfgringsmidlet (20) af strimmel-typen er forsynet med 8bnin-
ger (29) og at tandhjulsforbindelsesindretningen (22, 23, 40) er konstrueret til at
samvirke med abningerne (29).
Haek ifglge krav 1, kend et e g n e t ved at tandhjulsforbindelsesindretningen
indbefatter to tandhjul (22, 23) med forskellige diametre.
Heak ifglge krav 1 eller 2, kend et e g n e t ved at drivmidlet er tilvejebragt af
en tandstang (21) og at én (22) af tandhjulene (22, 23) er konstrueret til at sam-
virke med tandstangen (21).
Haek ifglge et hvilket som helst af kravene 1-3, kendetegnet ved at radia-
le faringer (18, 19) til kraftoverfgringsmidlet (20) af strimmel-typen er arrangeret
ved overgangen mellem den nederste del (1) og det rgrformede element (2, 3).
Haek ifglge et hvilket som helst af kravene 1-4, kendetegnet ved at midlet
(9, 10, 13, 15) til at I13se de teleskopiske rgr (2, 3) i forhold til hinanden indbefatter
I3sestifter (9), der samvirker med huller (13) i en del (7), som er stationaer i for-
hold til rgret (3).
Heek ifglge krav 5, kend et e g n et ved at den stationaere del er tilvejebragt
af en flad stang (7), og at den flade stang (7) er arrangeret i et lukket rum inde i
det rgrformede element (2, 3).
Heek ifglge et hvilket som helst af kravene 1-6, kendetegnet ved at midlet
(9, 10, 13, 15) til at I3se de teleskopiske rgr (2, 3) i forhold til hinanden indbefatter

en fjederbelastet Idsearm (15), der kan indtage en aktiv eller en inaktiv position.
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8. Hek ifglge et hvilket som helst af kravene 1-7, kendetegnet ved at kraft-
overfgringsmidlet (20) er tilvejebragt af en strimmel af fjederstal.
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