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(57)  Apparatus (2) for braking the movement of a per-
son through the air at a predetermined location after the
person (4) has left an elevated position for a lower posi-
tion, which apparatus (2) comprises:

(i) a capstan (10);

(i) a single braking line (12) which extends around the
capstan (10); and

(iii) braking means (14),

and the apparatus (2) being such that:

(iv) the braking line (12) has a first end which extends
from a first side of the capstan (10);

(v) the braking line (12) has a second end which extends
from a second side of the capstan (10);

(vi) the braking line (12) causes the capstan (10) to rotate
consequent upon the movement of the person (4)
through the air at the predetermined location;

(vii) the rotation of the capstan (10) causes operation of
the braking means (14); and

(viii) the amount of the braking line (12) extending around
the capstan (10) remains constant during the rotation of
the capstan (10) consequent upon the person (4) de-
scending from the elevated position to the lower position.

APPARATUS FOR BRAKING THE MOVEMENT OF A PERSON THROUGH THE AIR

FIG. 1
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Description

[0001] This invention relates to apparatus for braking
the movement of a person through the air. More espe-
cially, this invention relates to apparatus for braking the
movement of a person through the air at a predetermined
location after the person has left an elevated position for
a lower position.

[0002] Apparatus is known for braking the movement
of a person through the air at a predetermined position
after the person has left an elevated position for a lower
position. The known apparatus has been in use for many
years by the United Kingdom Military for parachute train-
ing. In this case, the apparatus is such that the descent
ofthe person through the airis typically a vertical descent.
In more recent years, the known apparatus has been
used in the outdoor pursuits industry. Initially, in the out-
door pursuits industry, the known apparatus was used
for vertical descents. Subsequently, the known appara-
tus was used for long sloping descents, with the appa-
ratus often being known as zip wire braking apparatus.
[0003] The known apparatus comprises a cone-
shaped drum, and a line which extends around the cone-
shaped drum. In use of the apparatus, the line initially
unwinds from a larger diameter part of the cone-shaped
drum, and finishes by unwinding from a smaller diameter
part of the cone-shaped drum. This means that the de-
scent of the person starts out fast, and then decelerates
as the person nears the ground and the line Is unwinding
from the smaller diameter part of the cone-shaped drum.
The known apparatus is disadvantageous in that only a
finite length of line can be wrapped around the cone-
shaped drum. This finite length of the line limits the length
of the descent and thereby the initial height from which
the person can commence the descent through the air.
In the case of the zip wire braking apparatus, the finite
length of line only limits the length of the zip wire braking
zone which In turn limits the maximum permissible safe
arrival speed at the braking zone. If relatively long de-
scent lengths are required, then the cone-shaped drum
has to be made increasingly large in order to accommo-
date an increasingly long length of line, and this causes
the apparatus to become unduly bulky and expensive.
[0004] Itis an aim of the present invention to avoid or
reduce the above mentioned problem.

[0005] Accordingly, in one non-limiting embodiment of
the present invention there is provided apparatus for
braking the movement of a person through the air at a
predetermined location after the person has left an ele-
vated position for a lower position, which apparatus com-
prises;

(i) a capstan;

(ii) a single braking line which extends around the
capstan; and

(iii) braking means,
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and the apparatus being such that:

(iv) the braking line has a first end which extends
from a first side of the capstan;

(v) the braking line has a second end which extends
from a second side of the capstan;

(vi) the braking line causes the capstan to rotate con-
sequent upon the movement of the person through
the air at the predetermined location;

(vii) the rotation of the capstan causes operation of
the braking means; and

(viii) the amount of the line extending around the cap-
stan remains constant during the rotation of the cap-
stan consequent upon the person descending from
the elevated position to the lower position.

[0006] With the apparatus of the presentinvention, the
use of the capstan enables long lengths of line for a rel-
atively small diameter capstan. Thus the apparatus of
the present invention is able to operate for longer de-
scents than is obtainable for descent using known com-
parable apparatus. The apparatus of the present inven-
tion is also to be manufactured in a more compact and
cheaper form than the known comparable apparatus,
[0007] The apparatus may be one in which the capstan
includes at least one divider means which divides the
capstan into separate receiving zones for receiving dif-
ferent parts of the braking line as the braking line passes
over the capstan, and in which the divider means is such
thatthe braking line is able to pass over the divider means
and move over the receiving zones. The divider means
may be a flange which extends radially outwardly from
the circumference of the capstan. Other types of divider
means may be employed.

[0008] The apparatus may be one in which there are
three of the receiving zones, and in which the three re-
ceiving zones are defined by five of the divider means.
More or less receiving zones and divider means may be
employed.

[0009] The apparatus may include an idler pulley for
each one of the receiving zones, and in which the idler
pulley is for guiding the braking line over its receiving
zone. Preferably the idler pulleys are positioned at an
angle to the circumference of the capstan.

[0010] The apparatus may be one in which the braking
means has a longitudinal axis which is in line with a lon-
gitudinal axis of the capstan. The braking means and the
capstan may then be axially mounted in line on a single
axle. Two spaced apart in-line axles may however be
employed.

[0011] Alternatively, the apparatus may be one in
which the braking means has a longitudinal axis which
is mounted parallel to and not in line with a longitudinal
axis of the capstan. The braking means is then preferably
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mounted above the capstan. The braking means may
however be mounted at other positions so that it may be
mounted, for example, below the capstan or some other
relative position with respect to the capstan.

[0012] When the braking means is mounted off-longi-
tudinal axis with respect to the longitudinal axis of the
capstan, then the apparatus may be one in which the
capstan is connected to the braking means by at least
one belt and pulley arrangement. More than one belt and
pulley arrangement may be employed if desired, Other
types of driving connection means between the capstan
and the braking means may be employed.

[0013] Preferably, the braking means is a fan braking
means. Other types of braking means may however be
employed.

[0014] Preferably, the capstan is a parallel sided cyl-
inder. The capstan may however be non-parallel sided
if desired.

[0015] The apparatus may be one which is configured
as a vertical descending apparatus. With vertical de-
scending apparatus, the predetermined location for brak-
ing the movement of the person may be at any desired
moment after the person has commenced the vertical
descent.

[0016] Alternatively, the apparatus may be one which
is configured as a zip wire descending apparatus. In this
case, the predetermined location for braking the move-
ment of the person may be at any desired location be-
tween the start and finish of the zip wire. Typically the
predetermined location will be towards the end of the
descent run of the person on a zip wire forming part of
the zip wire descending apparatus. At this predetermined
location, the zip wire may still be extending downwardly,
or it may be horizontal, or it may be upwardly inclined. If
desired, the predetermined location may be such that the
zip wire extends in two or more of the downwards, hori-
zontal and upwardly inclined directions.

[0017] The zip wire descending apparatus may be con-
figured for any desired types of descent.

[0018] The apparatus of the present invention may be
configured for a wide variety of uses, including use by
the military for training purposes, and use by the outdoor
pursuits industry for various types of outdoor entertain-
ment pursuits.

[0019] Inallembodiments of the invention, the first end
of the braking line which extends from the first side of the
capstan may be connected directly or indirectly to the
anchor point. Similarly, in all embodiments of the inven-
tion, the second end of the braking line which extends
from the second side of the capstan may be connected
directly or indirectly to the person.

[0020] Embodiments of the invention will now be de-
scribed solely by way of example and with reference to
the accompanying drawings in which:

Figure 1 shows first apparatus for braking the move-
ment of a person through the air at a predetermined
location after the person has left an elevated position
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for a lower position;

Figure 2 shows how the apparatus of Figure 1 may
be configured as a vertical descending apparatus;
Figure 3 shows how the apparatus of Figure 1 may
be configured as a zip wire descending apparatus;
Figure 4 shows second apparatus of the present in-
vention for braking the movement of a person
through the air at a predetermined location after the
person has left an elevated position for a lower po-
sition;

Figure 5 shows an arrangement like Figure 1 but of
first known apparatus for braking the movement of
a person through the air at a predetermined location
after the person has left an elevated position for a
lower position;

Figure 6 shows an arrangement like Figure 4 but of
second known apparatus for braking the movement
of a person through the air at a predetermined loca-
tion after the person has left an elevated position for
a lower position; and

Figure 7 shows apparatus which is like that shown
in Figure 1 but which includes divider means and
idler pulleys.

[0021] Referring to Figures 1 and 2, there is shown
apparatus 2 for braking the movement of a person 4
through the air at a predetermined location after the per-
son has left an elevated position 6 for a lower position 8.
The apparatus 2 comprises a capstan 10 and a braking
line 12. The braking line 12 extends around the capstan
10. The braking line 12 causes the capstan 10 to rotate
consequent upon the person 4 descending from the el-
evated position 6 for the lower position 8.

[0022] The capstan 10 is in the form of a parallel cyl-
inder which may be solid or hollow as required.

[0023] Thebrakingline 12 hasafirstend which extends
from a first side of the capstan 10. The braking line 12
has a second end which extends from a second side of
the capstan 10.

[0024] The amount of the braking line 12 extending
around the capstan 10 remains constant during the ro-
tation of the capstan 10 consequent upon the person 4
descending from the elevated position 6 to the lower po-
sition 8.

[0025] The apparatus 2 includes braking means 14 for
use in controlling the speed of descent of the person 4
from the elevated position 6 to the lower position 8. The
braking means 14 is operated by rotation of the capstan
10. More specifically, the braking means 14 has a longi-
tudinal axis 16 which is in line with a longitudinal axis 18
of the capstan 10. The braking means 14 and the capstan
10 are axially mounted in line on a single axle 20.
[0026] The braking means 14 is a fan braking means.
More especially, the braking means 14 comprises the
axle 20 and a plurality of fan blades 22. Only two fan
blades 22 are shown for ease of illustration. Any suitable
and required number of fan blades 22 may be employed.
[0027] During use of the apparatus 2, the descent of
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the person 4 causes an end portion 24 of the braking line
12 nearest the person 4 to move over the capstan 10.
This causes the capstan 10 to rotate. The rotation of the
capstan 10 causes rotation of the axle 20. As the person
4 descends, the fan blades 22 catch the wind and they
rotate. This rotation is transferred to the part of the axle
20 associated with the braking means 14. Thus the brak-
ing means 14 due to the resistance of the air encountered
by the fan blades 22 acts to slow rotation of the axle 20.
Thus the rotation of the axle 20 as caused by the descent
of the person 4 is braked in a controlled manner by the
braking means 14 and in particular the air resistance en-
countered by the fan blades 22.

[0028] The apparatus 2 is able to operate such that the
person 4 is able to make a controlled descent through
the air from the elevated position 6 to the lower position
8. Advantageously, the length of the braking line 12 does
not have to be altered for different lengths of descent and
therefore different elevated positions. The length of the
braking line 12 simply has to be enough to cause braking
of the movement of the person 4 through the air at the
requiredlocationin order to enable the persontodescend
in safety from the elevated position 6 for the lower position
8. There is no need for larger or smaller capstans 10 as
would be required with known apparatus having the brak-
ing line 12 passing around a cone-shaped drum.
[0029] Figure 2 shows the apparatus 2 of Figure 1 con-
figured as a vertical descending apparatus. In Figure 2,
the apparatus 2 Is shown in end view and in simplified
form so that just the braking means 14 is shown. The
elevated position 6 is in the form of a platform. The lower
position 8 is in the form of the ground. The braking line
12 is shown as a rope and more especially a Dyneema
rope. The braking line 12 passes over a redirect pulley
26 and a stop plate 28.

[0030] Figure 2 also shows a further redirect pulley 30
and a further stop plate 32. Because the apparatus 2 has
the capstan 10, the apparatus 2 Is ready for another use
after a first use simply by attaching the person 4 or an-
other person 4 to an end portion 34 of the braking line
12 remote from the end portion 24 of the braking line 12.
[0031] As shown in Figure 2, the braking line 12 is
made of two types of material. The central part of the
braking line 12 is made of the Dyneema rope. The end
portion 24 of the braking line 12 is attached to a bungee
36. The end portion 34 of the braking line 12 is attached
to a bungee 38. The bungee 36 has a clip 39 for attaching
to the person 4, typically via a harness worn by the person
4. The bungee 38 also has a clip 41. As the person 4
descends, the other end of the braking line remote from
the person 4 ascends. The bungee 36 is able to reduce
shock loading on the braking means 14 when the person
4 steps off the elevated position 6, for example a platform.
The bungee 36 may also give extra excitement by in-
creasing the sensation of free fall in the initial moments
of the descent of the person 4. When the person 4 lands
at the lower position 8, for example the ground, the cap-
stan 10 stops turning because the weight of the person
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4 is then no longer on the braking line 12.

[0032] Figure 3 shows the apparatus 2 configured as
zip wire descending apparatus. In Figure 3, the apparatus
2 is again shown in end view so that only the braking
means 14 with the fan blades 22 are shown.

[0033] Figure 3 shows the person 4 suspended from
a zip wire 40. Also shown are a pully 42 and a braking
line 44. The braking line 44 equates to the braking line
12 shown in Figures 1 and 2. A bungee 46 connects the
braking line 44 with a brake trolley 48. The person 4 is
shown seated in a sling-type seat 50 which is attached
to a zip trolley 52 as shown.

[0034] In Figure 3, the person 4 is shown just before
impact with the brake trolley 48. The brake trolley 48 is
positioned before an end member 56 for the zip wire 40.
The person 4 is thus able to land on a landing platform 58.
[0035] Also shown in Figure 3 are a pulley 60 and a
weight 62. Part of the braking line 44 passes over the
pulley 60 and around a pulley 64 associated with the
weight 62. This part of the braking line 44 together with
the pulleys 60, 64 and the weight 62 form reset means
for resetting the initial position of the brake trolley 48
ready for a next use of the zip wire descending apparatus
when the zip trolley 52 will again connect with the brake
trolley 48.

[0036] In Figure 2, the bungee 38 is employed to re-
duce shock loading on the braking line 12 in order to
enable the provision of an initial sensation of free-fall and
to increase the descent speed of the person 4 in the early
stages of the descent. In Figure 3, the bungee 46 func-
tions to eliminate shock loading of the braking line 44
caused by the zip trolley 52 supporting a person 4 trav-
elling at high speed and contacting the brake trolley 48.
In Figure 2, after stepping off the platform 6, the person
4 lands on the ground 8 at a speed regulated by the brak-
ing effect of the fan braking means 14. In Figure 3, after
commencing a descent, the person 4 lands on the landing
platform 58. In Figure 3, the person 4 is able to travel at
higher speeds that compared with known zip wire appa-
ratus and yet still travel in safety. Existing zip wire braking
apparatus, which is also known as zip line braking appa-
ratus, has a weak linkin the braking line which is designed
to separate if the person 4 gets to the end of the braking
line without stopping. This allows the person 4 to pass
safely through the back-up braking system. With the ap-
paratus of the present invention, this weak link is not re-
quired.

[0037] In the apparatus 2, the zip trolley 52 and the
brake trolley 48 are shown comprising pulleys that run
on the zip line 40. The zip trolley 52 and the brake trolley
48 do not contain any internal power or braking source
in themselves. The weight 62 functions as tensioner
means to prevent the braking line 44 from sagging ex-
cessively when the brake trolley 48 changes position on
the zip line 40. The weight 62 tensions by falling and
thereby automatically repositions the brake trolley 48
ready for a next rider such as the person 4 to arrive. The
bungee 46 reduces impact loading on the braking line 44
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caused by a rider hitting the braking system at high
speed. If a rider such as the person 4 stops short, they
can be retrieved to the landing platform 58 by pulling on
the braking line 44. The brake trolley 48 can also be re-
positioned ready for the next rider by pulling on the brak-
ing line 44. To provide redundancy for safety purposes
and/or to optimise the performance of the braking sys-
tem, more than one fan/brake trolley/brake line arrange-
ment may be installed on the zip line 40.

[0038] Referring now to Figure 4, there is shown ap-
paratus 70 which is like the apparatus 2. Similar parts
have been given the same reference numerals for ease
of comparison and understanding. In Figure 4, it will be
seen that the apparatus 70 is such that the capstan 10
has an axle 72 and the braking means 14 has an axle
74. The two axles 72, 74 are drivingly connected together
by a belt and pulley system 76 comprising two belts 78,
80 passing over pullies 82, 84 as shown. In the apparatus
70, the braking means 14 is mounted above the capstan
10. Thus the braking means 14 has a longitudinal axis
which is mounted parallel to and not in line with a longi-
tudinal axis of the capstan 10.

[0039] Referring now to Figure 5, there is shown first
known apparatus 86. The apparatus 86 is for braking the
movement of a person through the air at a predetermined
location after the person has left an elevated position for
a lower position. The apparatus 86 may be compared in
general constructional terms to the apparatus 2 of the
present invention. Thus the apparatus 86 has a braking
line 88 and braking means 90. The apparatus 86 does
not have the capstan 10 of Figure 1. Instead, the appa-
ratus 86 has a cone-shaped drum 92. In use of the ap-
paratus 86, the braking line 88 initially unwinds from a
larger diameter part 94 of the cone-shaped drum 92, and
finishes by unwinding from a smaller diameter part 96 of
the cone-shaped drum 92. This means that the descent
of the person starts out fast, and then decelerates as the
person nears the lower position and the braking line 88
is unwinding from the smaller diameter part of the cone-
shaped drum 92.

[0040] The apparatus 86 is disadvantageous in that
one end portion 97 of the braking line 88 is secured to
the cone-shaped drum 92. Thus only a finite length of
the braking line 88 can be wrapped around the cone-
shaped drum 92. This finite length of the braking line 88
limits the length of the descent and thereby the initial
height from which the person can commence their de-
scent through the air. If relatively long descent lengths
are required, then the cone-shaped drum 92 has to be
made increasingly large in order to accommodate an in-
creasingly long length of the braking line 88, and this
causes the apparatus 86 to become unduly bulky and
expensive.

[0041] InFigure 5, it will be seen that the apparatus 86
is such that the braking means 90 and the cone-shaped
drum 92 are mounted axlally in line on a single axle 98.
In Figure 6, there is shown second known apparatus 100
which may be compared to the construction in the appa-
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ratus 70 of the present invention and as shown in Figure
4. In the apparatus 100, similar parts as in the apparatus
86 have been given the same reference numerals for
ease of comparison and understanding. In the apparatus
100, itwillbe seen that the braking means 90 is positioned
above the cone-shaped drum 92. In the apparatus 100,
the cone-shaped drum 92 is mounted on an axle 102 and
the braking means 90 is mounted on an axle 104.
[0042] In Figure 6, the apparatus 100 is shown with a
rewind arrangement 105 comprising two belts 106, 108
passing around pullies 110, 112 as shown. The appara-
tus 100 is also shown with the endless belts 80, 82 and
the pullies 82, 84 of the apparatus 70 shown in Figure 4.
[0043] Referring now to Figure 7, there is shown ap-
paratus 114 of the presentinvention. The apparatus 114
is like the apparatus 2 shown in Figure 1. Similar parts
as in the apparatus 2 have been given the same refer-
ence numerals for ease of comparison and understand-
ing. Inthe apparatus 114, the capstan 10 includes divider
means in the form of flanges 116 which divide the capstan
10 into three receiving zones 118. The receiving zones
118 receive different parts of the braking line 12 as the
braking line 12 passes over the capstan 10. The flanges
116 are such that the braking line 12 is able to pass over
the flanges 116 and move into and over the receiving
zones 118 as can be appreciated from Figure 7. The
flanges 116 extend radially outwardly from the circum-
ference of the capstan 10. Each of the three receiving
zones 118 is provided with an idler pulley 120. Each idler
pulley 120 is set at an angle to the axle 20 and also at
an angle to a transverse plane extending through the
axle 20. The braking cable 12 passes over the idler pul-
leys 120 as shown. The flanges 116, the receiving zones
118 and the idler pulleys 120 enable the braking line 12
to pass with one turn only around the capstan 10 in each
of the receiving zones 118. This enables the braking line
12 to pass around the capstan 10 with a minimum of
three turns and without the possibility of the braking line
12 jamming on the capstan 10. If desired, the capstan
10 can be provided with more or less than the illustrated
three receiving zones, for example two or four of the re-
ceiving zones. The angular position of the idler pulleys
120 helpsto transfer the braking line 12 over therelatively
small flanges 116 and thus between the different receiv-
ing zones 118. The number of idler pulleys 120 will nor-
mally increase or decrease in dependence upon the
number of receiving zones. Typically, there will be one
idler pulley 120 for each of the receiving zones, but this
may be varied if desired.

[0044] Itis to be appreciated that the embodiments of
the invention described above with reference to the ac-
companying drawings have been given by way of exam-
ple only and that modifications may be effected. Thus,
for example, the capstan 10 may be of a different shape.
Inthe apparatus 70, the braking means 14 may be mount-
ed underneath the capstan 10. Different types of endless
belt connecting means may be employed to the illustrated
belt and pulley system 76. Other types of braking means
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14 than the illustrated fan braking means 14 may be em-
ployed. The braking line 12 can be made of any suitable
and required material including steel cable and rope. In-
dividual components shown in the drawings are not lim-
ited to use in their drawings and they may be used in
other drawings and in all aspects of the invention. The
invention also extends to the individual components men-
tioned and/or shown above, taken singly or in any com-
bination.

Claims

1. Apparatus for braking the movement of a person
through the air at a predetermined location after the
person has left an elevated position for a lower po-
sition, which apparatus comprises:

(i) a capstan;

(ii) a single braking line which extends around
the capstan; and

(iii) braking means,

and the apparatus being such that:

(iv) the braking line has a first end which extends
from a first side of the capstan;

(v) the braking line has a second end which ex-
tends from a second side of the capstan;

(vi) the braking line causes the capstan to rotate
consequent upon the movement of the person
through the air at the predetermined location;
(vii) the rotation of the capstan causes operation
of the braking means; and

(viii) the amount of the line extending around the
capstan remains constant during the rotation of
the capstan consequent upon the person de-
scending from the elevated position to the lower
position.

2. Apparatus according to claim 1 in which the capstan
includes at least one divider means which divides
the capstan into separate receiving zones for receiv-
ing different parts of the braking line as the braking
line passes overthe capstan, andin which the divider
means is such that the braking line is able to pass
over the divider means and move over the receiving
zones.

3. Apparatus according to claim 2 in which the divider
means is a flange which extends radially outwardly
from the circumference of the capstan.

4. Apparatus according to claim 2 or claim 3 in which
there are three of the receiving zones, and in which
the three receiving zones are defined by five of the
divider means.
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10.

1.

12.

13.

Apparatus according to any one of the preceding
claims and including an idler pulley for each one of
the receiving zones, and in which the idler pulley is
for guiding the braking line over its receiving zone.

Apparatus according to any one of the preceding
claims in which the braking means has a longitudinal
axis which is in line with a longitudinal axis of the
capstan.

Apparatus according to claim 6 in which the braking
means and the capstan are axially mounted in line
on a single axle.

Apparatus according to claim 6 in which the braking
means has a longitudinal axis which is mounted par-
allel to and not in line with a longitudinal axis of the
capstan.

Apparatus according to claim 8 in which the braking
means is mounted above the capstan.

Apparatus according to claim 8 or claim 9 in which
the capstan is connected to the braking means by
at least one belt and pulley arrangement.

Apparatus according to any one of the preceding
claims in which the braking means is a fan braking
means.

Apparatus according to any one of the preceding
claims in which the apparatus is configured as a ver-
tical descending apparatus.

Apparatus according to any one of claims 1 - 11 in
which the apparatus is configured as a zip wire de-
scending apparatus.
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