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(54) Belay device

(57)  Abelaydevice operable for guide mode belaying
is disclosed. The belay device comprises a body (10) that
includes a rope slot (22) through which a bight of rope
(50) can pass, a guide-mode anchor (12), and a release
formation (30), in which the guide-mode anchor is pivot-
ally connected to the body, the device being operative to
cause frictional locking of a working length (56) of the
rope in a condition of loading on the rope corresponding
to that which occurs in the event of a fall of a belayed
climber. When the rope is locked, the body (10) pivots
with respect to the guide-mode anchor (12) to increase
mechanical advantage of the release formation (30) with
respect to load applied by the working length (56) of the
rope on the body (10).
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Description

[0001] This invention relates to a belay device. Specif-
ically, it relates to a belay device for use in climbing that
can be used in a variety of modes.

[0002] Belaying refers to a variety of techniques to ex-
ert friction on a climbing rope so that a climber can be
held securely in the event of a fall or while being lowered
in a controlled manner. Traditionally, the rope was
wrapped around a climber’s body or a friction knot was
used. More recently, this means of belaying was super-
seded by use of a dedicated belay device, exemplified
by 'Figure-of-8’ device, or others that typically include a
plate with two slots, tubes or other formations that use a
camming action to generate friction on a rope. Many such
devices have been developed to improve the perform-
ance of belaying techniques. Belay devices are also used
extensively for descending ropes (referred to as "abseil-
ing" or "rappelling") in a controlled manner. Belay devices
can be used with a single rope or with two ropes.
[0003] In conventional belaying, a lead climber climbs
while a second climber, acting as a belayer, remains at
the bottom of the climb with a pool of climbing rope. The
leader is connected to the rope through a harness, while
the belay device is connected to a harness worn by the
belayer. As the leader climbs, the rope is clipped into
climbing protection fixed to the rock. The belayer must
pass rope through the belay device so that the leader
can progress, whilst maintaining only a little slack so that
the distance that the leader can possibly fall is kept to a
minimum. In the event of a fall by the leader, the belayer
will control the rope so that the belay device can apply
friction to the rope, allowing the belayer to maintain an
easy grip on the rope.

[0004] Once the lead climber has reached the top of
the climb, he or she clips onto an anchor, and belays one
or two seconds, as they climb. Belaying from the top al-
lows any slack rope to be taken in as the second(s)
progress. A belayer at the top of a climb has two options:
either standard belaying or belaying in ‘guide mode’;
these will be described.

[0005] In standard mode, the belay device simply
works by applying friction to the rope depending on how
the belayer controls the 'free rope’ leading from it. The
set-up is the same whether belaying from the top or the
bottom, as well as rappelling.

[0006] Inguide-mode belaying, the lead climber belays
the second climber from the top with the belay device
set-up in a specific configuration that will cause the belay
device toinstantaneously lock the rope if the secondfalls.
In this configuration, a body of the device is secured to
an anchoring carabiner that is secured to a fixed anchor,
about which it can pivot between an unlocked and a
locked position. A problem can occur for the belayer if
the second falls and weights the rope, then cannot
resume climbing. In such circumstances, the fallen climb-
er must be lowered to the ground. In order to allow the
rope to be released and the climber thereby lowered in
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a controlled manner, the belay device must be rotated to
an unlocked position by applying an upward force to a
release formation. Such rotation must take place against
the weight of a climber being supported by the device,
so the release formation is effectively acting as a lever
to be used to lift the weight of the climber. It is known to
provide an eye in the belay device through which a cara-
biner can be passed to act as an additional lever to assist
in this task by increasing mechanical advantage over the
weight of the climber, yet considerable effort on the part
of the belayer may still be required. Physical limitations
of conventional guide-mode belay devices do not allow
the mechanical advantage to be increased further without
consequential disadvantages arising.

[0007] An aim of this invention is to provide a belay
device that can be used in guide mode that can require
less effort when being used to lower a climber whose fall
has been arrested by the device.

[0008] To this end, the present invention provides a
belay device operable for guide-mode belaying as set
forth in claim 1.

[0009] By providing a pivotal guide-mode anchor, the
device can be configured to be compact when in general
use, but have more favourable mechanical advantage
than a conventional guide-mode belay device when the
release formation is to be brought into use to release a
climber being supported by the device.

[0010] The guide-mode anchor may be of a generally
semi-circular shape, being pivotally coaxially connected
to the body at two opposite end portions. An axis about
which the guide-mode anchor can pivot is generally
transverse to a plane that would be occupied by a rope
that is passed through the rope slot.

[0011] Embodiments of the invention may include two
or more rope slots, whereby two or more ropes can be
used to belay a climber.

[0012] The release formation may be constituted by an
integral region of the body. For example, it may be a
region that extends in a direction generally normal to a
pivot axis of the guide mode anchor. The release forma-
tion may include a hole through a part of the body through
which a lever can be inserted to exert a force upon the
body.

[0013] A rope passage may extend from the or each
slot. Typically, friction inducing grooves are formed in the
rope passage.

[0014] A belay device may include a keeper to which
a connection device can be connected to restrict the ex-
tent to which the belay device can slide along the rope
and to secure the connection device to the body in the
absence of a rope.

[0015] From a second aspect, this invention provides
a belay arrangement comprising a device according to
the first aspect of the invention, a rope having a generally
U-shaped bight, which passes through a slot of the belay
device, a first connection device that passes through the
bight to prevent its removal from the slot, and a second
connection device that connects the guide-mode anchor
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to a belaying point.

[0016] In such embodiments, the belaying point may
be a fixed anchor.

[0017] Anembodiment of the invention will now be de-
scribed in detail, by way of example, and with reference
to the accompanying drawings, in which:

Figures 1 to 3 are views of a belay device embodying
the invention from the side, from below and from
above;

Figure 4 is an exploded view of the embodiment of
Figures 1 to 3;

Figures 5a and 5b show a belay device embodying
the invention configured to operate in standard
mode, respectively, with the rope free to move
through the device and with the rope being gripped
against movement by the device;

Figure 6 shows a belay device embodying the inven-
tion configured to operate in guide mode while rope
is being drawn to protect a second who climber is
ascending;

Figure 7 shows a belay device embodying the inven-
tion configured to operate in guide mode while
locked, holding a fallen climber

Figure 8 is a cross-sectional view corresponding to
the side view of Figure 7;

Figures 9 shows the embodiment of the invention
while a fallen climber is being lowered using a sling
to assist in release of the belay device;

Figure 10 is a cross-sectional view that corresponds
to Figure 9 showing the path of a rope through the
belay device;

Figure 11 shows a carabiner being connected to the
belay device to be used as a lever to assist in low-
ering of a fallen climber;

Figure 12 illustrates the forces and sources of lev-
erage that arise during lowering of a climber using
an embodiment of the invention; and

Figure 13 illustrates the forces and sources of lev-
erage that arise during lowering of a climber using a
known guide-mode belay device.

[0018] With reference to Figures 1 to 4, a belay device
comprises the following principal components: a body
10, a guide-mode anchor 12 and a keeper cable 14.

[0019] The body 10 of this embodiment is formed as
from a single piece of metal, in this case, alight aluminium
alloy. Two rope slots 22 are formed through the body 10.

10

15

20

25

30

35

40

45

50

55

Each slot 22 has spaced, generally parallel side walls
that are interconnected by a rounded end wall 24 at one
end of the slot. At the opposite end of each slot 22, a U-
shaped rope passage 26 extends from each slot 22. Mul-
tiple grooves 28 are formed in the rope passage 26. A
guide-mode release hole 30 is formed through a region
of the body 10 that extends beyond and between the rope
passages 26 in a direction away from the guide mode
anchor to constitute a release formation of the device. A
pivot hole 32 extends transversely through the body 10
adjacent to the end walls 24 of the slots 22, flat bearing
surfaces 34 surrounding each end of the pivot hole 32.
[0020] The keeper cable 14 comprises a length of steel
cable enclosed within a protective sleeve. End portions
of the keeper cable 14 are secured within the body 10,
one end portion being between the end walls 24 and the
other being between the rope passages 26, such that the
keeper cable 14 forms a U-shaped loop that extends from
the body 10.

[0021] The guide-mode anchor 12 is formed from an
approximately semi-circular single piece of metal, light
aluminium alloy in this embodiment. End portions of the
guide-mode anchor 12 are formed as connection regions
36, each having mutually facing flat bearing surfaces
through each of which a pivot hole 38 passes, the pivot
holes being coaxial. The bearing surfaces of the guide-
mode anchor 12 are spaced apart a small distance more
than the spacing between the bearing surfaces 34 of the
body 10.

[0022] A spindle 40 has a shaft that passes through
the pivot holes 32, 38 of the body 10 and the guide-mode
anchor 12. The spindle 40 is retained by an integral head
and by being riveted at an end opposite to the head. The
shaft is a close sliding fit in the pivot holes, whereby the
guide-mode anchor 12 is secured to the body 10, but can
pivot with respect to it about a pivot axis that is generally
coincident with the axis of the shaft of the spindle 40. The
guide-mode anchor 12 therefore forms a closed loop with
the body 10.

[0023] Note that the two slots 22 are essentially iden-
tical and can be used interchangeably. Two slots are pro-
vided in this embodiment to allow the belayer to control
two ropes in both standard and guide-mode configura-
tions.
[0024]
scribed.
[0025] First, and with reference to Figures 5a and 5b,
operation of the device in standard belay mode will be
described.

[0026] To set up the device in standard mode, a bight
50 of climbing rope is passed through either one of the
slots 22 such that the bight 50 lies adjacent to the keeper
cable 14. A carabiner 52 is then connected through the
bight 50 and the keeper cable 14 and locked. The cara-
biner 52 is also connected to a belay loop 54 that is part
of a harness worn by a belayer. The rope is now pulled
tight such that the carabiner 52 is drawn into contact with
the body 10, so preventing the rope from coming out of

Operation of the belay device will now be de-
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the slot. A working length of the rope passes from the
slot 22, as shown at 56, adjacent to the guide-mode an-
chor 12 upward to a leading climber that is being belayed,
and a free length of rope, shown at 58, passes from the
slot 22 through the rope passage 26.

[0027] During normal climbing, there is slack in the
bight 50, as shown in Figure 5a, which allows the rope
to slide in either direction through the device. The device
can be caused to apply friction to the rope by applying
tension to the free length 58, such that the bight 50 of
rope is pulled tight, as shown in Figure 5b. The amount
of friction that the belay device applies to the rope is con-
trolled by the belayer varying the tension applied to the
free length 58. Note that if the free length 58 of rope is
released, the force applied by the belay device to the
rope is minimal, so the person climbing will not be pro-
tected.

[0028] The above arrangement can be contrasted to
the arrangement shown in Figure 6, in which a lead climb-
er is belaying a second in guide mode.

[0029] As in standard mode, a bight of rope 50 is
passed through either slot 22, and a carabiner 52 is
passed through the bight 50 and the keeper cable 14,
and the carabiner 52 is then locked. However, in guide
mode, the carabiner 52 is not otherwise connected. A
working length of rope, shown at 56, is connected to the
harness of a second climber, and a free length of rope,
shown at 58, which is held and controlled by the lead
climber acting as belayer. The free length 58 extends
fromthe body through the rope passage 26, and the work-
ing length 56 lies on top of it. An anchoring carabiner 60
is passed through the loop formed by the guide-mode
anchor 12 and is locked. The anchoring carabiner 60 is
also connected directly or indirectly to a fixed anchor,
such as a rock bolt.

[0030] Inboth modes, the purpose of the keeper cable
14 is to keep the device from sliding up or down the rope
and out of reach and control of the belayer. It also pro-
vides a means for connecting the carabiner 52 to the
device whenitis notin use, and there is no rope present.
[0031] In guide mode, as a second climber ascends,
slack is introduced into the working length 56. The be-
layer pulls on the free length 58 to take in that slack
through the device. To assist this operation, the belayer
may raise the working length of rope 56 off the free length
58, thereby reducing the mutual friction between them
and enable the rope to be taken in easily. Provided there
is no tension in the working length of rope 56 then this
can be done in reverse to feed out slack to the second,
for example if the climber needs to climb down.

[0032] Intheeventthatasecond climberbeingbelayed
falls, the load on the working length 56 increases. The
bight of rope that surrounds the carabiner 52 tightens,
the immediately adjacent potions of the free length 58
and the working length 56 are pressed together, and the
adjacent potion of the free length 58 is pressed into the
base of the rope passage 26. The mutual friction between
the lengths 56, 58 of the rope, between the rope and the
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carabiner 52, and the rope and the rope passage 26 (en-
hanced by the presence of the grooves 28) prevents the
rope from sliding through the belay device. Thus, the
weight of the fallen climber is borne by the working length
56 of the rope through the body 10 and the guide-mode
anchor 12 to the anchoring carabiner 60.

[0033] Inthe eventthat afallen belayed climber cannot
resume climbing, the climber may have to be lowered
while suspended from the working length 56 of the rope.
To achieve this, the friction applied to the rope 56, 58 by
the belay device must be reduced in a controlled manner
by separating the ropes. This can be achieved by apply-
ing a force in a generally upward direction to the body 10
in the region of the guide-mode release hole 30 so that
the body 10 rotates in a direction that it clockwise in the
figures.

[0034] It will be appreciated that when the device is
rotated the climber suspended from the working length
56 is lifted, and doing this requires considerable force to
be applied to the body 10. This force must be applied
manually by the belayer. One arrangement for providing
such a force is provided by connecting textile webbing
or cord, such as a sling, 70 through the guide-mode re-
lease hole 30 and redirecting it in such a way that the
belayer's body weight can be utilised to lift the device,
while movement of the free portion 58 of the rope is con-
trolled. This arrangement is partially shown in Figures 9
and 10. Alternatively, a lever can be inserted into the
guide-mode release hole 30 to gain mechanical advan-
tage over the weight of the climber, allowing the belayer
to lift the device by hand. Itis common to use a carabiner
72 as a lever in this operation, as shown in Figures 11
and 12, since this is an article that a climber will normally
be carrying.

[0035] With reference now to Figure 12, the release
force F, that must be applied at the guide-mode release
hole 30 acts against the weight F,, of the fallen climber
with a mechanical advantage that is determined by a ratio
of lengths A/B determined by the geometry of the belay
device. Length A is the horizontal component of the dis-
tance from the working length 56 of the rope to the guide-
mode release hole 30. Length B is the horizontal com-
ponent of the distance from the working length 56 of the
rope to the axis about which the body pivots to release
the rope, which is, in this embodiment, the axis about
which the guide-mode anchor 12 can pivot around the
spindle 40 with respect to the body 10.

[0036] The corresponding lengths in a belay device
that is already known is shown in Figure 13. In the con-
ventional device, the body pivots directly on a carabiner
that is passed through a hole in the body 10.

[0037] In order to increase the mechanical advantage,
either the value of A can be increased or the value of B
decreased. Increasing A is undesirable, because it in-
creases the size and weight of the belay device. In the
case of the prior art, the minimum value of B is determined
by the need to provide a guide-mode anchor 12 of suffi-
cient size that the device can be used conveniently with
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carabiners of a range of sizes.

[0038] In contrast, in embodiments of the invention,
the guide-mode anchor 12 can be pivoted outward to a
configuration shown in, for example, Figure 6, which pro-
vides ample space for the belay device to be installed
upon a rope. In this configuration, the total length of the
device is comparable with that of a conventional belay
device. However, when a climber is being lowered, the
guide-mode anchor 12 is pivoted towards the body 10
as shown in Figure 12, thereby reducing the length B to
a value that is considerably less than would be the case
if the guide-mode anchor and the body 10 were a single
rigid component, so increasing the ratio A/B without in-
creasing the length A and therefore without increasing
the overall size of the belay device.

Claims

1. A belay device operable for guide mode belaying,
the device comprising a body (10) that includes a
rope slot (22) through which a bight of rope (50) can
pass, a guide-mode anchor (12), and a release for-
mation (30), the device being operative to cause fric-
tional locking of a working length (56) of the rope in
a condition of loading on the rope corresponding to
that which occurs in the event of a fall of a belayed
climber, characterised in that the guide-mode an-
chor is pivotally connected to the body, and arranged
such that that when the rope is locked, the body (10)
is caused by force applied to the release formation
(30) to pivot with respect to the guide-mode anchor
(12), which pivotal movement acts to increase me-
chanical advantage of the release formation (30) act-
ing on a load applied by the working length (56) of
the rope on the body (10).

2. A belay device according to claim 1 in which the
guide-mode anchor (12) is of a generally semi-cir-
cular shape, being pivotally coaxially connected to
the body (10) at two opposite end portions.

3. A belay device according to claim 1 or claim 2 in
which an axis about which the guide-mode anchor
(12) can pivot is generally transverse to a plane that
would be occupied by a rope that is passed through
the rope slot (22).

4. Abelay device according to any preceding claim that
includes two or more rope slots (22), whereby two
or more climbing seconds can be belayed.

5. A belay device according to any preceding claim in
which the release formation is constituted by an in-
tegral region of the body (10).

6. A belay device according to claim 5 in which the re-
lease formation is a region of the body (10) that ex-
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10.

1.

12.

tends in a direction generally normal to a pivot axis
of the guide mode anchor (12).

A belay device according to any preceding claim in-
cluding a hole (30) through the body (10) through
which a lever (70) can be inserted to exert a force
upon the body (10).

A belay device according to any preceding claim in
which a rope passage (26) extends from the or each
slot (22).

A belay device according to claim 8 in which friction
inducing grooves (28) are formed in the rope pas-
sage (26).

A belay device according to any preceding claim fur-
ther including a keeper (14) to which a connection
device (52) can be connected restrict the extent to
which the belay device can slide along the rope.

A belay arrangement comprising a device according
to any preceding claim, a rope having a generally U-
shaped bight (50), which bight passes through a slot
(22) of the belay device, a first connection device
(52) that passes through the bight to prevent its re-
moval from the slot, and a second connection device
(60) that connects the guide-mode anchor to a be-
laying point.

A belay arrangement according to claim 11 in which
the belaying pointis a fixed anchor to which the belay
device is directly or indirectly connected.
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