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(7) ABSTRACT

A follower fall arrest device used with a fixed safety rope is
equipped with a securing system comprising a support arm
articulated on a first spindle between an active locking and
an inactive unlocking position, a roller in the form of a
cylindrical wheel mounted rotating free on a second spindle
securedly attached to the support arm, and a centrifugal
clutch mechanism arranged between a drive member of the
roller and the support arm so as to occupy a disengaged
position or an engaged position. The peripheral surface of
the roller is equipped with a plurality of studs presenting a
predetermined angle of incline so as to cause rotation of the
roller in the descending direction, and sliding on the rope in
the ascending direction. The body comprises a straight
U-shaped channel for passage of the rope, said channel
having holes for passage of the attachment means.

7 Claims, 15 Drawing Sheets




U.S. Patent Sep. 21, 2004 Sheet 1 of 15 US 6,793,046 B2




US 6,793,046 B2

Sheet 2 of 15

Sep. 21, 2004

U.S. Patent




US 6,793,046 B2

Sheet 3 of 15

Sep. 21, 2004

U.S. Patent

¢ Dl







U.S. Patent Sep. 21, 2004 Sheet 5 of 15 US 6,793,046 B2




U.S. Patent Sep. 21, 2004 Sheet 6 of 15

I

\T\7

A\ Qs
\" l)‘}

. /\\
AO—\

b —_

2 /RN
s an
! YO Qv m .;;" ]

rf
(I
4

US 6,793,046 B2

A1 | KAL)~
33 “\%'_‘-‘r—é:»:{/' '




U.S. Patent Sep. 21, 2004 Sheet 7 of 15 US 6,793,046 B2

DI
===\
\iﬁ;ﬁ/




U.S. Patent Sep. 21, 2004 Sheet 8§ of 15 US 6,793,046 B2

— 17
=




U.S. Patent Sep. 21, 2004 Sheet 9 of 15 US 6,793,046 B2

N\
<
A YR
3 2
¢

<z
.
4

) ,' ()

o S ———

/
26
/

20—

27

’|8




U.S. Patent Sep. 21, 2004 Sheet 10 of 15 US 6,793,046 B2

m/ “1G 12



U.S. Patent Sep. 21, 2004 Sheet 11 of 15 US 6,793,046 B2

AP
% '/ ;% /‘//%7’/7"" VA\,
/&

=)
/
30

F1G 13



U.S. Patent Sep. 21, 2004 Sheet 12 of 15 US 6,793,046 B2

=

FIG 4



U.S. Patent Sep. 21, 2004 Sheet 13 of 15 US 6,793,046 B2

-G 15



US 6,793,046 B2

Sheet 14 of 15

Sep. 21, 2004

U.S. Patent

G 16



U.S. Patent Sep. 21, 2004 Sheet 15 of 15 US 6,793,046 B2

@




US 6,793,046 B2

1
FALL ARREST DEVICE FOR A FIXED ROPE

BACKGROUND OF THE INVENTION

The invention relates to a follower fall arrest device used
with a fixed safety rope, and comprising:

a body equipped with a securing system arranged to occupy
either an active locking position in case of a fall or an
inactive unlocking position enabling the user to progress
along the rope in the ascending direction, or in the
opposite direction when performing a controlled descent,
said securing system comprising a support arm articulated
on a first spindle of the body, a roller in the form of a
cylindrical wheel mounted rotating free on a second
spindle securedly attached to the support arm, and a
centrifugal clutch mechanism arranged between a drive
member of the roller and the support arm so as to occupy
a disengaged position or an engaged position,

and attachment means for connecting the body to a safety
harness worn by the user.

STATE OF THE ART

In normal use for ascending or descending, fall arrest
devices follow the progression of the person along the rope
without causing any seizure. The person is free to move
without any manual unlocking action on the fall arrest
device. Locking only takes place in case of a fall.

The securing system of known fall arrest devices gener-
ally comprises a pivoting lever having an attachment ring at
one of the ends thereof for connection to a harness, and a
cam for jamming the rope at the opposite end thereof. Such
an arrangement acts as a jamming cleat, which is liable to
prevent locking if the user grabs the lever in case of a fall.

The document WO 00/24471 relates to a two-way locking
device for a fall arrest device comprising a locking member
equipped with two cams actuated in independent manner by
a common disabling member in reaction to a sudden change
of weight. Locking of each of the cams depends on the angle
of incline of the rope with respect to the frame of the device.

The document U.S. Pat. No. 4,923,037 describes a fall
arrest device having a securing system composed of an
articulated support arm which is equipped with a cylindrical
wheel mounted with free pivoting and a centrifugal clutch
mechanism arranged as a pawl. The periphery of the wheel
comprises a series of teeth forming a sprocket causing
rotation of the wheel by friction effect with the rope. The
radial direction of the teeth does not enable optimum opera-
tion of the fall arrest device to be obtained. Moreover, to
insert the vertical lifeline in the fall arrest device, it is
necessary to make use of an articulated U-shaped angle
bracket and to make it pivot outwards, which complicates
operations.

OBJECT OF THE INVENTION

The object of the invention is to provide a fall arrest
device for a fixed rope enabling maximum safety to be
achieved for the user in case of a fall, regardless of the angle
of incline of the rope or of a handling error of the equipment.

The fall arrest device according to the invention is char-
acterized in that the peripheral surface of the roller is
equipped with a plurality of studs arranged to cause rotation
of the roller in the descending direction, and sliding on the
rope in the ascending direction, and that the body comprises
a straight U-shaped channel for passage of the rope, said
channel having holes for passage of the attachment means.
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In normal use for ascending or descending, the clutch
mechanism is in the disengaged position, and the fall arrest
device follows the progression of the person along the rope
without any manual unlocking action of the securing system.
Locking takes place automatically in case of a fall even if the
user doesn’t seize the device. In this case, the clutch mecha-
nism is in the engaged position resulting in a strong pressure
being exerted by the roller against the rope.

According to a preferred embodiment, the clutch mecha-
nism is arranged inside the roller and comprises at least one
flyweight movable by centrifugal effect along a ramp
according to the speed or the acceleration of the drive
member of the roller. The flyweight is associated with a
return spring urging the clutch mechanism to the disengaged
position, the coupling threshold being reached when the
centrifugal force is greater than the return force of the
spring.

It is naturally possible to use any other type of engage-
ment device designed to lock the roller on the support arm
at a predetermined speed.

Other features can be used either separately or in combi-
nation:

the flyweight is cylindrical in shape and cooperates in the
engaged position with a cylindrical rim of the support
arm;

the attachment means are formed by a karabiner passing
through aligned holes of the body of the fall arrest
device;

the support arm is equipped with safety means designed
to limit the pivoting travel of said arm in the inactive
unlocking position and to prevent the karabiner from
being fitted before the rope has been inserted in the
channel;

the safety means comprise a stop securedly attached to the
support arm and having one end equipped with a
protuberance;

the safety means comprise a flap pivotally mounted on a
spindle and comprising an oblong opening inside
which an operating lever securedly attached to the
support arm moves, and a wing designed to press the
rope against the bottom of the channel.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages and features will become more clearly
apparent from the following description of an embodiment
of the invention given as a non-restrictive example only and
represented in the accompanying drawings, in which:

FIG. 1 is perspective view of the fall arrest device
according to the invention, which is fitted on a belaying rope
after an attachment karabiner has been fitted;

FIG. 2 shows an exploded perspective view of the fall
arrest device of FIG. 1, the clutch mechanism being shown
in the disengaged position inside the roller;

FIG. 3 is a left-hand view of FIG. 2, after the flyweights
have been disassembled;

FIG. 4 represents an elevational view of the device after
the securing system has been opened to fit the rope;

FIG. 5 is an identical view to FIG. 4 and represents the
position of normal use for ascending and descending after
the karabiner has been fitted;

FIG. 6 is a top view of FIG. 5;

FIG. 7 is a vertical sectional view of FIG. 5;

FIGS. 8 and 9 are sectional views along the lines 8—8 and
9—9 of FIG. 7,
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FIG. 10 shows an identical view to FIG. 7, the device
being in the locked position following a fall;

FIG. 11 shows the opening-prevention safety position
after the securing system has come up against the stop
formed by the karabiner;

FIG. 12 is a sectional view of FIG. 4, the stop being in a
position preventing the karabiner from being fitted;

FIG. 13 is a perspective view of an alternative embodi-
ment with a safety flap;

FIG. 14 is an identical view to FIG. 13 when opening of
the support arm takes place to fit the rope;

FIGS. 15 to 17 are partially cutaway views of FIG. 13,
respectively after the rope has been fitted, in normal oper-
ating position, and in the locking position.

DESCRIPTION OF TWO PREFERRED
EMBODIMENTS

In FIGS. 1 to 12, a fall arrest device 10 is used for the
safety of a person moving along a fixed belaying rope 12. A
karabiner 14 is latched onto the fall arrest device 10 so as to
be connected to the body harness, either directly or via an
absorption lanyard.

In normal use for ascending or descending, the fall arrest
device 10 follows the progression of the person along the
rope 12 without causing locking. The person is free to move
without any manual unlocking action of the fall arrest device
10.

The fall arrest device 10 is composed of a rigid body 16
and a movable securing system 18 cooperating with the rope
12 to occupy either an active locking position in case of a
fall, or an inactive unlocking position in the ascending
direction, or in the opposite direction during a controlled
descent.

The preferably metal body 16 comprises a straight
U-shaped channel 20 for passage of the rope 12, and a
bracket 22 for fitting a first spindle 24 extending transversely
with respect to the direction of the channel 20. Two holes 23
are drilled in the upper part of the channel 20 to allow the
attachment karabiner 14 of the harness to pass.

The securing means 18 comprise a support arm 26 articu-
lated on the first spindle 24, and a roller 28 in the form of
a wheel mounted with free rotation on a second spindle 30
securedly attached to the support arm 26. The peripheral
surface of the roller 28 is cylindrical and is equipped with a
plurality of studs 32 each having a predetermined angle of
incline with respect to the radial direction passing through
the spindle 30. A tension spring (not shown) is threaded onto
the first spindle 24 and biases the support arm 26 in the
direction of the channel 20.

The roller 28 is equipped with an internal drive member
33, wherein there is drilled a central cylindrical hole 34,
through which hole there passes a tubular bearing 36 fitted
on the second fixed spindle 30. Inside the roller 28 there is
housed in addition a clutch mechanism 38 formed by a pair
of cylindrical flyweights 40 arranged between opposite
ramps 42 of the drive member 33 and a circular rim 44 of the
support arm 26.

To each flyweight 40 there is associated a spring 46 in the
form of a pin designed to urge the clutch mechanism 38 to
the disengaged position in normal use of the fall arrest
device 10. In this rest state, the flyweights 40 are located in
a recess of the drive member 33 so as to interrupt the
mechanical coupling 38 between the roller 28 and support
arm 26. The roller 28 is then driven in rotation by friction of
the rope 12 whereas the support arm 26 is in the inactive
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position enabling the fall arrest device 10 to follow the
ascending or descending progression of the user.

The return force of the springs 46 defines the coupling
threshold according to the speed or the acceleration of the
drive member 33 of the rotary roller 28. In the event of a fall,
sudden rotation of the roller 28 on the spindle 30 causes the
flyweights 40 to move by centrifugal effect to the disengaged
position. This movement takes place against the return force
of the springs 46 and causes jamming of the flyweights 40
against the rim 44 and drive member 33. The clutch mecha-
nism in the engaged position thus secures the roller 28 to the
support arm 26 so as to form a jamming cleat able to pivot
around the first spindle 24 and to arrest the fall by jamming
the rope 12.

The pivoting support arm 26 is equipped with a stop 48
designed to cooperate with the karabiner 14 to limit the
pivoting travel of the arm 26 in the inactive unlocking
position. The response time of the pivoting support arm 26
is thus reduced to the minimum to achieve locking in case
of a fall. The end of the stop 48 is provided with a
protuberance 49 designed to fit between the two holes 23 of
the body 16 to prevent the karabiner 14 from being fitted
before the rope 12 has been inserted.

Operation of the fall arrest device 10 according to FIGS.
1 to 12 is as follows:

In FIGS. 1 to 12, the fall arrest device 10 is represented
in the open position to fit the rope 12 in the channel 20. The
securing system 18 is fully separated from the channel
against the return force of the tension spring. The rope 12 is
anchored to a fixed higher point, for example a plate or peg.
The protuberance 49 of the stop 48 blanks off the two holes
23, which prevents the karabiner 14 from being fitted before
the rope 12 has been inserted in the channel 20.

In FIGS. § to 7, the position of normal use of the fall arrest
device 10 for ascending (arrow F1) or descending (arrow
F2) is achieved after the securing system 18 has been
released and the karabiner 14 has been fitted in the holes 23.
The studs 32 of the roller 28 come into contact with the rope
12 due to the action of the tension spring, but without
causing locking. The fall arrest device 10 follows the
progression of the person along the rope 12, the clutch
mechanism 38 being continuously in the disengaged posi-
tion. The person is free to move without any manual
unlocking action of the fall arrest device 10. When descend-
ing (arrow F2), the roller 28 rotates clockwise due to the
friction effect of the rope 12 on the studs 32, and the
flyweights 40 remain immobilized in the disengaged posi-
tion due to the action of the springs 46. Controlled braking
of the roller 28 enables the fall arrest device 10 to be
positioned above the user. When ascending (arrow F1), the
roller 28 slides on the rope 12 due to the assembly formed
by the arm 29 and roller 28 pivoting around the first spindle
24.

With reference to FIG. 10 corresponding to a locking
position on a fall of the user, the sudden rotation of the roller
and drive member 33 in the clockwise direction subjects the
flyweights 40 to a centrifugal force which is greater and in
the opposite direction to the return force of the springs 46.
The flyweights 40 move on the ramps 42, which causes
jamming of the flyweights 40 between the rim 44 and the
drive member 33. The coupling mechanism is then in the
engaged position securedly attaching the roller 28 to the
support arm 26. The assembly constitutes a jamming cleat
able to pivot clockwise around the first spindle 24 and to
arrest the fall by locking the rope 12. Unlocking of the
flyweights 40 is performed by manual action of the operator
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consisting in holding the roller 28 against the rope 12 and
moving the body 16 up a few centimetres.

In FIG. 11, it can be observed that in the normal position
of use of the fall arrest device 10, the stop 48 is pressing
against the karabiner 14 to limit the pivoting travel of the
arm 26 in the inactive unlocking position. The response time
for locking is thus reduced in case of a fall.

According to the development of the invention illustrated
in FIGS. 13 to 17, the stop 48 is replaced by a safety flap 50
which is arranged to perform the same functions as the stop
48 of the foregoing FIGS. 1-12, with in addition a function
of positioning the rope 12 in the bottom of the channel 20
before the karabiner 14 is inserted in the holes 23.

The safety flap 50 is pivotally mounted on a spindle 52
and comprises an oblong opening 54 inside which an
operating lever 56 moves securedly attached to the support
arm 26. The opening 54 presents a double jointed ramp
designed to move the flap 50 according to the pivoting
movement of the arm 26. The flap 50 in addition comprises
a wing 58 designed to press the rope 12 against the bottom
of the channel 20.

Operation of the safety flap 50 according to FIGS. 14 to
17 is as follows:

In FIG. 14 corresponding to fitting of the rope 12, the
support arm 26 of the fall arrest device 10 is in the open
position and the flap 50, driven by the operating lever 56,
blanks off one of the holes 23. In this position, the karabiner
14 can not be inserted in the holes 23, and the passage of the
rope 12 in the channel 20 is cleared.

In FIGS. 15 and 16, the operator releases the pivoting arm
26 after the rope 12 has been inserted in the channel 20. The
wing 56 of the flap 50 positions the rope 12 correctly at the
bottom of the channel 20. The separation of the flap 50 thus
enables the karabiner 14 to be inserted in the holes 23 and
the rope 12 is positioned between the channel 20 and
karabiner 14 in the normal operating position.

In FIG. 17 corresponding to the unlocking position of the
arm 26 following a fall, the movement of the lever 56 in the
opening 54 enables the flap 50 to keep the same position as
in FIG. 16, so as not to interfere with the locking kinematics.

What is claimed is:

1. A follower fall arrest device used with a fixed safety
rope, and comprising:

a body equipped with a securing system arranged to
occupy either an active locking position in case of a fall
or an inactive unlocking position enabling the user to
progress along the rope in the ascending direction, or in
the opposite direction when performing a controlled
descent, said securing system comprising a support arm
articulated on a first spindle of the body, a roller in the
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form of a cylindrical wheel mounted rotating free on a
second spindle securedly attached to the support arm,
and a centrifugal clutch mechanism arranged between
a drive member of the roller and the support arm so as
to occupy a disengaged position or an engaged
position,

and attachment means for connecting the body to a safety
harness worn by the user,

wherein

the peripheral surface of the roller is equipped with a
plurality of studs arranged to cause rotation of the roller
in the descending direction, and sliding on the rope in
the ascending direction,

the body comprises a straight U-shaped channel for
passage of the rope, said channel having holes for
passage of the attachment means, and

the support arm is equipped with safety means designed
to limit the pivoting travel of said arm in the inactive
unlocking position and to prevent the karabiner from
being fitted before the rope has been inserted in the
channel.

2. The fall arrest device according to claim 1, wherein the
clutch mechanism is arranged inside the roller and com-
prises at least one flyweight movable by centrifugal effect
along a ramp according to the speed or the acceleration of
the drive member of the roller.

3. The fall arrest device according to claim 2, wherein the
flyweight is associated with a return spring urging the clutch
mechanism to the disengaged position, the coupling thresh-
old being reached when the centrifugal force is greater than
the return force of the spring.

4. The fall arrest device according to claim 3, wherein the
flyweight is cylindrical in shape and cooperates in the
engaged position with a cylindrical rim of the support arm.

5. The fall arrest device according to claim 1, wherein the
attachment means are formed by a karabiner passing through
the holes of the body.

6. The fall arrest device according to claim 1, wherein the
safety means comprise a stop securedly attached to the
support arm and having one end equipped with a protuber-
ance.

7. The fall arrest device according to claim 1, wherein the
safety means comprise a flap pivotally mounted on a spindle
and comprising:

an oblong opening inside which an operating lever

securedly attached to the support arm moves,

and a wing designed to press the rope against the bottom
of the channel.



