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(67)  Afall arrest anchor trolley for arresting the fall
of a user. In one embodiment, the invention can be a fall
arrest trolley comprising: a body, a brake sub-system,
and a plurality of wheels rotatably coupled to the body,
wherein bottoms of the plurality of wheels collectively de-
fine a rolling plane; the brake sub-system comprising a
brake rod, a brake pad connected to the brake rod, a
lanyard connector connected to the brake rod, and a re-
silient element; the brake rod slidably coupled to the body
so that the brake sub-system is alterable between: (1) a
free state in which the brake pad is spaced a distance
above the rolling plane; and (2) an arrest state in which
at least a portion of the brake pad is located within the
rolling plane; the resilient element biasing the brake sub-
system into the free state.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates generally to a fall
protection apparatus, and more specifically to a fall pro-
tection apparatus that arrests longitudinal movement of
a trolley along a rail upon a user falling from a work sur-
face.

BACKGROUND OF THE INVENTION

[0002] Many work situations require workers to be po-
sitioned on top of platforms or vehicles that cannot be
practically protected by a guardrail system enclosing the
work surface. To prevent the workers from falling from
such elevated positions and thereby sustaining serious
or fatal injuries, various fall protection systems can be
used. In general, fall arrest or fall protection systems are
designed to prevent the worker from reaching an unpro-
tected edge or to quickly stop a fall before the worker
impacts a lower level. Such systems typically include a
trolley secured to a structure overhead the work surface,
a safety harness worn by the worker, and a lanyard in-
terconnecting the trolley to the harness.

[0003] Inusing conventionalfall arrest or fall protection
systems, workers who fall from the work surface are car-
ried by momentum a distance from the work surface. As
a result, workers are left hanging from the trolley and
lanyard until a third party or rescue team arrives at the
scene to assist the worker. This can be extremely unde-
sirable because if a worker is left hanging for an extended
period of time, the worker may suffer from orthostatic
intolerance or suspension trauma.

[0004] Thus, a need exists for a fall arrest apparatus,
system and/or method that prevents a worker who falls
from a work surface from suffering orthostatic intolerance
and negates the need for third party assistance to rescue
the worker.

BRIEF SUMMARY OF THE INVENTION

[0005] These and other needs are met by the present
invention, which is directed to a fall arrestapparatus, sys-
tem and method. In one aspect, the invention can be a
fall arrest system comprising: a rail extending along a
longitudinal axis, the rail comprising a floor and a longi-
tudinal slot separating the floor into a first longitudinal
section and a second longitudinal section; a trolley com-
prising a body, a brake sub-system, and a plurality of
wheels rotatably coupled to the body, the plurality of
wheels in rolling contact with upper surfaces of the first
and second longitudinal sections; the brake sub-system
comprising a brake rod, a brake pad connected to the
brake rod, a lanyard connector connected to the brake
rod, and a resilient element, the brake pad positioned
above the first and second longitudinal sections; the
brake rod slidably coupled to the body so that the brake
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sub-system is alterable between: (1) an arrest state in
which the brake pad frictionally engages the upper sur-
faces of the of the first and second longitudinal sections
of the rail to prohibit rolling movement of the trolley along
the rail; and (2) a free state in which the brake pad is
spaced a distance above the upper surfaces of the first
and second longitudinal sections of the rail to allow rolling
movement of the trolley along the rail; and the resilient
element biasing the brake sub-system into the free state.
[0006] In another aspect, the invention can be a fall
arrest trolley comprising: a body, a brake sub-system,
and a plurality of wheels rotatably coupled to the body,
wherein bottoms of the plurality of wheels collectively de-
fine a rolling plane; the brake sub-system comprising a
brake rod, a brake pad connected to the brake rod, a
lanyard connector connected to the brake rod, and a re-
silientelement; the brake rod slidably coupled to the body
so that the brake sub-system is alterable between: (1) a
free state in which the brake pad is spaced a distance
above the rolling plane; and (2) an arrest state in which
at least a portion of the brake pad is located within the
rolling plane; the resilient element biasing the brake sub-
system into the free state.

[0007] In yet another aspect, the invention can be a
method of arresting a user from falling off an edge of a
work surface comprising: a) coupling a first end of a lan-
yard to a lanyard connector of a fall arrest trolley, the fall
arrest trolley comprising a plurality of wheels in rolling
contact with an upper surface of a rail extending along a
longitudinal axis; b) upon a user moving on the work sur-
face, the fall arrest trolley rolling along the upper surface
oftherail, the trolley comprising a brake sub-system com-
prising, a brake rod, a brake pad connected to the brake
rod and located above the upper surface of the rail, the
lanyard connector connected to the brake rod, and a re-
silient element, wherein the resilient element biases the
brake sub-system into a free state in which the brake pad
is spaced a distance above the upper surface of the rail
to allow the rolling of the trolley along the rail while the
user moves on the work surface; and c) upon the user
moving off the edge of the work surface, the user’s weight
exerting a downward vertical force on the lanyard con-
nector that overcomes a spring force of the resilient mem-
ber and alters the brake sub-system into an arrest state
in which the brake pad frictionally engages the upper
surface of the rail to prohibit further rolling of the trolley
along the rail.

[0008] Further areas of applicability of the present in-
vention will become apparent from the detailed descrip-
tion provided hereinafter. It should be understood that
the detailed description and specific examples, while in-
dicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not in-
tended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention will become more fully
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understood from the detailed description and the accom-
panying drawings, wherein:

[0010] Figure 1 is a perspective view of a fall arrest
anchor trolley in accordance with another embodiment
of the present invention;

[0011] Figure 2 is an exploded view of the fall arrest
anchor trolley of FIG. 1;

[0012] Figure 3 is a side view of the fall arrest anchor
trolley of FIG. 1;

[0013] Figure 4 is side view of the fall arrest anchor
trolley of FIG. 1 disposed within a rail;

[0014] Figure 5 is a cross-sectional view taken along
line IXX-IXX of FIG. 4;

[0015] Figure 6 is a cross-sectional view taken along
line XX-XX of FIG. 4;

[0016] Figure 7 is a cross-sectional view taken along
line XXI-XXI of FIG. 4 with a brake sub-system in a free
state;

[0017] Figure 8 is a cross-sectional view taken along
line XXII-XXII of FIG. 1 with the brake sub-system in the
free state;

[0018] Figure 9 is the cross-sectional view of FIG. 5
with the brake sub-system in an arrest state;

[0019] Figure 10 is the cross-sectional view of FIG. 4
with the brake sub-system in the arrest state;

[0020] Figure 11 is the fall arrest anchor trolley dis-
posed within the rail of FIG. 4 with a user standing on a
work surface and attached to the fall arrest anchor trolley
by a lanyard;

[0021] Figure 12 is a perspective view of a fall arrest
anchor trolley in accordance with yet another embodi-
ment of the present invention;

[0022] Figure 13 is a side view of the fall arrest anchor
trolley of FIG. 12;

[0023] Figure 14 is a front view of the fall arrest anchor
trolley of FIG. 12;

[0024] Figure 15is a cross-sectional view taken along
line XXIX-XXIX of FIG. 13;

[0025] Figure 16is a close-up view of area XXX of FIG.
13; and

[0026] Figure 17 is a perspective view of the brake pad
of the fall arrest anchor trolley of FIG. 12 removed there-
from.

DETAILED DESCRIPTION OF THE INVENTION

[0027] The following description of the preferred em-
bodiment(s) is merely exemplary in nature and is in no
way intended to limit the invention, its application, or us-
es.

[0028] The description of illustrative embodiments ac-
cording to principles of the present invention is intended
to be read in connection with the accompanying draw-
ings, which are to be considered part of the entire written
description. In the description of embodiments of the in-
vention disclosed herein, any reference to direction or
orientationis merely intended for convenience of descrip-
tion and is not intended in any way to limit the scope of
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the present invention. Relative terms such as "lower,"
"upper," "horizontal," "vertical," "above," "below," "up,
"down," "top" and "bottom" as well as derivatives thereof
(e.g., "horizontally," "downwardly," "upwardly," etc.)
should be construed to refer to the orientation as then
described or as shown in the drawing under discussion.
These relative terms are for convenience of description
only and do not require that the apparatus be constructed
or operated in a particular orientation unless explicitly
indicated as such. Terms such as "attached," "affixed,"
"connected," "coupled," "interconnected," and similar re-
fer to a relationship wherein structures are secured or
attached to one another either directly or indirectly
through intervening structures, as well as both movable
or rigid attachments or relationships, unless expressly
described otherwise. Moreover, the features and benefits
of the invention are illustrated by reference to the exem-
plified embodiments. Accordingly, the invention express-
ly should not be limited to such exemplary embodiments
illustrating some possible non-limiting combination of
features that may exist alone or in other combinations of
features; the scope of the invention being defined by the
claims appended hereto.

[0029] Two structural embodiments of fall arrest sys-
tems are disclosed herein that are directed to eliminating
a situation where a worker becomes stranded while
hanging from a trolley and/or rail system after falling from
a work surface. Specifically, the first structural embodi-
ment is a fall arrest self-rescue trolley system and the
second structural embodiment is a fall arrest anchor trol-
ley system. Each of these structural embodiments will be
discussed in detail below, wherein Figures 1-14 and the
accompanying description disclose the fall arrest self-
rescue trolley system and Figures 15-25 and the accom-
panying description disclose the fall arrest anchor trolley
system.

[0030] ReferringtoFIGS. 1-11, afall arrest anchor trol-
ley 100 within a fall arrest system 500 is illustrated. The
description of the fall arrest anchor trolley 100 and system
below will be made with reference to FIGS. 1-11.
[0031] Referring to FIGS. 1-3 concurrently, the fall ar-
rest trolley 100 will be described in accordance with an
embodiment of the present invention. The trolley 100
generally comprises a body 120, a brake-sub system 150
and a plurality of wheels 101A-D rotatably coupled to the
body 120. The body 120 comprises a primary plate 121
having a first side surface 122 and an opposing second
side surface 123. In the exemplified embodiment, the first
and second side surfaces 122, 123 of the primary plate
121 are substantially flat surfaces. However, the inven-
tion is not to be so limited in all embodiments and in cer-
tain other embodiments the first and second side surfac-
es 122, 123 of the primary plate 121 can have ridges,
recesses and other contours as desired. In certain em-
bodiments, the primary plate 121 of the body 120 is
formed of a rigid metallic material, such as steel, iron,
brass, aluminum alloys or the like. Of course, the inven-
tion is not to be so limited in all embodiments and mate-
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rials other than metal can be used in other embodiments.
[0032] In the exemplified embodiment, the primary
plate 121 is generally in the shape of a trapezoid or trun-
cated triangle with afirst flange 125A at a first end thereof
and a second flange 125B at a second opposite end
thereof. The primary plate 121 has various openings
and/or slots throughout its central portion for attachment
to collars of the body 120 and for slidably receiving therein
flanges of the brake sub-system 150 as will be described
in more detail below. It should be appreciated that the
exact shape of the primary plate 121 is not to be limiting
of the present invention in all embodiments and the pri-
mary plate 121 may take on any other shapes that enable
the trolley 100 to function as described herein.

[0033] The body 120 comprises a first collar 126, a
second collar 127 and a third collar 128. Each of the first,
second and third collars 126, 127, 128 can be integrally
formed with the body 120, or can be formed separately
from the body 120 and connected to the body 120 at a
later stage in the manufacturing process such as by weld-
ing, adhesion, interference fit, snap fit or the like. The
first collar 126 has a first central opening 126A, the sec-
ond collar 127 has a second central opening 127A and
the third collar 128 has a third central opening 128A. In
the exemplified embodiment, each of the first, second
and third central openings 126A, 127A, 128A are axially
aligned along a brake axis B-B. However, the invention
is not to be so limited in all embodiments and in certain
other embodiments the first, second and third central
openings 126A, 127A, 128A may be axially offset. The
body 120 is bilaterally symmetric about the brake axis B-
B in the exemplified embodiment, although the invention
is not to be so limited in all embodiments of the invention.
[0034] Moreover, inthe exemplified embodiment each
of the first, second and third central openings 126A,
127A, 128A have transverse cross-sectional areas
(transverse to the brake axis B-B) that are circular or
cylindrical in shape. However, the invention is not to be
so limited in all embodiments and in certain other em-
bodiments the openings 126A-128A may take on other
transverse cross-sectional shapes to correspond to the
shape of the brake sub-system 150 (and more specifi-
cally to a brake rod 151 of the brake sub-system) as de-
scribed herein below. Furthermore, in still other embod-
iments the transverse cross-sectional shapes of the first,
second and third central openings 126A, 127A, 128A
may merely be able to slidably receive the brake sub-
system 150 without actually having a shape that corre-
sponds to the shape of the brake sub-system 150. For
example without limitation, in certain embodiments the
transverse cross-sectional shapes of the first, second
and third central openings 126A, 127A, 128A may be
rectangular while the brake sub-system 150 is cylindrical.
Thus, in certain other embodiments the transverse cross-
sectional shapes of the first, second and third openings
126A, 127A, 128A are merely sized, shaped and config-
ured to slidably receive the brake sub-system 150 there-
in.
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[0035] Moreover, in the exemplified embodiment, the
first and second collars 126, 127 are cylindrical in shape
and the third collar 128 is octagonal in shape. However,
it should be appreciated that the general shapes of the
first, second and third collars 126, 127, 128 are not to be
limiting of the present invention in all embodiments un-
less so specified in the claims.

[0036] Referring briefly to FIGS. 1-3 and 6, the wheels
101A-D are rotatably coupled to the body 120 by a first
axle 102A and a second axle 102B. The first and second
axles 102A, 102B are longitudinally spaced from one an-
other. In certain embodiments, the wheels 101A-D can
be held in place on their associated axles 102A, 102B
by snap-rings, although the invention is not to be so lim-
ited in all embodiments and other structures or mecha-
nisms may be used to maintain the wheels 101A-D in
place on the axles 102A, 102B. In certain embodiments,
the axles 102A, 102B are fixedly mounted on the body
120 of the trolley 100. However, the invention is not to
be so limited and in certain other embodiments the axles
102A, 102B may be separate components that are weld-
ed or otherwise coupled to the body 120 of the trolley
100 such as by an interference or snap-fit arrangement.
[0037] In the exemplified embodiment, four wheels
101A-D are illustrated. However, the invention is not to
be so limited and more or less than four wheels can be
used in other embodiments of the invention. The wheels
101A-D are rotatable about an axis E-E. Specifically, the
trolley 100 has two sets of wheels wherein the first set
of wheels 101a, 101B are coupled to the body 120 and
to each other by the first axle 102A and the second set
of wheels 101C, 101D are coupled to the body 120 and
to each other by the second axle 102B. In certain em-
bodiments, the wheels 101A-D are formed of a tough,
wear resistant material, such as polyamide. However,
the invention is not to be so limited in all embodiments
and in certain other embodiments the wheels 101A-D
can be formed of any other material known to be used
with trolley assemblies, such as for example without lim-
itation plastic materials, rubber, elastomeric materials,
thermoplastic elastomers, wood or metal.

[0038] Referringagainto FIGS. 1-3, bottoms of the plu-
rality of wheels 101A-D collectively define a rolling plane
A-A. In the exemplified embodiment, the rolling plane A-
A is illustrated with a dotted line. However, it should be
understood that the dotted line showing the rolling plane
A-Ais a plane that is perpendicular to the page on which
the figures are illustrated and that the rolling plane A-A
is collectively formed by all four of the plurality of wheels
101A-D. The body 120 comprises a first portion 130 that
is located above the rolling plane A-A and a second por-
tion 131 that is located below the rolling plane A-A. Thus,
the body 120 extends through the rolling plane A-A. Fur-
thermore, the primary plate 121 of the body 120 is ori-
ented substantially perpendicular to the rolling plane A-A.
[0039] The trolley 100 comprises a first stop member
104 located at a first longitudinal end of the body 120 and
a second stop member 105 located at a second longitu-
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dinalend of the body 120. Specifically, the first stop mem-
ber 104 is connected to thefirstflange 125A ofthe primary
plate 121 of the body 120 and the second stop member
105 is connected to the second flange 125B of the pri-
mary plate 121 of the body 120. The plurality of wheels
101A-D are each located between the first and second
stop members 104, 105. In the exemplified embodiment,
the first and second stop members 104, 105 are rectan-
gular shaped plates that form the ends of the body 120.
Of course, the first and second stop members 104, 105
can take on other shapes in certain other embodiments.
The first and second stop members 104, 105 provide a
flat surface of the trolley 100 to contact an end of a rail
when the trolley 100 is positioned within a rail as will be
described in more detail below with reference to FIG. 4.
Thus, the first and second stop members 104, 105 make
a worker aware that the trolley 100 has reached the end
of the rail and can move no further in that particular lon-
gitudinal direction.

[0040] Thetrolley 100 also comprises one or more roll-
ers 103A, 103B connected to the body 120. In the exem-
plified embodiment, there are two rollers including a first
roller 103A and a second roller 103B connected to the
body 120. More specifically, the first and second rollers
103A, 103B are mounted on vertically extending bolts
113A, 113B, respectively, that are secured to the body
120 of the trolley 100. The firstroller 103A extends down-
wardly from a bottom of the first flange 125A of the pri-
mary plate 121 and the second roller 103B extends down-
wardly from a bottom of the second flange 125B of the
primary plate 121.

[0041] In the exemplified embodiment, the first and
second rollers 103A, 103B are cam rollers. It should be
understood that the invention is not to be so limited in all
embodiments and in certain other embodiments the first
and secondrollers 103A-B can take on other forms, such
as including without limitation ball bearings, roller bear-
ings, ball thrust bearings, roller thrust bearings, tapered
roller bearings, plain bearings, flexure bearings, magnet-
ic bearings or the like. In the exemplified embodiment,
the first roller 103A is connected to the body 120 at a
position between the first stop member 104 and the
wheels 101a, 101B and the second roller 103B is con-
nected to the body 120 at a position between the second
stop member 105 and the wheels 101C, 101D. The first
and secondrollers 103A, 103B are connected to the body
120 adjacent to and below the rolling plane A-A. Further-
more, the first roller 103A is rotatable about an axis of
rotation C-C and the secondroller 103B is rotatable about
an axis of rotation D-D. Each of the axes of rotation C-
C, D-D are oriented substantially perpendicular to the
rolling plane A-A.

[0042] As noted above, the trolley 100 also comprises
the brake sub-system 150. The brake sub-system 150
both permits and prohibits longitudinal movement of the
trolley 100 when the trolley is positioned within a rail or
otherwise located such that vertical movement of the trol-
ley 100 is prohibited as will be described in detail below.
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The brake sub-system 150 generally comprises a brake
rod 151, a brake pad 152, a lanyard connector 153 and
a resilient element 154. When the trolley 100 is fully as-
sembled, the brake rod 151 is slidably coupled to the
body 120 so that the brake sub-system 150 is alterable
between a free state and an arrest state, which will be
described in more detail below. Thus, when the trolley
100 is fully assembled, the brake rod 151 slides within
the central openings 126A-128A of the collars 126-128
of the body 120.

[0043] The brake rod 151 extends along the brake axis
B-B, which is oriented substantially perpendicular to the
rolling plane A-A and substantially parallel to the axes of
rotation C-C, D-D of the rollers 103A, 103B. In the exem-
plified embodiment, the brake rod 151 is generally cylin-
drical in shape. However, as described herein above, the
invention is not to be limited by the shape of the brake
rod 151 in all embodiments and the brake rod 151 can
take on other shapes solong asit can be slidably received
within the central openings 126A-128A of the first, sec-
ond and third collars 126, 127, 128 of the body 120.
[0044] The brake rod 151 comprises a sleeve 157 on
its lower portion. The sleeve 157 is essentially a larger
diameter portion of the brake rod 151. The sleeve 157
comprises a threaded inner surface 158 (FIG. 7) for con-
necting the lanyard connector 153 to the brake rod 151
as will be described below. The brake rod 151 is coupled
to a first flange 155, a second flange 156, the brake pad
152 and the lanyard connector 153. Specifically, in cer-
tain embodiments the brake rod 151 is integrally formed
with the first flange 155, the second flange 156 and the
brake pad 152. However, the invention is not to be so
limited in all embodiments and in certain other embodi-
ments the brake rod 151 may be separately formed from
and later connected to the first flange 155, the second
flange 156 and the brake pad 152 such as by welding or
any other connection techniques described herein or
known in the art. The first flange 155 is connected to a
top end of the brake rod 151 and the lanyard connector
153 is connected to a bottom end of the brake rod 151.
[0045] The brake pad 152 generally comprises a brake
plate 163 having a bottom surface 164 and a top surface
165. In the exemplified embodiment, the brake plate 163
is a flat plate and each of the bottom and top surfaces
164, 165 are flat, planar surfaces. However, the invention
is not to be so limited in all embodiments and in certain
other embodiments the brake plate 163 can have a con-
toured or other shape. Furthermore, the brake plate 163
is oriented substantially parallel to the rolling plane A-A.
The brake plate 163 comprises at least one opening 166
therethrough. In the exemplified embodiment, the brake
plate 163 includes four of the openings 166. Each one
of the openings 166 is a threaded hole through which a
set screw 167 can extend. In the exemplified embodi-
ment, there are four set screws 167, each of which ex-
tends through one of the openings 166 in the assembled
state. Of course, the invention is not to be so limited in
all embodiments and in certain other embodiments more
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or less than four set screws 167 can be used. The set
screws 167 extend through the openings 166 such that
tip portions 168 of the set screws 167 form a plurality of
protrusions that extend from the bottom surface 164 of
the brake plate 163 of the brake pad 152. When the trolley
100 is positioned within a rail, the tip portions 168 of the
set screws 167 frictionally engage upper surfaces of the
rail to prevent or stop the trolley 100 from longitudinal
movementwhen the brake sub-system 150is in the arrest
state as will be described in more detail below.

[0046] Although the exemplified embodiment illus-
trates the tip portions 168 of the set screws 167 forming
the plurality of protrusions that extend from the bottom
surface 164 of the brake plate 163, in certain other em-
bodiments the set screws 167 may be omitted. In such
embodiments, the bottom surface 164 of the brake plate
163 may engage upper surfaces of the rail when the
brake sub-system 150 is in the arrest state to stop lon-
gitudinal movement of the trolley 100. In still other em-
bodiments, protuberances formed of rubber, metal or any
other desired material may be affixed, such as by weld-
ing, adhesion or the like, to the bottom surface 164 of the
brake plate 163 to form the component that frictionally
engages the upper surfaces of the rail to prevent longi-
tudinal movement of the trolley 100 when the brake sub-
system 150 is in the arrest state.

[0047] The lanyard connector 153 comprises a hub
portion 159, an eye 160 pivotably connected to the hub
portion 159 by a pivot pin 161 and a threaded engage-
ment portion 162. In the exemplified embodiment, the
eye 160is a U-shaped component extending downwardly
from the hub portion 159. However, the invention is not
to be so limited in all embodiments and in certain other
embodiments the eye 160 can take on other shapes. The
eye 160 is pivotable relative to the hub portion 159 about
an axis of rotation F-F that is substantially parallel to the
rolling plane A-A. The eye 160 is the portion of the lanyard
connector 153 to which a lanyard is attached as will be
described in more detail below with reference to FIG. 11.
The threaded engagement portion 162 of the lanyard
connector 153 operates like a threaded screw and can
be connected to the sleeve 157 of the brake sub-assem-
bly 150. More specifically, referring briefly to FIG. 7, the
inner surface 158 of the sleeve 157 of the brake rod 151
is athreaded surface that engages the threaded engage-
ment portion 162 of the lanyard connector 153 to couple
the lanyard connector 153 to the brake rod 151 of the
brake sub-assembly 150.

[0048] When the trolley 100 is fully assembled and the
brake sub-assembly 150 is coupled to the body 120 as
illustrated in FIGS. 1 and 3, the brake rod 151 extends
through the first, second and third central openings 126A,
127A, 128A of the first, second and third collars 126, 127,
128 of the body 120. Furthermore, the first flange 155 of
the brake sub-assembly 150 is located above the first
collar 126 of the body 120 and the resilient element 154
is positioned between the first flange 155 of the brake
sub-assembly 150 and the first collar 126 of the body
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120. Further still, the second collar 127 of the body 120
is located below the second flange 156 of the brake sub-
assembly 150 and the second flange 156 of the brake
sub-assembly 150 is located below the first collar 126 of
the body 120. Moreover, the third collar 128 of the body
120 is located between the first and second collars 126,
127 of the body 120 and between the first and second
flanges 155, 156 of the brake sub-assembly 150. The
brake pad 152 is located between the first collar 126 and
the third collar 128 of the body 120. Thus, when fully
assembled, the flanges 155, 156 and collars 126-128 are
positioned from a top of the trolley 100 to a bottom of the
trolley 100 as follows: first flange 155, first collar 126,
brake pad 152, third collar 128, second flange 156, sec-
ond collar 127.

[0049] The brake pad 152 is positioned within a first
slot 170 in the primary plate 121 that is located between
the first collar 126 and the third collar 128. The second
flange 156 of the brake sub-system 150 is positioned
within a second slot 171 in the primary plate 121 that is
located between the second collar 127 and the third collar
128. Furthermore, the first slot 170 has a width W, that

is larger than a width Wgp of the brake pad 152 and the
second slot 171 has a width W, that is larger than a width
W of the second flange 156. In certain embodiments the
width W of the first slot 170 is between %2 inch and %

inch, and most preferably approximately % inch. In cer-
tain embodiments the width Wyp of the brake pad 152 is

between ¥sinch and % inch, and more preferably approx-
imately %4 inch. In certain embodiments the width W, of
the second slot 171 is between % inch and 7 inch, and
more preferably approximately 3% inch. In certain embod-
iments the width W of the second flange 156 is between

16 inch and 716 inch, and more preferably approxi-

5
mately AG inch. It should be appreciated that the widths
described above are not limited to the recited ranges in
all embodiments and can have measurements outside
of the recited ranges in certain other embodiments so
long as W, is larger than Wgp and W, is larger than WE.

[0050] As a result of the relative widths described
above, when the brake sub-assembly 150 is slidably re-
ceived by the body 120, there is ample space within the
first slot 170 for upward and downward movement of the
brake pad 152 therein and ample space within the second
slot 171 for upward and downward movement of the sec-
ond flange 156 therein. As will be described in more detail
below with reference to FIGS. 7-10, the brake pad 152
moves axially (along the brake axis B-B) within the first
slot 170 and the second flange 156 moves axially (along
the brake axis B-B) within the second slot 171 when the
brake sub-system transitions between the free state and
the arrest state.

[0051] In the exemplified embodiment, the resilient el-



11 EP 2 609 967 A2 12

ement 154 comprises a plurality of spring discs 169. It
should be appreciated that the invention is not to be lim-
ited to the use of spring discs 169 as the resilient element
154 in all embodiments and other components can be
used as the resilient element 154 in other embodiments
such as, for example without limitation, compression
springs, torsion springs, extension springs, barrel
springs, spring pins, cantilever springs, leaf springs, die
springs, rubber springs, wave springs, washer springs
and the like. In the exemplified embodiment, the resilient
element 154 comprises four spring discs 169. Of course,
more or less than four spring discs 169 can be used to
create a greater or lesser spring force.

[0052] In the fully assembled state described above,
the spring discs 169 of the resilient element 154 exert an
upward force on the first flange 155 of the brake sub-
system 150 to bias or urge the brake sub-system 150
into the free state, whereby the brake pad 152, and more
specifically the tip portions 168 of the set screws 167,
are spaced a distance D4 above the rolling plane A-A.

Thus, in the free state, the resilient element 154 urges
the second flange 156 axially upward within the second
slot 171 and urges the brake pad 152 axially upward with-
in the first slot 170. In certain embodiments, D4 results

| | oo o
in a clearance in a range of inch to 716 inch, and
more specifically approximately % inch between the
brake pad 152 and the rolling plane A-A. The distance
D, is measured between the tip portions 168 of the set

screws 167 and the rolling plane A-A (in embodiments
that use the set screws 167) when the brake sub-system
150 is in the free state. It should be appreciated that the
distance D4 is not limited to the above recited range in
all embodiments and can be a distance outside of the
recited range in certain other embodiments. Specifically,
the distance D, is adjustable by screwing the set screws

167 further into or further out of the brake pad 152.

[0053] The spring discs 169 collectively exert a spring
force K that is a sufficient amount of force to maintain the
distance D4 between the tip portions 168 of the setscrews
167 and the rolling plane A-A when the brake sub-system
150is inthefree state. In certain embodiments, the spring
force K is between 40 Ibs. and 60 Ibs., more preferably
between 45 Ibs. and 55 Ibs., and more preferably be-
tween 46 Ibs. and 50 Ibs. It should be appreciated that
the spring force K is not limited to being within the recited
ranges in all embodiments, and the spring force K can
take on other numerical values by adding more of the
spring discs 169, reducing the number of spring discs
169 or changing the tension of the spring discs 169. As
noted above and as will be described in more detail below
with reference to FIG. 25, a lanyard may be connected
to the lanyard connector 153. Thus, the spring force K is
greater than the weight of the lanyard that is to be at-
tached tothe lanyard connector 153, and more preferably
at least two to three times the weight of the lanyard at-
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tached to the lanyard connector 153, to avoid any acci-
dental locking or arresting of the trolley 100. Thus, the
spring force K of the spring discs 169 of the resilient el-
ement 154 is sufficient to maintain a distance, such as
the distance D4, between the brake pad 152 and the roll-
ing plane A-A taking into account any components, such
as a lanyard, that are normally connected to the trolley
100.

[0054] Regardless of the specific numerical value of
the spring force K of the spring discs 169 of the resilient
element 154, the fully assembled trolley 100 will remain
fully assembled during use of the trolley 100. Specifically,
the spring discs 169 will urge the brake sub-system 150
upwardly relative to the body 120 of the trolley 100. How-
ever, the brake sub-system 150 is prevented from ex-
cessive upward movement because at a certain point the
top surface 165 of the brake pad 152 will contact an upper
shoulder 172 of the first slot 170 of the body 120 and the
second flange 156 of the brake sub-system 150 will con-
tact the third collar 128 of the body 120. Thus, the brake
pad 152 can only move between the upper shoulder 172
and a lower shoulder 173 of the first slot 170 and the
second flange 156 can only move between the second
collar 127 and the third collar 128. Thus, all of the com-
ponents of the trolley 100 maintain their general relative
positioning when the brake sub-system 150 is slidably
coupled to the body 120.

[0055] As noted above, the brake sub-system 150 is
alterable between a free state and an arrest state. In the
free state, the brake pad 152 is spaced the distance D,
above the rolling plane A-A. In the arrest state, at least
a portion of the brake pad 152 is located within the rolling
plane A-A. In certain embodiments, the portion of the
brake pad 152 that is located within the rolling plane A-
A in the arrest state is the tip portions 168 of the set
screws 167. The brake sub-system 150 is biased in the
free state by the resilient element 154 urging the first
flange 155 upwardly and is altered from the free state to
the arrest state upon a downward vertical force F being
applied to the lanyard connector 153 while vertical move-
ment of the trolley 100 is prohibited. Of course, it should
be appreciated that the downward vertical force F, re-
quired to transition the brake sub-system 150 from the
free state to the arrest state is greater than any force
exerted on the brake sub-system 150 by a lanyard at-
tached to the lanyard connector 153. Transitioning of the
brake sub-system 150 from the free state to the arrest
state will be discussed in more detail below with particular
reference to FIGS. 7-11.

[0056] Referringto FIGS. 4-11, afall arrestsystem 500
that comprises the anchor trolley 100 will be described.
The fall arrest system 500 comprises the trolley 100 de-
scribed above and a rail 200. Common components of
the trolley 100 that have been described above with ref-
erence to FIGS. 15-17 are provided with the same refer-
ence numerals in FIGS. 18-25 to indicate relative posi-
tioning of the components, but are not described in detail
with particular reference to FIGS. 18-25 to avoid redun-
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dancy in the description. It should be understood that the
description of construction, arrangement and operation
of the components of the trolley 100 from FIGS. 1-3 is
equally applicable to FIGS. 4-11 even when such de-
scription is not repeated.

[0057] Referring first to FIGS. 4-6, in the exemplified
embodiment the rail 200 is a rigid structure that extends
along alongitudinal axis G-G. The rail 200 may be formed
of any strong material, such as stainless or carbon steel
or other metallic materials. The rail 200 is formed of a
material with sufficient strength to support the weight of
a worker. The rail 200 comprises a floor 201, a pair of
angularly oriented sidewalls 210, 211 extending upward-
ly from the floor 201, a pair of vertical sidewalls 212, 213
extending upwardly from the pair of angularly oriented
sidewalls 210, 211 and a roof 214 positioned opposite
the floor 201 and extending between the pair of vertical
sidewalls 212, 213.

[0058] Therail 200 further comprises a longitudinal slot
202 that separates the floor 201 into a first longitudinal
section 203 and a second longitudinal section 204. The
roof 214, opposing vertical and angularly oriented side-
walls 210-213 and the first and second longitudinal sec-
tions 203, 204 of the floor 201 define a cavity 205. When
the trolley 100 is positioned within the rail 200, the wheels
101A-D of the trolley 100 are located within the cavity
205, and specifically in contact with the first and second
longitudinal sections 203, 204 of the floor 201.

[0059] It should be understood that the rail 200 having
the enclosed configuration illustrated in the exemplified
embodiment is not limiting of the invention in all embod-
iments. Thus, in certain other embodiments the first and
second longitudinal sections 203, 204 of the floor 201
can be formed by separate I-beams or L-beams that col-
lectively define the floor 201. Thus, each of the I-or L-
beams may contain one of the wheels of each pair of
wheels. Moreover, in still other embodiments the rail 200
may merely omit the roof 214 or sidewalls 210-213 so
that the rail 200 is not enclosed. Thus, the invention is
not to be limited by the particular structural illustration of
the rail provided herein in all embodiments and the rail
may take on other shapes, structures or configurations
in certain other embodiments.

[0060] The first and second longitudinal sections 203,
204 of the floor 201 comprise an upper surface 206 upon
which the bottoms of the plurality of wheels 101A-D are
in rolling contact. Thus, the upper surface 206 of the first
and second longitudinal sections 203, 204 of the floor
201 of the rail 200 lies substantially along the rolling plane
A-A formed by the bottoms of the wheels 101A-D. In the
exemplified embodiment, the upper surface 206 of the
firstand second longitudinal sections 203, 204 of the floor
201 is a substantially flat surface. However, the invention
is not to be so limited in all embodiments and the upper
surface 206 of the first and second longitudinal sections
203, 204 of the floor 201 can be oriented at any of various
angles with the wheels 101A-D similarly angled for
smooth rolling contact therewith.
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[0061] When the trolley 100 is positioned within the rail
200, the first portion 130 of the body 120 of the trolley
100 is positioned above the first and second longitudinal
sections 203, 204 of the floor 201 and within the cavity
205 and the second portion 131 of the body 120 of the
trolley 100 is located below the first and second longitu-
dinal sections 203, 204 of the floor 201. Furthermore, the
body 120 and the brake rod 151 extend through the lon-
gitudinal slot 202 in the floor 201 and the rollers 103A,
103B are located within the longitudinal slot 202. The
brake pad 152 and first flange 155 of the brake sub-sys-
tem 150 are positioned above the first and second lon-
gitudinal sections 203, 204 while the second flange 156
of the brake sub-system 150 and the second and third
collars 127, 128 of the body 120 are positioned below
the first and second longitudinal sections 203, 204. The
lanyard connector 153 is connected to a bottom end of
the brake rod 151 and is also positioned below the first
and second longitudinal sections 203, 204.

[0062] The rollers 103A, 103B have a diameter that is
slightly smaller than the width of the longitudinal slot 202
so that the rollers 103A, 103B can be centered within the
longitudinal slot 202 without contacting edges 207 of the
longitudinal slot 202 during normal movement of the trol-
ley 100 along the rail 200. Thus, the rollers 103A, 103B
maintain alignment of the trolley 100 on the rail 200 and
roll against the edges 207 of the longitudinal slot 202 as
necessary to maintain said alignment. Furthermore, the
rollers 103A, 103B ensure that portions of the body 120
that extend through the longitudinal slot 202 do not en-
gage or bind on the edges 207 of the longitudinal slot
202 when the trolley 100 moves along the rail 200.
[0063] Referring now to FIGS. 4, 7 and 8 concurrently,
the fall arrest system 500 will be described with the trolley
100 positioned within the rail 200 in the free state. When
the trolley 100 is positioned in the rail 200 such that the
wheels 101A-D are in rolling engagement with the upper
surfaces 206 of the first and second longitudinal sections
203, 204 of the floor 201 and there is no downward ver-
tical force F4 being applied to the lanyard connector 153,
the resilient element 154 biases the brake sub-system
150 into the free state such that the brake pad 152 is
spaced above the upper surfaces 206 of the first and
second longitudinal sections 203, 204 of the rail 200.
More specifically, in the free state the tip portions 168 of
the set screws 167 that protrude from the bottom surface
164 of the brake pad 152 are spaced a distance D, from
the upper surface 206 of the first and second longitudinal
sections 203, 204 of the floor 201. This relative position-
ing of the components of the brake sub-system 150 rel-
ative to the rail 200 enables rolling movement of the trol-
ley 100 along the rail 200. Because the upper surface
206 of the first and second longitudinal sections 203, 204
of the floor 201 is positioned along the same plane as
the rolling plane A-A described herein above, the dis-
tance D, is substantially similar to the distance D;.
[0064] When the trolley 100 is positioned within the rail
200 such that the brake sub-system 150 is in the free
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state, the resilient element 154 is biased so that a gap
G, exists between the first flange 155 of the brake sub-
system 150 and the first collar 126 of the body 120 of the
trolley 100. As will be discussed below, the size of the
gap between the first flange 155 of the brake sub-system
150 and the first collar 126 of the body 120 of the trolley
100 is greater when the brake sub-system 150 is in the
free state than when the brake sub-system 150 is in the
arrest state.

[0065] As described above, the brake sub-system 150
is received within the body 120 of the trolley 100 such
that the brake sub-system 150 is able to slide upwardly
and downwardly along the direction of the brake axis B-
B. In order to facilitate such sliding movement, a first an-
nular gap 181 exists between the brake sub-system 150
and the first collar 126, a second annular gap 182 exists
between the brake sub-system 150 and the second collar
127,and athird annular gap 183 exists between the brake
sub-system 150 and the third collar 128. The first, second
and third annular gaps 181-183 create an annular space
between the brake sub-system 150 and the components
that are integrally formed with or welded to the body 120
of the trolley 100 to facilitate the transition of the brake
sub-system 150 from the free state to the arrest state.
[0066] Referring now to FIGS. 9 and 10 concurrently,
the fall arrest system 500 will be described with the trolley
100 positioned within the rail 200 in the arrest state. Fig-
ures 23 and 24 illustrate the trolley 100, and more par-
ticularly the brake sub-system 150 of the trolley 100,
when a downward vertical force F, is being applied to
the lanyard connector 153. As described above, the
downward vertical force F, is a force that has sufficient
strength to overcome the bias of the resilient element
154. In certain embodiments, the downward vertical force
F,is achieved when the trolley 100, and more specifically
the brake sub-system 150 of the trolley 100, supports the
weight of a worker who has fallen from a work surface.
[0067] When the downward vertical force F is applied
to the brake sub-system 150 indirectly via the lanyard
connector 153, a gap G, exists between the first flange
155 of the brake sub-system 150 and the first collar 126
of the body 120 of the trolley. The gap G, is substantially
equal to the width of the resilient element 154 (i.e., the
combined width of the spring discs 169 in embodiments
that use the plurality of spring discs 169 as the resilient
element 154). The gap G, is smaller than the gap G;
because when a downward vertical force F, is applied to
the lanyard connector 153, the entire brake sub-system
150, including the brake rod 151, the brake pad 152, the
first flange 155 and the second flange 156, shift down-
wardly relative to the body 120 of the trolley 100 in the
axial direction of the brake axis B-B.

[0068] When the brake pad 152 shifts downwardly, the
tip portions 168 of the set screws 167 that protrude down-
wardly from the bottom surface 164 of the brake plate
163 frictionally engage the upper surfaces 206 of the first
and second longitudinal sections 203, 204 of the rail 200
to prohibit rolling movement of the trolley 100 along the
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direction of the longitudinal axis G-G of the rail 200. It
should be understood that in certain embodiments the
set screws 167 form a part of the brake pad 152 such
that it is the brake pad 152 that frictionally engages the
upper surfaces 206 of the first and second longitudinal
sections 203, 204 of the rail 200 to prohibit rolling move-
ment of the trolley 100 along the rail 200. Furthermore,
in still other embodiments the set screws 167 may be
altogether omitted such that the bottom surface 164 of
the brake pad 152 or some other component protruding
from the bottom surface 164 of the brake pad 152 fric-
tionally engages the upper surfaces 206 of the first and
second longitudinal sections 203, 204 of the rail 200 to
prohibit rolling movement of the trolley 100 along the rail
200.

[0069] Due tothe relatively small nature of the distance
D, between the brake pad 152 (or the tip portions 168 of
the set screws 168 that protrude from the bottom surface
164 of the brake plate 163 of the brake pad 152) and the
upper surfaces 206 of the first and second longitudinal
sections 203, 204 of the rail 200, transitioning from the
free state to the arrest state occurs essentially immedi-
ately upon the downward vertical force F, acting on the
lanyard connector 153. Thus, in use, when a worker falls
from a work surface, the brake sub-system 150 essen-
tially immediately transitions from the free state to the
arrest state to prohibit rolling longitudinal movement
(along the longitudinal axis G-G of the rail 200) of the
trolley 100. As a result, a worker who falls from a work
surface will remain in near enough proximity to the work
surface to be able to pull him or herself back onto the
work surface after a fall. This quick arrest action of the
brake sub-assembly 150 negates the need for a third
party to rescue a fallen worker and removes any likeli-
hood that the worker will suffer orthostatic intolerance
due to hanging from the rail 200 and trolley 100 for an
extended period of time.

[0070] Turning now to FIG. 11, the fall arrest system
500 is illustrated with a worker 301 standing on a work
surface 304 and connected to the lanyard connector 153
of the trolley 100 by a lanyard 302. The worker 301 has
a harness 303 secured onto his body to support his body
should he fall from the work surface 304. The lanyard
302 is connected to (or integrally formed with) and ex-
tends from the harness 303 to its connection point with
the lanyard connector 153.

[0071] The lanyard 303 can be coupled to the lanyard
connector 153 by any desired method, such as by tying
the lanyard 303 directly to the eye 160 of the lanyard
connector 153 or attaching the lanyard 303 to the lanyard
connector 153 indirectly via another component. In the
exemplified embodiment, the lanyard 303 is connected
directly to the lanyard connector 153 and the lanyard 303
can not be extended in length, but rather remains taut,
or nearly taut with a small amount of slack, while the
worker 301 is positioned on the work surface 304. Main-
taining the lanyard 303 in this manner ensures that upon
a fall, the brake sub-system 150 will expeditiously tran-
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sition from the free state into the arrest state so that mo-
mentum will not carry the worker 301 a distance from the
work surface 304. Rather, the fast action of the brake
sub-system 150 will lock the trolley 100 in place on the
rail 200 while the worker 301 is close enough to the work
surface 304 to pull himself back onto the work surface
304 after a fall. Of course, the invention is not limited to
the lanyard 303 being taut and non-extendable in all em-
bodiments and in certain embodiments, the lanyard 303
is connected to the lanyard connector 153 by a retractor
such that the lanyard 303 can be extended or shortened
as needed. The retractor may be self-retracting or oth-
erwise.

[0072] As was described above, the spring force K of
the resilient element 154 (not illustrated in FIG. 11) is
sufficiently strong to maintain the brake sub-system 150
of the trolley 100 in the free state even when the lanyard
302 is connected to the lanyard connector 153. Thus, the
spring force K of the resilient element 154 is greater than
the weight of the lanyard 302 (and the sall amount of
weight exerted by the brake system). As a result, while
the worker 301 is positioned on the work surface 304 and
connected to the fall arrest trolley 100 of the fall arrest
system 500 by the lanyard 302, the trolley 100 will move
longitudinally along the rail 200 in a corresponding man-
ner with the movement of the worker 301 along the work
surface 304. However, immediately upon the worker 301
falling from the work surface 304 or otherwise initiating
a downward vertical force on the lanyard connector 153,
the brake sub-system 150 of the trolley 100 will transition
from the free state to the arrest state as has been de-
scribed in detail herein. Specifically, upon the worker 301
falling from an edge of the work surface 304, the worker’s
weight exerts a downward vertical force F4 on the lanyard
connector 153. The downward vertical force F, over-
comes the spring force K of the resilient member and
alters the brake sub-system 150 into the arrest state in
which the brake pad 154 frictionally engages the upper
surface 206 of the first and second longitudinal sections
203, 204 of the rail 200 to prohibit further rolling of the
trolley 100 along the rail 200 as has been described in
detail herein above.

[0073] In certain embodiments, the worker 301 need
noteven pull himself back onto the work surface 304 after
a fall therefrom. Rather, in certain embodiments, upon
the worker 301 falling from an edge of the work surface
304, the fall arrest trolley 100 acts as an anchor point
that returns the user back to the work surface 304 via a
pendulum motion of the lanyard 302. Thus, the worker
301 may fall from the work surface 304, and the trolley
100 immediately locks into the arrest state against the
rail 200. As the trolley 100 locks into the arrest state, the
momentum of the worker 301 will create a pendulum mo-
tion on the lanyard 302, which will swing away from and
then back towards the work surface 304, thereby return-
ing the worker 301 to the work surface 304.

[0074] FIGS. 12-17 illustrate alternative embodiment
of afall arrest anchor trolley 100i. The anchor trolley 100i
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is similar to anchor trolley 100 described above and de-
picted in FIGS. 15-25 having substantially many of the
same components. Thus, for brevity, only the structural
or other components of anchor trolley 100i that are dif-
ferentthan the anchor trolley 100 will be discussed herein
below with the understanding that the description above
with regard to FIGS. 1-11 applies to all other structural
components identified in FIGS. 12-17. Furthermore, the
components of the anchor trolley 100i have been as-
signed the same reference numerals as similar compo-
nents from anchor trolley 100 except that the suffix "i* will
be added to connote that the components are part of
anchor trolley 100i shown in FIGS. 26-31. It will be un-
derstood that features that are not described below are
the same as its similarly numbered feature described
above.

[0075] Referring to FIGS. 12-15, anchor trolley 100i
includes a cap 300 which is added to protect the first
flange 155i and particularly resilient spring discs 169i
from the ingress of elements, dirt, and debris that might
adversely effect full deformation of the spring discs and
proper operation of the brake system. Cap 300 defines
asocket 301 configured for receiving first flange 155i and
spring discs 169i therein as best shown in FIG. 13. Cap
300 may be made of any suitable metallic or non-metallic
material.

[0076] Anchor trolley 100i is configured to provide a
more compact design which facilitates use in situations
where available physical space may be more restricted.
First and second stop members 104, 105 are eliminated
from first and second flanges 125Ai and 125Bi, respec-
tively, as shown. In addition, the body 120i including pri-
mary plate 121iis generally more compact in design and
shortened longitudinally between first and second flang-
es 125Ai and 125Bi. To help facilitate this, rollers 103Ai
and 103Bi are moved at least partially inboard of the
wheels 101Ai-Di, as best shown in FIG. 27. In one em-
bodiment, the outermost extremities of rollers 103Ai and
103Bi fall on approximately the same vertical plane de-
fined parallel to brake axis B-B as the outermost extrem-
ities of wheels 101Ai-Di. Anchor trolley 100i further elim-
inates second flange 156 from sleeve 157 shown in FIG.
2 of the previous embodiment such that new sleeve 157i
no longer includes a second flange. This further contrib-
utes to the compact design of anchor trolley 100i and
reduces weight and component costs.

[0077] Referring to FIGS. 12-15 and 16-17, a new
brake plate 302 is provided in anchor trolley 100i which
advantageously increases the applied braking force
when the brake sub-system 150 is activated to the arrest
state as previously described herein. In one preferred
embodiment, brake plate 302 includes eight (8) set
screws 167ito double the braking force in contrast to the
embodiment shown in FIGS. 15 and 16. To produce this
benefit, brake plate 302 has a generally H-shaped body
304 as best shown in FIG. 31. Brake plate 302 includes
a top surface 314, bottom surface 316, first end 308, op-
posing end 310, and opposing lateral sides 312 extend-
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ing longitudinally between the ends. In one embodiment,
lateral sides 312 may be arranged in substantially parallel
relationship. A central aperture 306 is provided which
slidably receives brake rod 151i through the aperture as
shown in FIG. 13.

[0078] With continuing reference to FIGS. 12-13 and
16-17, brake plate 302 includes a plurality of set screws
167i which are threadly engaged through mating thread-
ed holesinthe brake plate. In one preferred embodiment,
eight set screws 167i are provided which are comprised
of four pairs of screws disposed near each corner of the
brake plate 302. It will be appreciated that any suitable
arrangement or number of set screws 167i may be used.
As showninthe figures, the tip portions 168i extend below
brake plate 302 as best shown in FIG. 30 to frictionally
engage upper surfaces of the rail to prevent or stop the
trolley 100i from longitudinal movement when the brake
sub-system 150 is in the arrest state similar to the ar-
rangement of set screws 167 shown in FIGS. 1-11.
[0079] In order to provide an H-shaped body 304, a
cutout 320A, 320B is provided at each end 308 and 310
respectively. The cutouts 320A, 320B slidably receive a
portion of first and second flanges 125Ai, 125Bi adjacent
each lateral side of first slot 170i (see, e.g. FIGS. 12-13),
thereby allowing the brake plate 302 to have a longer
longitudinal length for adding extra set screws 167i with-
outsacrificing structural strength for withstanding braking
forces. When the brake sub-system 150 transitions from
the free state to the arrest state as described herein, the
lateral portions of first and second flanges 125Ai, 125Bi
adjacent each lateral side of first slot 170i will move ver-
tically up/down within each cutouts 320A, 320B.

[0080] As used throughout, ranges are used as short-
hand for describing each and every value that is within
the range. Any value within the range can be selected
as the terminus of the range. In addition, all references
cited herein are hereby incorporated by referenced in
their entireties. In the event of a conflict in a definition in
the present disclosure and that of a cited reference, the
present disclosure controls.

[0081] While the invention has been described with re-
spect to specific examples including presently preferred
modes of carrying out the invention, those skilled in the
art will appreciate that there are numerous variations and
permutations of the above described systems and tech-
niques. It is to be understood that other embodiments
may be utilized and structural and functional modifica-
tions may be made without departing from the scope of
the present invention. Thus, the spirit and scope of the
invention should be construed broadly as set forth in the
appended claims.

Claims
1. Afall arrest trolley comprising:

a body, a brake sub-system, and a plurality of
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1"

wheels rotatably coupled to the body, wherein
bottoms of the plurality of wheels collectively de-
fine a rolling plane;

the brake sub-system comprising a brake rod,
a brake pad connected to the brake rod, a lan-
yard connector connected to the brake rod, and
a resilient element;

the brake rod slidably coupled to the body so
that the brake sub-system is alterable between:
(1) a free state in which the brake pad is spaced
a distance above the rolling plane; and (2) an
arrest state in which at least a portion of the
brake pad is located within the rolling plane;
the resilient element biasing the brake sub-sys-
tem into the free state.

The fall arrest trolley of claim 1 wherein the brake
sub-system is altered from the free state to the arrest
state upon a downward vertical force being applied
to the lanyard connector while vertical movement of
the fall arrest trolley is prohibited.

The fall arrest trolley of claim 2 further comprising a
lanyard coupled to the lanyard connector, the lan-
yard having a weight, and wherein the resilient ele-
ment has a spring force that is greater than the weight
of the lanyard.

The fall arrest trolley of claim 2 or 3 wherein the brake
rod extends along a brake axis, wherein the brake
axis is oriented substantially perpendicular to the roll-
ing plane.

The fall arresttrolley of claim any of claims 2-4 further
comprising one or more rollers connected to the
body, the one or more rollers located adjacentto and
below the rolling plane, each of the one or more roll-
ers rotatable about an axis of rotation that is oriented
substantially perpendicular to the rolling plane.

The fall arrest trolley of any of the preceding claims
wherein the brake sub-system comprises a first
flange connected to the brake rod, and the body com-
prises a first collar through which the brake rod ex-
tends, the first collar of the body located below the
first flange of the brake sub-system, the resilient el-
ement positioned between the first flange of the
brake sub-system and the first collar of the body to
urge the brake sub-system into the free state.

The fall arrest trolley of claim 6 wherein the resilient
element comprises a plurality of spring discs.

The fall arrest trolley of claim 6 or 7 wherein the brake
sub-system comprises a second flange connected
to the brake rod, and the body comprises a second
collar through which the brake rod extends, the sec-
ond collar of the body located below the second
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flange of the brake sub-system, and the second
flange of the brake sub-system located below the
first collar of the body.

The fall arrest trolley of any of the preceding claims
wherein the body comprises a primary plate oriented
substantially perpendicular to the rolling plane and
the brake pad comprises a brake plate oriented sub-
stantially parallel to the rolling plane, the primary
plate extending above and below the rolling plane.

The fall arrest trolley of any of the preceding claims
wherein the body comprises a first stop member lo-
cated at a first longitudinal end of the body and a
second stop member located at a second longitudi-
nal end of the body, and wherein the plurality of
wheels are located between the first and second stop
members.

The fall arrest trolley of any of the preceding claims
wherein the lanyard connector is connected to a bot-
tom end of the brake rod and a first flange is con-
nected to a top end of the brake rod, the resilient
element exerting an upward force on the first flange
to bias the brake sub-system into the free state.

A fall arrest system comprising:

arail extending along a longitudinal axis, the rail
comprising a floor and a longitudinal slot sepa-
rating the floor into a first longitudinal section
and a second longitudinal section; and

a fall arrest trolley according to any of the pre-
ceding claims,

wherein the brake pad is positioned above the
first and second longitudinal sections; and

(1) in the arrest state the brake pad friction-
ally engages the upper surfaces of the first
and second longitudinal sections of the rail
to prohibit rolling movement of the trolley
along the rail; and (2)in the free state the
brake pad is spaced a distance above the
upper surfaces of the first and second lon-
gitudinal sections of the rail to allow rolling
movement of the trolley along the rail.

The fall arrest system of claim 12 wherein the rail is
an enclosed rail comprising a roof, two opposing
sidewalls and the first and second longitudinal sec-
tions of the floor that define a cavity, the plurality of
wheels located within the cavity.

The fall arrest system of claim 12 or 13 wherein the
brake rod extends through the longitudinal slot.

A method of arresting a user from falling off an edge
of a work surface comprising:
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a) coupling a first end of a lanyard to a lanyard
connector of a fall arrest trolley, the fall arrest
trolley comprising a plurality of wheels in rolling
contact with an upper surface of a rail extending
along a longitudinal axis;

b) upon a user moving on the work surface, the
fall arrest trolley rolling along the upper surface
of the rail, the trolley comprising a brake sub-
system comprising a brake rod, a brake pad con-
nected to the brake rod and located above the
upper surface of the rail, the lanyard connector
connected to the brake rod, and a resilient ele-
ment, wherein the resilient element biases the
brake sub-system into a free state in which the
brake pad is spaced a distance above the upper
surface of the rail to allow the rolling of the trolley
along the rail while the user moves on the work
surface; and

c) upon the user moving off the edge of the work
surface, the user’s weight exerting a downward
vertical force on the lanyard connector that over-
comes a spring force of the resilient member
and alters the brake sub-system into an arrest
state in which the brake pad frictionally engages
the upper surface of the rail to prohibit further
rolling of the trolley along the rail.
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