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horizontal lifeline (14) secured at its ends to a building structure (12) and supported intermittently along its length by intermediate
supports (26, 126). Each support (26, 126) includes a horizontal bar (38, 138) for supporting the line (14). The system (10) further
includes a load attachment device (24, 124) having a pair of grooved rollers (54, 56; 154, 156) that rides on the lifeline. A load (18)
is supported from the bottom (68, 168) of a C-shaped member (62, 162) which has its top (64, 164) connected to the rollers (54, 56;
154, 156) thereby allowing the device (24, 124) to traverse the supports (26, 126). The bottom (68, 168) of the C-shaped member
also carries a rotatable paddle wheel (74, 174) which prevents the device (24, 124) from being removed from the line (14). The
paddle wheel (74, 174) rotates when a paddle (78, 178) is engaged by the support’s horizontal bar (38, 138) as the device traverses

the support (26, 126).
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Description

HORIZONTAL LIFELINE TRAVERSING DEVICE

Technical Field

The present invention is directed toward a safety apparatus and
more particularly toward a safety apparatus in the form of a load attachment
system such as commonly used as a horizontal lifeline. The invention includes a
load attachment traversing device that engages the lifeline for movement

therealong and which can traverse intermediate supports without detachment

from the line.

Backaround Art

Horizontal lifelines have been employed for many years to provide
fall protection for workers on elevated structures. In fact, such horizontal lifelines
are required and have been mandated by safety rules and regulations in many
jurisdictions. Such lifelines normally consist of a rope or cable suspended
between two structures such as the vertical beams of a building or the like which
may be 10, 20 or even 100 feet apart. A safety harness or safety belt is worn by
a worker and a lanyard connected to the harness or belt attaches to the
horizontal lifeline or cable. The end of the lanyard may include either a loop
which can freely move along the length of the lifeline or it may include a grooved
roller in the form of a pulley or the like that rolis along the line. This allows the
worker to move freely along the length of the lifeline to accomplish his intended
tasks. In the event that the worker losses his footing or otherwise falls, the
horizontal lifeline, through the lanyard and harness or safety belt will arrest the
fall and prevent the worker from suffering injury. The use of such a lifeline is
described, for example, in U.S. Patent Nos. 5,332,071, 5,458,214 and

5,598,900.
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In order to function properly, the horizontal lifeline must be
sufficiently taught so that the worker’s lanyard can easily move across the same
and so that the lifeline can function as a steadying rail for the worker, if
necessary. However, when the lifeline is sufficiently taught so that the same
assumes a linear or substantial linear configuration, the resistance force
magnitude required to effectively withstand the load impact of a falling worker
becomes theoretically exceedingly large. In the event of a fall, the construction
worker ordinarily generates many times his weight in the impact force exerted by
the lanyard against the cable or lifeline. Thus, the tension in the lifeline is critical
since this determines the amount of sag in a lifeline which, in turn, determines
the load amplification by which a vertical fall arrest force applied to the lifeline is
multiplied by. Therefore, it is important to know the amount of tension applied to
a lifeline. In fact, the amount of tension is frequently dictated by safety rules or
regulations in many jurisdictions.

A winch or similar type device is frequently used to tension a
horizontal lifeline when the same is in use. The lifeline is normally connected to
one anchoring point and then passes through the winch. The winch, in turn, is
connected through an anchoring line to the second anchor point. A winch-like
device for tightening a horizontal lifeline is described, for example in U.S. Patent
No. 5,957,432 issued to the present applicant, the subject matter of which is
Incorporated by reference herein.

On short runs of 10 or 20 feet or so, the horizontal lifeline is
normally supported only at the ends thereof. With substantially longer runs,
however, it frequently becomes necessary to provide intermediate supports to
prevent the line from sagging. This creates problems when a worker is
attempting to move along the length of the line as the intermediate supports will
prevent the loop or pulley at the end of his lanyard from passing. Thus, it would
become necessary for the worker to detach his lanyard, move the same to the
other side Of the intermediate support and then reattach it again. This obviously

creates a significant safety hazard.
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Devices have been available and proposed in the past which are
capable of traversing the intermediate supports. One such device, sold under
the name Transfastener by Hy-SafeTechnology, of Silver Lake, Wisconsin, is
produced by Latchways Ltd., of Wiltshire, England. Similar devices are shown,
for example, in U.S. Patent Nos. 1,122,024, 1,429,007; 4,265,179; 4,462,316
~and 4,470,354,

Each of these devices is comprised essentially of an upper portion
and a lower portion where one of them is essentially in the form of a rotatable
star wheel or the like and the other includes a track adapted to cooperate with
the ends of the star wheel. As the device moves along a line, the star wheel is
caused to rotate when it engages an intermediate support and the ends of the
star wheel roll or slide across a track on the second portion of the device. it is,
therefore, the interaction between the ends of the star wheel and the track on
the second member which must support the weight should a worker fall or in the
event that loads are being transported by the device. This can create excessive
wear and ultimately possible failure which could create a safety hazard. In
addition, because of the tolerances that are required in ensuring that the ends of
the star wheel properly meet with the second portion of the device, these

products can be expensive to produce and maintain.

Disclosure ot the lnvention

The present invention s designed to overcome the deficiencies of
the prior art discussed above.
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According to one aspect of the present invention there is provided in
a load attachment system including an elongated substantially horizontal line
secured at its ends to a structure and supported at least one intermediate point by
a support member secured to the structure and a load attachment traversing
device engaging the line for movement therealong, the device traversing the
support member without detachment from the line, the improvement comprising a
support member including a bar extending from the structure and providing
vertical support for the line; the load attachment traversing device including a
grooved roller engaging the upper surface of the line for rolling movement along
the length thereof, the load attachment traversing device further including an open
center and an upper arm supporting the roller, the device further having a
substantially vertical portion extending downwardly below the level of the line and
including a lower arm extending forwardly beneath the line; means carried by the
lower arm for securing a load to the device, and means carried by the device for
preventing the device from being removed from the line.

According fo a further aspect of the present invention there is
provided in a load attachment system including an elongated substantially
horizontal line secured at its ends to a structure and supported at least one
intermediate point by a support member secured to the structure and a load
attachment traversing device engaging the line for movement therealong, the
device traversing the support member without detachment from the line, the
improvement comprising the support member including a bar extending from the
structure and underlying the line so as to provide vertical support for the line, the
bar having a forward portion extending vertically and having an end located above
the height of the line; the load attachment traversing device including a grooved
roller engaging the upper surface of the line for rolling movement along the length
thereof; a substantially C-shaped member having an open center and an upper
arm secured to the roller, the C-shaped member further having a substantially
vertical portion extending downwardly below the level of the lower surface of the
line and including a lower arm extending forwardly beneath the line; means
carried by the lower arm for securing a load to the device, and means carried by
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the lower arm for preventing the device from vertical movement so that the same
cannot be removed from the line.

According to another aspect of the present invention there is
provided in a load attachment system including an elongated substantially
horizontal line secured at its ends to a structure and supported at ieast one
intermediate point by a support member secured to the structure and a load
attachment traversing device engaging the line for movement therealong, the
device traversing the suppoirt member without detachment from the line, the
improvement comprising the support member including a bar extending from the
structure to provide vertical support for the line, the bar including a retaining
means at a forward portion of the bar for preventing radial movement of the line;
the load attachment traversing device including a grooved roller engaging the
upper surface of the line for rolling movement along the length thereof; the load
attachment traversing device further including an open center and an upper arm
supporting the roller, the device further having a substantially vertical portion
extending downwardly below the level of the line and including a lower arm
extending forwardly beneath the line; means carried by the lower arm for securing
a load to the device, and means carried by the lower arm for preventing the device
from vertical movement so that the same cannot be removed from the line.

According to the invention, a load attachment system such as commonly
used as a horizontal lifeline safety system includes a substantially horizontal
lifeline secured at its ends to a building structure and supported intermittently
along its length by intermediate supports. Each support includes a horizontal bar
and a partial vertical bar. The system further includes a load attachment device
having a pair of grooved rollers that rides on the lifeline. A load is supported from
the bottom of a C-shaped member which has its top
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connected to the rollers thereby allowing the device to traverse the supports.
The bottom of the C-shaped member also carries a rotatable paddle wheel
which prevents the device from being removed from the line. The paddle wheel

rotates when a paddle is engaged by the support's horizontal bar as the device

traverses the support.

In a second embodiment of the invention, each of the intermediate
supports includes a pair of horizontal bars. A short length of a hollow metal
retaining tube Is secured to the free ends of the horizontal bars in alignment with
the horizontal lifeline which passes therethrough. The grooved wheels of the
load attachment device ride on the lifeline as in the first embodiment and ride on

the upper surface of the retaining tube.

Brief Description of the Drawings

For the purpose of illustrating the invention, there is shown in the
accompanying drawings one form which is presently preferred; it being
understood that the invention is not intended to be limited to the precise
arrangements and instrumentalities shown.

Figure 1 is a front elevational view showing the overall
arrangement of the load attachment system of the invention as installed on a
building or other structure;

Figure 2 is an enlarged view showing the details of the area
surrounded by the arrow 2 in Figure 1;

Figures 3, 4 and 5 are front elevational views, with sections cut
away for clarity, illustrating the sequence of the load transferring device
traversing an intermediate support member;

Figure 6 is a perspective view illustrating the details of the
Invention;

' Figure 7 is a perspective view of a second embodiment of the

iInvention;
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Figure 8 is & front elevational view of the second embodiment of

the invention:

Figure 9 Is a partial cross-sectional view take through the line 9-9

of Figure 8, and

Figure 10 is a front elevational view similar to Figure 8 but with

sections cut away for clarity.

Best Mode for Carrying Out the Invention

Referring now to the drawings in detail wherein like reference
numerals have been used throughout the various figures to designate like
elements, there is shown in Figure 1 a first embodiment of a load attachment
system including an elongated substantially horizontal lifeline designated
generally as 10. The system Is shown connected to a support structure such as
a building 12 or the like at each end of the lifeline 14. As is conventional in the
art, the lifeline 14 is tensioned utilizing a tensioning device such as shown at 16.
A workman 18 wearing a harness 20 is connected to a lanyard 22. The free end
of the lanyard 22 is connected to the load attachment traversing device 24 which
allows the worker 18 to freely move along the length of the lifeline 14.

The lifeline 14 may be a hundred or even several hundred feet
long. In order to prevent the same from sagging, one or more support members
26 is intermediately located between the ends of the lifeline. In the preferred
embodiment of the invention, the intermediate support members 26, as most
clearly shown in Figure 6, are comprised of a support plate 28 which is used to
secure the same to a structural support 12 of the building through the use of
bolts 30 or the like. Mounted to the front face of the plate 28 are a pair of
vertically extending tapered walls 32 and 34. The forward edges of the tapered
walls 32 and 34 are connected by a vertically extending planar wall 36.

Extending forwardly from the front face 36 is a substantially

horizontally oriented bar 38. The bar 38 underlies the line 14 and provides
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vertical support for the line. The forwardmost end of the bar 38 extends vertically
upwardly and terminates in an end 40 which preferably lies at a location just
above the height of the line 14.

During certain conditions and particularly when there may be
activity upstream or downstream along the line 14, it is possible that line 14
could bounce and dislodge itself from its seat on the horizontal bar 38. In order
to prevent this, the support member 26 of the invention is provided with a
swingable gate system shown generally at 42. The swingable gate system 42
includes a bar 44 extending forwardly of the front surface 36 in substantial
vertical alignment with the bar 38 but spaced a distance thereabove. Pivoted to
the forward end of the bar 44 are a pair of spaced apart plates 46 and 48. The
plates 46 and 48 are mounted so as to swing freely on the bar 44 and are
spaced apart from each other a distance which is slightly greater than the
thickness of the bar 38. As best seen in Figure 6, the plates 46 and 48 are just
long enough to extend past the upper end 40 of the bar 38 with the plate 46
being located on the outer part of the end 40 while the plate 48 is located
adjacent the inner side thereof.

Fixedly secured to the inside surface of the swinging plate 48 is an
additional horizontal bar 50. Bar 50 extends inwardly toward the front face 36 of
the support 26 but is spaced therefrom and is not secured to the face 36.
Rather, bar 50 swings freely with the plate 48. As a result of gravity, the plates
46 and 48 and the bar 50 are normally in their downward position as shown

most clearly in Figure 6. In this position, the bar 50 prevents upward movement

' of the line 14. This prevents the line 14 from being inadvertently dislodged from

the position shown in Figure 6 wherein it is supported on the bar 38.

The load attachment traversing device 24 of the present invention
is also most clearly shown in Figure 6. It is constructed as a truck or trolley type
device which is adapted to freely roll on the upper surface of the line 14. The '
device is comprised of a frame member 52 which supports a pair of spaced

apart grooved rollers 54 which are arranged in tandem. The grooved rollers 54
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and 56 are in the form of pulleys or the like and are freely rotatable about axes
58 and 60 carried by the frame member 52.

Extending forwardly from the frame member 52 is a substantially
C-shaped member 62 having an open center. The C-shaped member 62 has an
upper arm 64 which extends toward and is secured to the frame 52 which
carries the rollers 54 and 56. The C-shaped member also includes a
substantially vertical portion 66 which extends downwardly to a position below
the level of the lower surface of the line 14 and includes a lower arm 68 that
extends beneath the arm 14. The lower arm 68 is secured to a lower frame
member 70 which has an opening 72 formed at the bottom thereof which allows
a workman to attach his lanyard or other load to the same.

Within the lower frame member 70 and freely rotatable about the
lower arm 68 of the C-shaped member 62 is a paddle wheel 74. The paddle
wheel 74 includes a hub 76 and a plurality of radially spaced apart paddles such
as shown at 78. The outer edge of each paddle has a recess such as shown at
80 on paddie 78. The shape of the recess 80 is substantially complementary to
the cross-sectional shape of the lower half of the line 14.

As a result of the load attachment traversing device 24 and support
member 26 of the present invention, the traversing device 24 can easily ride
throughout the length of the line 14 while traversing each of the support
members 26. The manner in which this is done should be readily apparent from
Figures 3, 4, 5 and 6.

For illustration purposes, it should be presumed that the load
traversing device 24 is moving from left to right as shown in Figure 2. As it
approaches the support 26, the forward roller 54 and a forward portion of the
frame 52 begin to extend beneath the bar 44. At the same time, the bar 38
enters an opening between two of the paddles 78 in the upper forward portion of
the paddle wheel. As the traversing device 24 continues to move to the right, the
upper arm 64 will cause the swinging gate 42 to pivot to the right and upwardly

as shown in Figures 3 and 4. At the same time, the bar 38 will cause the paddle
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wheel 74 to rotate counterclockwise as shown in Figures 3 and 4. As each
paddle 78 moves into its vertical position such as shown in Figures 3 and 5, the
lower portion of the line 14 fits into the recess 80 at the outer edge 78. As the
traversing device 24 continues moving to the right, the paddle wheel continues
to rotate so that the bar 38 is now on the trailing side of the paddle wheel and
the gate 42 is substantially horizontal as shown in Figure 5. As the traversing
device continues on, the gate 42 will eventually fall back into the position shown
in Figure 6.

As should be readily apparent to those skilled in the art from
viewing Figures 3, 4, 5 and 6, the number and size of the paddles 78 on the
paddle wheel 74 are chosen so that the traversing device 24 can never be lifted
up off of the line 14. At least one and frequently two paddles of the paddie wheel
will always be in a position so as to interfere with the traversing device 24 from
being lifted off of the line. As should also be readily apparent, all of the weight
suspended from the lower frame member 70 is transtferred through the C-
shaped member 62 to the rollers 54 and 56. Thus, the paddle wheel 74 does not
carry any of the weight but is simply a means for preventing the traversing
device 24 from being lifted off of the line 14.

The second embodiment of the invention shown in Figures 7, 8, 9
and 10 is very similar to the first embodiment described above and functions in
essentially the same manner. For convenience, corresponding elements shown
in the second embodiment in Figures 7-10 are marked with the same numerals
as similar elements in the first embodiment but are preceded by the number 1.
Thus, for example, the intermediate support member 26 of the first embodiment
attached to the building structure 12 is illustrated in the second embodiment as
the intermediate support member 126 attached to the building structure 112.

In the second embodiment of the invention, both the intermediate
support members 126 and the load attachment traversing device 124 differ from
the ihtermediate support members 26 and load attachment traversing device 24

of the first embodiment. However, and as shouid be readily apparent, it is not
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necessary that the intermzdiate support member 26 be used only with the load
attachment traversing device 24 and that the intermediate support members 126
be used only with the load attachment traversing device 124. Rather, the load

5 attachment traversing device 124 of the second embodiment can be used with

the intermediate support member 26 of the first embodiment.

In lieu of the swingable gate system 42 of the first embodiment
which is utilized to prevent the line 14 from accidentally dislodging itself from the
horizontal support member, the second embodiment of the invention includes a

10 retaining member in the form of an elongated tube 142 which aliows the
horizontal lifeline 114 to pass therethrough. The tube includes tapered ends
such as shown at 144a and 144b and is supported on the mounting member
128 by a pair of substantially horizontally oriented bars 138a and 138b. The

lower part of the tube 142 is preferably welded or otherwise secured to the

15 forward upper surfaces of the bars 138a and 138b.

The tube 142 is of relatively small diameter, just slightly larger than

the diameter of the line 114. Thus, either of the load attachment traversing
devices 124 or 24 can easily ride over the top thereof in the same manner as the
same rides on the line 114. The tapered ends 144a and 144b of the tube 142

20  provide for a smooth transition of the load attachment traversing device 124 over

the intermediate support member 126.

As with the first embodiment of the invention, the paddle wheel 174
carried by the lower arm 168 of the load attachment traversing device 124 allows
the device to pass the intermediate support member 126 by allowing the

25 horizontal bars 138a and 138b to enter the spaces between the individual
paddles 178 of the paddle wheel 174 while still preventing the load attachment

traversing device 124 from being removed from the line 114.

Although the intermediate support member 126 of the second

embodiment utilizes a tube 142 to retain the line 114, it should be readily

30 apparent that a single ring or a pair of rings could be used in lieu of the tube.
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Furthermore, neither the rings nor the tube necessarily must pass totally around
the circumference of the line 114. All that is required is that it pass sufficiently
around the circumference so as to substantially retain the line in place and to
prevent it from being dislodged.

The load attachment traversing device 124 of the second
embodiment closely resembles both in function and in structure the load
attachment traversing device 24 of the first embodiment. However, rather than
including a separate C-shaped member 62 having an open center and having
upper and lower arms to which the various components are attached, the load
attachment traversing device 124 is formed more of a single solid member.
However, it continues to have essentially the same structural parts including a
substantially C-shaped member 162 having an upper arm 164 which extends
toward and is formed as part of the frame 152 which carries rollers 154 and 156.
The C-shaped member 162 also includes a substantially vertical portion 166
which extends downwardly to a position below the level of the lower surface of
the line 114 and includes a lower arm 168 carrying an axle 169 supporting the
paddle wheel 174. Also secured to the lower arm 168 Is a lower frame member
170 having an opening 172 formed therein which allows a workman to attach his
lanyard or other load to the same.

As in the first embodiment, the outer edge of each of the paddies
178 of the paddie wheel 174 includes a recess therein such as shown at 180. In
the second embodiment, however, the recess is larger and substantially

rectangular in cross section and the paddle wheels themselves are longer and

'wider. As a result, the free ends of the paddle wheels extend on either side of

the rollers 154 and 156 as shown most clearly in Figures 9 and 10 to provide a
more positive securement of the traversing device 124 to the line 114.

Although the system of the present invention has been described
with particular reference to a horizontal lifeline and the ability to prevent injury to
a workman Who may accidentally fall, it should be readily apparent that the

system has a variety of other uses. By way of example and not limitation, it could
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be used to transport substantially any load along the length of a line which may
have intermediate support members.
The present invention may be embodied in other specific forms
5  without departing from the spirit or essential attributes thereof and accordingly,
reference should be made to the appended claims rather than to the foregoing

specification as indicating the scope of the invention.
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CLAIMS:

1. In a load attachment system including an elongated substantially
horizontal line secured at its ends to a structure and supported at least one
intermediate point by a support member secured to said structure and a load
attachment traversing device engaging said line for movement therealong, said
device traversing said support member without detachment from said line, the
improvement comprising:

said support member including a bar extending from said structure and
providing vertical support for the line;

said load attachment traversing device including a grooved roller engaging
the upper surface of said line for rolling movement along the length thereof;

said load attachment traversing device further including an open center and
an upper arm supporting said roller, said device further having a substantially
vertical portion extending downwardly below the level of said line and including a
lower arm extending forwardly beneath said line;

means carried by said lower arm for securing a load to said device, and

means carried by said device for preventing said device from being

removed from said line.

2. The load attachment system of Claim 1 wherein said means for
preventing includes a rotatable member in the form of a paddle wheel having a
plurality of radially spaced apart paddles, said paddles being adapted to rotate
when engaged by said bar as said device traverses said support member.

3. The load attachment system of Claim 1 wherein said support member
further includes means for preventing upward movement of said line.

4. The load attachment system of Claim 1 wherein said device includes a
pair of spaced apart grooved rollers arranged in tandem.
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5. The load attachment system of Claim 2 wherein said paddle wheel is

located beneath paid roller.

6. The load attachment system of Claim 5 wherein each of said paddies
has an outer edge with a recess therein, the shape of said recess being
substantially complementary to the cross-sectional shape of said line.

7. In a load attachment system including an elongated substantially
horizontal line secured at its ends to a structure and supported at least one
intermediate point by a support member secured to said structure and a load
attachment traversing device engaging said line for movement therealong, said
device traversing said support member without detachment from said line, the
improvement comprising:

said support member including a bar extending from said structure and
underlying said line so as to provide vertical support for the line, said bar having a
forward portion extending vertically and having an end located above the height of
said line;

said load attachment traversing device including a grooved roller engaging
the upper surface of said line for rolling movement along the length thereof;

a substantially C-shaped member having an open center and an upper arm
secured to said roller, said C-shaped member further having a substantially
vertical portion extending downwardly below the level of the lower surface of said
line and including a lower arm extending forwardly beneath said line;

means carried by said lower arm for securing a load to said device, and

means carried by said lower érm for preventing said device from vertical
movement so that the same cannot be removed from said line.

8. The load attachment system of Claim 7 wherein said means for
preventing comprises a rotatable member in the form of a paddle wheel having a
plurality of radially spaced apart paddles, said paddies being adapted to rotate
when engaged by said bar as said device traverses said support member.
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9. The load attachment system of Claim 7 wherein said support member

further includes means for preventing upward movement of said line.

10. The load attachment system of Claim 7 wherein said support member
further includes swinging gate means overlying said end of said forward portion of
said bar and terminating adjacent said end.

11. The load attachment system of Claim 10 wherein said upper arm of
said C-shaped member engages said gate means to open the same as said

device traverses said support means.

12. The load attachment system of Claim 11 wherein said support means
further includes means for preventing upward movement of said line.

13. The load attachment system of Claim 12 wherein said means for
preventing upward movement of said line is carried by and movable with said gate

means.

14. The load attachment system of Claim 7 wherein said device includes a
pair of spaced apart grooved rollers arranged Iin tandem.

15. The load attachment system of Claim 14 wherein said means for
preventing comprises a rotatable member in the form of a paddie wheel having a
plurality of radially spaced apart paddles, said paddies being adapted to rotate
when engaged by said bar as said device traverses said support member, said
paddle wheel being located beneath and between said rollers.

16. The load attachment system of Claim 15 wherein each of said paddies
has an outer edge with a recess therein, the shape of said recess being
substantially complementary to the cross-sectional shape of said line.
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17. In a load attachment system including an elongated substantially
horizontal line secured at its ends to a structure and supported at least one
intermediate point by a support member secured to said structure and a load
attachment traversing device engaging said line for movement therealong, said
device traversing said support member without detachment from said line, the
improvement comprising.

said suppoirt member including a bar extending from said structure to
provide vertical support for the line, said bar including a retaining means at a
forward portion of the bar for preventing radial movement of said line;

said load attachment traversing device including a grooved roller engaging
the upper surface of said line for rolling movement along the length thereof;

said load attachment traversing device further including an open center and
an upper arm supporting said roller, said device further having a substantially
vertical portion extending downwardly below the level of said line and including a
lower arm extending forwardly beneath said line;

means carried by said lower arm for securing a load to said device, and

means carried by said lower arm for preventing said device from vertical

movement so that the same cannot be removed from said line.

18. The load attachment system of Claim 17 wherein said means for
preventing comprises a rotatable member in the form of a paddie wheel having a
plurality of radially spaced apart paddles, said paddies being adapted to rotate
when engaged by said bar as said device traverses said support member.

19. The load attachment system of Claim 17 wherein said retaining means
iIncludes an opening through which said line extends.

20. The load attachment system of Claim 19 wherein said retaining means
includes an upper surface and said grooved roller engages the upper surface of
said retaining means for rolling movement along the same.
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21. The load attachment system of Claim 20 wherein said retaining means
includes a tube through which said line extends and wherein said grooved roller
engages the upper surface of said tube for rolling movement along the tube.

22. The load attachment system of Claim 17 wherein said device includes a
pair of spaced apart grooved rollers arranged in tandem.

23. The load attachment system of Claim 22 wherein said means for
preventing comprises a rotatable member in the form of a paddle wheel having a
plurality of radially spaced apart paddles, said paddies being adapted to rotate
when engaged by said bar as said device traverses said support member, said
paddle wheel being located beneath and between said rollers.

24. The load attachment system of Claim 23 wherein each of said
paddles has an outer edge with a recess therein, the shape of said recess being
substantially complementary to the cross-sectional shape of said line.



CA 02394593 2002-06-14
WO 01/44034 | PCT/US00/33978

/5

24

62 5 m‘“ 0 12
= hm il

SUBSTITUTE SHEET (RULE 26)



| CA 02394593 2002-06-14
WO 01/44034 ' PCT/US00/33978

215

B OO

SO SS L VNI VNV Y S S o A S eSS A

b S p— Sl . Sy T, W D . T S A S et S

| N —
‘o\:_.‘_f/
|4 Lﬁ:@.&\‘?ym S8

&&\\\ |

o6

7

AN \r.
/8¢
7
6 J \\

78

SUBSTITUTE SHEET (RULE 26)



WO 01/44034 PCT/US00/33978

SUBSTITUTE SHEET (RULE 26)



CA 02394593 2002-06-14 |
WO 01/44034 PCT/US00/33978

SUBSTITUTE SHEET (RULE 26)



CA 02394593 2002-06-14
WO 01/44034 PCT/US00/33978

5/5

168

””"’””

SUBSTITUTE SHEET (RULE 26)






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - abstract drawing

