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(7) ABSTRACT

A shock absorbing lanyard is a one-piece webbing. The
shock absorbing lanyard has a tubular-shaped high strength
outer sheath and a high elongation member inside of the
outer sheath. The outer sheath and the high elongation
member are secured together at spaced apart connection
locations and the high elongation member is generally not
secured to the outer sheath between the connection loca-
tions. Heat treatment shrinks the length of the high elonga-
tion member. The outer sheath does not substantially shrink
from the heat treatment relative to the high elongation
member and gathers together in an accordion-like arrange-
ment. A tensile load applied to the lanyard stretches the high
elongation member and unfolds the gathered outer sheath.
The high strength outer sheath supports the tensile load
when completely unfolded while the high elongation mem-
ber absorbs energy as it stretches or elongates.




Patent Application Publication Sep. 1,2005 Sheet 1 of 2 US 2005/0189169 A1

T
2 ~J
Ea
T
© NN 2

b

. > A

& g

. 1

18y

AN

10y




Patent Application Publication Sep. 1,2005 Sheet 2 of 2 US 2005/0189169 A1

3¢

FLr6. 5

<> : : asn
‘@:ﬂf EEARARRREANANARARRRARARAREESRRREENRRRERERNSRAREERERRRUSE
24

20y
26 4 21
<<
s
z¢6

S
egment A

e

3 2
R
s

Seg

<>



US 2005/0189169 A1l

SHOCK ABSORBING LANYARDS

BACKGROUND OF THE INVENTION

[0001] The present invention generally pertains to lan-
yards and shock absorbing lanyards. More specifically, the
present invention pertains to shock absorbing lanyards hav-
ing a shock absorbing member and a load bearing web. The
relative lengths of the shock absorbing member and the load
bearing web are automatically adjusted. Also, the shock
absorbing member and the load bearing web may be woven
together. The present invention further pertains to methods
of making shock absorbing lanyards. The present invention
provides improved lanyards which can elongate, absorb
energy and support a load.

[0002] People who are at elevated positions above a floor
or other relatively lower surface can be at risk of falling and
injury. For example, workers and other personnel who have
occupations which require them to be at elevated positions,
such as on scaffolding, can be at risk of falling and injury.
Safety harnesses can be worn to stop a person’s fall and
prevent or reduce injury.

[0003] Safety harnesses typically have a harness portion
worn by the user and a tether or lanyard extending from the
harness portion. The lanyard connects the harness portion to
a secure structure. If the person falls from the elevated
position, the safety harness stops the person’s fall when the
lanyard is straightened. The person’s fall is stopped rather
abruptly and the person is subjected to the shock force of the
abrupt stop.

[0004] Accordingly, needs exist to improve lanyards
which reduce the shock experienced by the users of safety
harnesses when a fall is stopped.

[0005] Lanyards which attempt to absorb the shock of a
person’s fall are known. However, needs exist for improved
lanyards which reduce the shock of stopping a person’s fall.
Current lanyards have been made from two separate web-
bings assembled together. One webbing is a narrow, flat
webbing woven of partially oriented yarn (POY webbing)
and the other webbing is a relatively higher strength tubular-
shaped webbing. After manufacture of the two webbings, the
POY webbing is inserted into one end of the tubular-shaped
webbing and pulled through the tubular-shaped webbing. A
hook or other device inserted into the opposite end of the
tubular-shaped webbing can be used to pull the POY web-
bing through the tubular-shaped webbing. The POY web-
bing is pulled through the tubular-shaped webbing so that
the POY webbing extends inside of the tubular-shaped
webbing from one end to the opposite end. The relative
lengths of the POY webbing and the tubular-shaped webbing
must be adjusted. While holding the POY webbing in place,
one end of the tubular-shaped webbing is moved closer to
the opposite end to place the tubular-shaped webbing in an
accordion-like position over the POY webbing. The relative
length adjustment of the webbings is performed manually
and is a significant disadvantage of existing lanyards. After
the manual adjustment of the relative webbing lengths, the
POY webbing is essentially in a straight, linear orientation
inside of the accordion-shaped orientation of the tubular-
shaped webbing. The two webbings are then attached to
each other by sewing at the ends. Any excess POY webbing
extending out of the ends of the tubular-shaped webbing is
cut off and discarded.
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[0006] Those existing lanyards exhibit disadvantages and
can be improved. For example, the lanyards are made from
two separate webbings which must be assembled together.
Manufacture of the lanyards requires costly and tedious
assembly processes, such as inserting the POY webbing
through the tubular-shaped webbing. Also, after the insertion
process, an additional process is required to place the
tubular-shaped webbing in the accordion position while
maintaining the POY webbing in a straight position, i.c.,
adjust the relative webbing lengths. Furthermore, a manual
process is used to adjust the relative webbing lengths. Then,
another process must attached the two separate webbings
together while maintaining the POY webbing in the straight
position and the tubular-shaped webbing in the accordion-
shaped position. The relative lengths of the POY webbing
and the tubular-shaped webbing is critical for proper func-
tioning of the lanyard. The manufacturing process is com-
plicated by proper control and manual setting of the critical
relative lengths of the two webbings.

[0007] Existing lanyards which purport to reduce shock
can be found in U.S. Pat. Nos. 5,113,981, 6,085,802; 6,390,
234; and 6,533,066 and WIPO Publication No. WO/01/
026738.

[0008] For the reasons mentioned above and for other
reasons, lanyards and shock absorbing lanyards can be
improved. For example, one improvement would be to
provide a shock absorbing lanyard which has a shock
absorbing member and a load bearing web in which the
relative lengths of the webs are automatically adjusted.
Furthermore, methods of making lanyards can also be
improved. One improved method of making a lanyard, for
example, would be to adjust the relative lengths of a shock
absorbing member and a load bearing web by shrinking the
length of the shock absorbing member.

SUMMARY OF THE INVENTION

[0009] New lanyards are provided by the present inven-
tion. The present invention particularly provides new shock
absorbing lanyards. The present invention also provides new
methods of making lanyards. One shock absorbing lanyard
iS a woven one-piece webbing and has a woven tubular-
shaped high strength outer sheath and a high elongation
member (for example, POY yarns) woven inside of the outer
sheath. The outer sheath and the high elongation member are
secured together at spaced apart connection locations and
the high elongation member is generally not secured to the
outer sheath between the connection locations. Heat treat-
ment shrinks the length of the high elongation member. The
outer sheath does not substantially shrink from the heat
treatment relative to the high elongation member, and gath-
ers together in an accordion-like arrangement. A tensile load
applied to the lanyard stretches the high elongation member
and unfolds the gathered high strength outer sheath. The
high strength outer sheath supports the tensile load when
completely unfolded while the high elongation member
absorbs energy as it stretches. The new lanyards can be used
to stop a person’s fall and reduce a shock force felt by the
user when the fall is stopped.

[0010] One lanyard according to the present invention has
a load-supporting outer sheath, and heat shrunken elonga-
tion member extending along an inside of the outer sheath.
First and second spaced apart connection locations are
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provided in which the elongation member is secured to the
load-supporting outer sheath. The elongation member has an
un-stretched, heat shrunken length between the first and
second connection locations substantially shorter than a
length of the outer load-supporting sheath between the first
and second connection locations.

[0011] The lanyard may also have a binder yarn that
secures the elongation member to the load-supporting outer
sheath.

[0012] The elongation member may be made from elon-
gation yarns (such as POY yarns) and can be secured to the
woven outer sheath by the elongation yarns and yarns of the
outer sheath being interlaced together. A binder yarn may be
interlaced with the elongation yarns and the yarns of the
outer sheath.

[0013] Stitching may be used to secure the elongation
member to the outer sheath.

[0014] At least one of the elongation member and the
load-supporting outer sheath maybe selected from the group
consisting of woven materials, braided materials, knitted
materials, non-woven materials, and combinations thercof.

[0015] The lanyard may have a portion which has the
elongation member extending from inside of the outer
sheath to an exterior surface of the outer sheath.

[0016] Another lanyard according to the present invention
has a tubular-shaped webbing, and heat-shrunk elongation
yarns inside of the tubular-shaped webbing. The lanyard also
has first and second spaced apart binder portions in which
the heat-shrunk elongation yarns are secured to the tubular-
shaped webbing. An expansion portion is provided between
the first and second binder portions in which the heat-
shrunken elongation yarns are extensible relative to the
tubular-shaped webbing and the tubular-shaped webbing is
in a gathered position.

[0017] The lanyard may also have a binder yarn, wherein
the heat-shrunken elongation yarns are secured to the tubu-
lar-shaped webbing by the binder yarn.

[0018] The heat-shrunk elongation yarns may be secured
to the tubular-shaped webbing by the heat-shrunk elongation
yarns and yarns of the tubular-shaped webbing being inter-
laced together. Also, the lanyard may have a binder yarn
interlaced with the heat-shrunk elongation yarns and the
yarns of the tubular-shaped webbing.

[0019] The heat-shrunk elongation yarns may be secured
to the tubular-shaped webbing by stitching.

[0020] At least one of the heat-shrunk elongation yarns
and the tubular-shaped webbing is selected from the group
consisting of woven materials, braided materials, knitted
materials, non-woven materials, and combinations thercof.

[0021] The lanyard may have another binder portion in
which the heat-shrunk elongation yarns are secured to the
tubular-shaped webbing with a different structure than the
first and second binder portions.

[0022] The lanyard may also have a hardware attachment
portion having the heat-shrunk elongation yarns extending
from inside of the tubular-shaped webbing to an outside of
the tubular-shaped webbing.
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[0023] One method of making a lanyard according to the
present invention includes forming an outer sheath and
elongation yarns within the outer sheath; securing the elon-
gation yarns to the outer sheath at connection locations; and
reducing a length of the elongation yarns between a pair of
the connection locations.

[0024] The reducing step of the lanyard making method
may include heat treating at least the elongation yarns.

[0025] The securing step of the lanyard making method
may include interweaving a binder yarn with the elongation
yarns and yarns of the outer sheath.

[0026] In the method of making a lanyard, the securing
step may include interweaving the elongation yarns and
yarns of the outer sheath. The securing step may further
include interweaving a binder yarn with the elongation yarns
and the yarns of the outer sheath.

[0027] The securing step of the method may include
sewing the elongation yarns and the yarns of the outer sheath
together.

[0028] In the method of making a lanyard, the reducing
step may not substantially reduce a length of the outer sheath
between the pair of connection locations.

[0029] One advantage of the present invention is to pro-
vide improved lanyards, such as improved shock absorbing
lanyards.

[0030] An advantage of the present invention is to auto-
matically adjust the relative lengths of a high elongation
member and a load bearing member of a shock absorbing
lanyard.

[0031] Another advantage of the present invention is to
form a shock absorbing lanyard by shrinking the length of a
shock absorbing member relative to a load bearing web.

[0032] Another advantage of the present invention is to
provide improved shock absorbing lanyards which have a
shock absorbing member and a load bearing web woven
together.

[0033] Yet another advantage of the present invention is to
provide lanyards which can stop a person’s fall while
reducing the shock force to the person.

[0034] Further advantages of the present invention are to
improve manufacturing of lanyards and reduce costs of
lanyards.

[0035] An even further advantage of the present invention
is to control the relative lengths of a shock absorbing
member and a load bearing web during manufacture of
shock absorbing lanyards.

[0036] Additional features and advantages of the present
invention are described in, and will be apparent from, the
following Detailed Description of the Invention and the
figures. The features and advantages may be desired, but, are
not necessarily required to practice the present invention.

BRIEF DESCRIPTION OF THE FIGURES

[0037] FIG. 1 is a schematic view of a shock absorbing
lanyard according to the principles of the present invention.

[0038] FIG. 2 shows the shock absorbing lanyard of FIG.
1 during manufacture.
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[0039] FIG. 3 shows a weaving pattern of the shock
absorbing lanyard of FIG. 1.

[0040] FIG. 4 shows another weaving pattern of the shock
absorbing lanyard.

[0041] FIG. 5 schematically shows another shock absorb-
ing lanyard according to the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0042] The present invention provides new lanyards. The
present invention particularly provides new shock absorbing
lanyards which can stop a person or object from falling and
reduce shock to the person or object. One new shock
absorbing lanyard according to the present invention has a
shock absorbing member or web woven with a load bearing
web. The present invention, however, can be practiced in
many different embodiments.

[0043] An example of the present invention is shown in
FIG. 1 which shows a shock absorbing lanyard 10. The
shock absorbing lanyard 10 is a woven webbing having high
elongation yarns 12 (see FIG. 2) inside of a woven outer
sheath or shell 14 of high strength yarn. The high elongation
yarns 12 are highly extensible and significantly stretch when
placed under a suitable tensile load. The high elongation
yarns 12 can have any desired configuration, such as woven
together or non-woven, for example. The high elongation
yarns 12 are one example of shock absorbing members of
the lanyard 10. The high strength outer sheath 14 is woven
in a tubular shape with the high elongation yarns 12 extend-
ing through the inside of the outer sheath 14. The high
strength outer sheath 14 supports a load applied to the
lanyard 10 after the high elongation yarns 12 elongate and
under the load. The shock absorbing lanyard 10 is formed
with the simultaneous weaving of the high elongation yarns
12 with the high strength yarns of the outer sheath 14. Thus,
the shock absorbing lanyard 10 is woven as a one-piece
webbing. The high elongation yarns 12 and the high strength
outer sheath 14 can each be made from materials having any
desired structure, for example, woven materials, braided
materials, knitted materials, non-woven materials, and com-
binations thereof.

[0044] The high elongation yarns 12 can be loose inside of
the outer sheath 14 except for connection locations 16. The
high elongation yarns 12 and the yarns of the outer sheath 14
are connected and secured together at the connection loca-
tions 16. For example, the high elongation yarns 12 and the
yarns of the outer sheath 14 can be integrally woven or
interlaced together. The interlaced weaving of the high
elongation yarns 12 and the yarns of the outer sheath 14
secures the two types of yarns together during weaving of
the shock absorbing lanyard 10. Preferably, the high elon-
gation yarns 12 are secured to the outer sheath 14 such that
the high elongation yarns 12 and the outer sheath 14 cannot
be separated at the connection locations 16 during normal
use. Another example of the structure of the connection
locations 16 is to secure the high elongation yarns 12 to the
outer sheath 14 by stitching the yarns 12 and the outer sheath
14 together.

[0045] FIG. 1 shows the shock absorbing lanyard 10 in a
finished form in which the outer sheath 14 is in an accor-
dion-like configuration. The high elongation yarns 12 inside
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of the outer sheath 14 are substantially loose, except for the
connection locations 16, and have a generally linear con-
figuration rather than the accordion-like configuration of the
outer sheath 14. The accordion-like configuration of the
outer sheath 14 is automatically formed by a heat treating
process after the woven lanyard webbing comes off of the
loom.

[0046] FIG. 2 shows the shock absorbing lanyard 10
during manufacture as a woven webbing 18 prior to heat
treatment. The woven webbing 18 from the loom has the
high elongation yarns 12 inside of the outer sheath 14. The
high elongation yarns 12 are interlaced with the yarns of the
outer sheath 14 at connection locations 16. The woven
webbing 18 is subjected to a heat treatment process to form
the shock absorbing lanyard 10. The high elongation yarns
12 are made of one or more materials that shrink in length
during heat treatment. The yarns of the outer sheath 14 are
made of one or more materials which do not shrink in length
or shrink substantially less than the high elongation yarns
12. Because the high elongation yarns 12 and the outer
sheath 14 are connected together at the connection locations
16 and the length of the high elongation yarns 12 reduces
significantly relative to the length of the yarns of the outer
sheath 14, the shrinking high elongation yarns 12 draws the
connection locations 16 closer together. The length of the
yarns of the outer sheath 14 are not significantly reduced
relative to the length of the high elongation yarns 12. The
length of the outer sheath 14 is forced to occupy a shorter
distance due to the reduced-length high elongation yarns 12
and thus, the outer sheath 14 gathers together or bunches up.
In this manner, the outer sheath 14 automatically forms an
accordion-like configuration after heat treatment of the
woven webbing 18.

[0047] Important properties of the shock absorbing mem-
ber (e.g., the high elongation yarns 12) include high elon-
gation, high shrinkage, and high shrink-force (the force
produced during the shrinkage) to “accordion” the outer
sheath. The shock absorbing member 12 should have suffi-
cient high elongation under load to absorb the load energy.
The shrink-force should be sufficiently strong to make the
outer sheath gather up. The shrinkage should be sufficiently
high to achieve the correct relative lengths between the
shock absorbing member 12 and the outer sheath 14.

[0048] The relative lengths of the high elongation yarns 12
and the outer sheath 14 in the finished lanyard 10 are
important. During use of the shock absorbing lanyard 10, the
finished relative lengths provide for proper elongation of the
lanyard 10 (stretching of the high elongation yarns 12 and
unfolding of the outer sheath 14) to stop a person’s fall and
reduce the shock force otherwise felt by the person. The
relative lengths of the high elongation yarns 12 and the outer
sheath 14 are easily, conveniently and accurately controlled
because the high elongation yarns 12 and the outer sheath
are woven together, i.e., as a one-piece woven webbing.
Also, the heat treating process of the present invention
provides easy, convenient and accurate control of the rela-
tive lengths by shrinking the high elongation yarns 12
relative to the outer sheath 14, preferably after the high
elongation yarns 12 and the outer sheath are secured
together. In this manner, the relative lengths of the high
elongation yarns 12 and the outer sheath 14 are automati-
cally adjusted. The relative lengths do not have to be
adjusted prior to assembly of the high elongation yarns to the
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outer sheath. Prior lanyards had the relative lengths adjusted
or set prior to assembly of the POY yarns to the outer
tubular-shaped webbing.

[0049] Various heat treating processes can be used for the
present invention. For example, a continuous oven can be
used in an in-line, continuous heating process. The lanyard
webbing can be continuously woven and fed into the con-
tinuous oven for heat treatment. After exiting the continuous
oven, the continuous lanyard webbing can be cut to a desired
length to provide an individual lanyard. Another example of
heat treatment is a batch process in which individual lan-
yards are heat treated.

[0050] The high elongation yarns 12 have an elongation
property which allows the yarns 12 to be significantly
stretched under tension. The high elongation yarns 12 have
the elongation property even after the heat treatment pro-
cess. When the shock absorbing lanyard 12 is placed under
tensile load, the high elongation yarns 12 stretch under
tension and absorb the force or energy applied to the lanyard
10. Accordingly, the high elongation yarns 12 are a shock
absorbing member that provides the shock absorbing feature
of the present invention. Partially oriented yarns (POY
yarns) made of polymer materials is an example of suitable
yarns for the high elongation yarns 12 of the present
invention. Other suitable materials can be used for the high
elongation yarns 12 in which the materials have high elon-
gation properties and can shrink in length, such as during
heat treatment. Also, other high elongation members can be
used as the shock absorbing member.

[0051] The outer sheath 14 can be woven as a flattened,
tubular-shaped webbing. The flattened, tubular-shape of the
outer sheath 14 provides top and bottom outer sheath layers
with the high elongation yarns 12 between the top and
bottom outer sheath layers, i.e. the high elongation yarns 12
are inside of the outer sheath. The outer sheath 14 can, of
course, have other configurations. The outer sheath 14 is
made from relatively higher strength yarns. For example,
high strength yarns which form an outer sheath 14 having at
least 5,000 lbs tensile strength can be used for the outer
sheath 14. Other suitable materials can be used for the yarns
of the outer sheath 14 to provide a desired load strength to
the lanyard 10.

[0052] FIG. 3 shows one weaving pattern 20 of the shock
absorbing lanyard 10. The weaving pattern 20 of the shock
absorbing lanyard 10 has ground yarns 22, 24, 26 which
form the outer sheath 14. A high elongation member 28, such
as POY yarns, extends along the inside of the outer sheath
between the upper ground yarns 22, 24, 26 and the lower
ground yarns 22, 24, 26. The weaving pattern 20 also has
binder yarns 30, 32. Other yarns or components could be
included in a lanyard having the weaving pattern 20.

[0053] As shown in FIG. 3, the shock absorbing lanyard
10 has two main types of segments, segments A and B.
Segment B forms an expansion portion of the shock absorb-
ing lanyard 10 which expands during use of the lanyard 10.
Segment B has a tubular weave outer sheath. The high
elongation member 28 (which can be POY material) is
inside of the tubular outer sheath and is allowed to shrink
freely during heat treatment. The outer sheath or tubular
weave may be woven in any manor that results in a tubular
woven web having the high elongation member 28 posi-
tioned between the upper and lower outer sheath webbing
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portions. The weave type, warp density, warp material size
and type, weft density, weft material size and type, and the
high elongation member material size and type can be
selected or varied as desired. The example of FIG. 3 shows
segment B of the shock absorbing lanyard 10 having the
binder yarn 30 woven or interlaced with the upper ground
yarns 22, 24, 26 and the binder yarn 32 woven or interlaced
with the lower ground yarns 22, 24, 26. In segment B of the
shock absorbing lanyard 10, the high elongation member 28
is generally loose within the outer sheath and not attached to
the yarns 22, 24, 26 of the outer sheath. The high elongation
member 28 is woven as stuffer or core material within the
tubular weaving of the ground yarns 22, 24, 26. The binder
yarns 30, 32 may also be woven as stuffer or core material
inside of the tubular woven web with the high elongation
member 28.

[0054] Segment A forms a binding portion of the shock
absorbing lanyard 10. Segment A of the shock absorbing
lanyard 10 is the portion of the lanyard in which the high
elongation member 28 is connected and secured to the outer
sheath. The example of FIG. 3 shows binder yarns 30, 32
integrally woven with the upper and lower ground yarns 22,
24, 26 and the high elongation member 28. Accordingly, the
binder yarns 30, 32 secure the high elongation member 28
to the outer sheath. Other examples of weaving suitable for
segment A provides the upper ground yarns interlacing with
the lower ground yarns with or without the binder yarns. The
segments A, A of FIG. 3 are the connection locations 16 of
FIGS. 1 and 2.

[0055] When a shock absorbing lanyard 10 having the
weaving pattern 20 is subjected to heat treatment, the high
elongation member 28 shrinks in length and the opposite
segments A, A move closer together because the high
elongation member 28 is secured to the outer sheath. The
segment B reduces in length between the opposite segments
A, A. The ground yarns 22, 24, 26 of the outer sheath do not
shrink, and in segment B the outer sheath gathers together to
form the accordion-like configuration. Materials for the
outer sheath yarns 22, 24, 26 could be used which shrink
during heat treatment. However, the outer sheath should
shrink substantially less than the high elongation member 28
to maintain a desired length differential between the high
elongation member 28 and the outer sheath.

[0056] FIG. 4 shows another weaving pattern 34 of the
shock absorbing lanyard 10. FIG. 4 shows one configuration
in which the ground yarns 22, 24, 26 are woven as a tubular
webbing, the binder yarn 30 is woven as a binder, and the
high elongation member 28 is woven from the upper ground
yarns 22, 24, 26 to the lower ground yarns 22, 24, 26. The
segments A and B of FIG. 4 are the same as segments A and
B, respectively, of FIG. 3. Segment C anchors and secures
the high elongation member 28 to the outer sheath and is
another example of a binder portion and connection location
16. Segment C provides the high elongation member 28,
such as POY yarns, to be integrally woven or interlaced with
the outer sheath ground yarns 22, 24, 26. Other weaving
patterns can be used for segment C such that the materials,
particularly the weft and warp yarns, are interlaced with
each other in a structure that secures the high elongation
member 28 to the outer sheath webbing and may not be
pulled out of the outer sheath webbing under a load of the
size intended for use of the lanyard.
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[0057] Segment D of FIG. 4 forms a hardware attachment
portion of the lanyard 10. The lanyard 10 should be flat at
segment D and suitable for attachment to the hardware, such
as a metal clasp. Segment D may have any weave configu-
ration that results in flat webbing suitable for hardware
attachment or attachment to another webbing. One example
of weaving suitable for segment D is shown in FIG. 4 as a
closed tubular webbing of the yarns 22, 24, 26, 30, 32 with
the high elongation material 28 woven outside the webbing.
The high elongation material 28 may be trimmed from the
webbing in segment D. After heat treatment little shrinkage
will occur in segment D while not affecting any shrinkage in
the other segments. Additional examples of weaving pat-
terns suitable for hardware attachment portion segment D
are the weaving patterns of segment A and segment C.

[0058] FIG. 5 shows a schematic illustration of a shock
absorbing lanyard 36 having segments A, B, C, D shown in
the weaving patterns 20, 34 of FIGS. 3 and 4. Segment D
is a hardware attachment portion, segment A is binder
portion, segment C is a securing portion, and segment B is
a tubular portion. One end of the lanyard 36 at one hardware
attachment portion segment D can be attached to a harness
worn by a user and the opposite end at the opposite hardware
attachment portion segment D can be attached to a load-
supporting structure. The number, arrangement and size of
the segments A, B, C, D shown in FIG. 5 can changed as
desired to provide a particular lanyard. All segments A, B,
C, D are not necessarily required.

[0059] The shock absorbing lanyard 10 can be used as a
fall protection device. One end of the shock absorbing
lanyard 10 is securely attached to a safety harness worn by
a user. The opposite end of the shock absorbing lanyard 10
is securely attached to a fixed structure. If the user falls, the
shock absorbing lanyard 10 stops the person’s fall and
reduces the shock felt by the person as the user is quickly
brought to a stop. As the person falls, the shock absorbing
lanyard 10 straightens and the load of the user begins to be
applied to the lanyard 10. The high elongation yarns 12
stretch and absorb the force of the load applied to the lanyard
10. As the high elongation yarns 12 stretch, the outer sheath
14 elongates as the accordion shape unfolds. When the outer
sheath 14 reaches its maximum length, i.e. the accordion
shape is completely unfolded, the lanyard 10 stops the
person from falling any farther. The high strength outer
sheath 14 carries the load applied to the expanded lanyard
10. The shock of stopping the fall that would otherwise be
felt by the falling person is reduced or cushioned by the
energy-absorbing high elongation yarns 12.

[0060] In one embodiment of the present invention, a
shock absorbing lanyard 10 is designed to stop a falling
person within 9% feet. The shock absorbing lanyard 10 has
POY yarns for the high elongation yarns 12 and yarns for the
outer sheath 14 which provide a minimum of 5,000 lbs
tensile strength. The lanyard 10 has a finished, ready-for-use
length of about 6'. The lanyard 10 is formed from a woven
webbing 18 having a length of about 9%'. After heat treat-
ment, the high elongation yarns 12 have a reduced length of
about 6' and the outer sheath 14 retains its 9%' length.
However, the outer sheath 14 is longitudinally gathered
together to form the accordion-like shape over the 6' finished
length. During use of the shock absorbing lanyard 10, the
high elongation yarns 12 will stretch from about 6' to about
9%, unfolding the accordion-shaped outer sheath 14 to the
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maximum length of about 9%'. Of course, when the shock
absorbing lanyard 10 reaches the maximum 9%' length, the
lanyard 10 stops the person’s fall. The high elongation yarns
12 absorb the energy of the fall and reduce the abrupt shock
to the person when the lanyard 10 stops the fall.

[0061] In another embodiment of the present invention, a
shock absorbing lanyard has lengths of the high elongation
yarns and the outer sheath to stop a falling person within
about 3%'. Of course, lanyards can be made in any desired
length according to the present invention.

[0062] The lanyards of the present invention can be made
of any materials suitable for lanyards. For example, the
lanyards can be made of synthetic materials, such as syn-
thetic material yarns woven to form the lanyard.

[0063] The lanyards of the present invention can be used
in a wide variety of applications. For example, the lanyards
can be used as shock absorbing lanyards for safety har-
nesses. Shock absorbing lanyards according to the present
invention can stop a person’s fall while absorbing at least
some of the shock force due to the stop of the fall that would
otherwise be felt by the person.

[0064] 1t should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without
departing from the spirit and scope of the present invention
and without diminishing its intended advantages. It is there-
fore intended that such changes and modifications be cov-
ered by the appended claims.

The invention is claimed as follows:
1. A lanyard, comprising:

a load-supporting outer sheath;

a heat shrunken elongation member extending along an
inside of the outer sheath; and

first and second spaced apart connection locations in
which the elongation member is secured to the load-
supporting outer sheath;

wherein, the elongation member has an un-stretched heat
shrunken length between the first and second connec-
tion locations substantially shorter than a length of the
load-supporting outer sheath between the first and
second connection locations.

2. The lanyard of claim 1, further comprising a binder
yarn and wherein the elongation member is secured to the
load-supporting outer sheath by the binder yarn.

3. The lanyard of claim 1, wherein the elongation member
has elongation yarns and is secured to the load-supporting
outer sheath by the elongation yarns and yarns of the
load-supporting outer sheath being interlaced together.

4. The lanyard of claim 3, further comprising a binder
yarn interlaced with the elongation yarns and the yarns of the
load-supporting outer sheath.

5. The lanyard of claim 1, wherein the elongation member
is secured to the load-supporting outer sheath by stitching.

6. The lanyard of claim 1, wherein at least one of the
elongation member and the load-supporting outer sheath is
selected from the group consisting of woven materials,
braided materials, knitted materials, non-woven materials,
and combinations thereof.
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7. The lanyard of claim 1, wherein a portion of the lanyard
has a portion of the elongation member extending to an
exterior surface of the load-supporting outer sheath.

8. A lanyard, comprising:

a tubular-shaped webbing;

heat-shrunk elongation yarns inside of the tubular-shaped
webbing;

first and second spaced apart binder portions in which the
heat-shrunk elongation yarns are secured to the tubular-
shaped webbing; and

an expansion portion between the first and second binder
portions in which the heat shrunk elongation yarns are
extensible relative to the tubular-shaped webbing and
the tubular-shaped webbing is in a gathered position.

9. The lanyard of claim 8, further comprising a binder
yarn and wherein the heat-shrunk elongation yarns are
secured to the tubular-shaped webbing by the binder yarn.

10. The lanyard of claim 8, wherein the heat-shrunk
elongation yarns are secured to the tubular-shaped webbing
by the heat-shrunk elongation yarns and yarns of the tubular-
shaped webbing being interlaced together.

11. The lanyard of claim 10, further comprising a binder
yarn interlaced with the heat-shrunk elongation yarns and
the yarns of the tubular-shaped webbing.

12. The lanyard of claim 8, wherein the heat-shrunk
elongation yarns are secured to the tubular-shaped webbing
by stitching.

13. The lanyard of claim 8, wherein at least one of the
heat-shrunk elongation yarns and the tubular-shaped web-
bing is selected from the group consisting of woven mate-
rials, braided materials, knitted materials, non-woven mate-
rials, and combinations thereof.

14. The lanyard of claim 8, further comprising another
binder portion in which the heat-shrunk elongation yarns are
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secured to the tubular-shaped webbing with a different
structure than the first and second binder portions.

15. The lanyard of claim 8, further comprising a hardware
attachment portion having a portion of the heat-shrunk
elongation yarns extending to an outside of the tubular-
shaped webbing.

16. A method of making a lanyard, comprising the steps
of:

forming an outer sheath and elongation yarns within the
outer sheath;

securing the elongation yarns to the outer sheath at
connection locations; and

reducing a length of the elongation yarns between a pair

of the connection locations.

17. The method of making a lanyard of claim 16, wherein
the reducing step further comprises heat treating at least the
elongation yarns.

18. The method of making a lanyard of claim 16, wherein
the securing step further comprises interweaving a binder
yarn with the elongation yarns and yarns of the outer sheath.

19. The method of making a lanyard of claim 16, wherein
the securing step further comprises interweaving the elon-
gation yarns and yarns of the outer sheath.

20. The method of making a lanyard of claim 19, wherein
the securing step further comprises interweaving a binder
yarn with the elongation yarns and the yarns of the outer
sheath.

21. The method of making a lanyard of claim 16, wherein
the securing step further comprises sewing the elongation
yarns and the yarns of the outer sheath together.

22. The method of making a lanyard of claim 16, wherein
the reducing step does not substantially reduce a length of
the outer sheath between the pair of connection locations.
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