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WEB ADJUSTERS FOR USE WITH RESTRAINT SYSTEMS AND
ASSOCIATED METHODS OF USE AND MANUFACTURE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to U.S. Provisional Application No.
62/092,769, filed December 16, 2014, and tited WEB ADJUSTERS FOR USE WITH
RESTRAINT SYSTEMS AND ASSOCIATED METHODS OF USE AND
MANUFACTURE, the disclosure of which is incorporated herein by reference in its

entirety.

TECHNICAL FIELD

[0002] The present technology relates generally to web adjusters for use with
restraint systems and, more particularly, to web adjusters for use with personal

restraint systems for securing an occupant in a seat of a vehicle.

BACKGROUND

[0003] Various types of restraint systems are known for restraining an occupant
in an automobile, aircraft, or other vehicle. Generally, personal restraint systems for
use in vehicles include one or more web adjusters for adjusting the tension in, for
example, the shoulder straps, harnesses and/or the lap straps so that they fit snugly
around an occupant using the restraint system. Many utility vehicles (*UTVs”) and
other types of recreational vehicles (e.g., “side by side” ATVs, etc.) include seatbelt or
personal restraint systems. These types of vehicles are often used in and/or are open
to harsh environments in which a web adjuster and other components of the personal
restraint system may be exposed to dirt, mud, debris, snow, ice, water, etc. during
use. Accordingly, it would be advantageous to provide a web adjuster having reduced
manufacturing costs, an ergonomic design, increased service life, and/or improved

functionality in harsh environments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Figures 1A-1E are top isometric, front isometric, side, top and rear views,
respectively, of a web adjuster configured in accordance with an embodiment of the

present technology.
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[0005] Figures 2A and 2B are an exploded top isometric view and an exploded

bottom isometric view, respectively, of the web adjuster of Figures 1A-1E.

[0006] Figure 2C is an enlarged cross-sectional side view of a cam member

configured in accordance with an embodiment of the present technology.

[0007] Figure 3 is a front isometric view illustrating additional details of the web

adjuster of Figures 1A-1E.

[0008] Figure 4 is a top isometric view illustrating additional details of a web
adjuster configured in accordance with another embodiment of the present

technology.

[0009] Figures 5A and 5B are side cross-sectional views illustrating various

stages of operation of the web adjuster of Figures 1A-1E.

[0010] Figure 6 is an isometric view of a restraint system having a web adjuster

configured in accordance with an embodiment of the present technology.

DETAILED DESCRIPTION

[0011] The present technology describes various embodiments of devices and
systems for adjusting the length and/or tension of a web, such as a web, strap,
harness and/or belt of a restraint system. In one embodiment, for example, a web
adjuster includes a cam member having a plurality of engagement features (e.q.,
teeth, ridges, protrusions) on a portion thereof. The cam member is normally biased
against the web so that the engagement features grip (e.g., engage and/or clamp) the
web and prevent movement of the web in at least a first direction along its length. The
cam member can be moved (e.g., pivoted or rotated) about a shaft extending through
a bore in the cam member to move the engagement features away from the web and
permit movement of the web in the first direction and a second direction, opposite the
first direction. As described in greater detail below, the web adjuster can also include
other features to enhance operation, improve ease of adjustment of the web in harsh
environments, improve functionality with gloved hands and helmets, increase product
life and/or reduce wear. Such features can include, for example, cam member
engagement features that remove debris from a web during operation. Another
feature can include a pull strap for ease of web adjustment during use in harsh

environments when a user may have gloved hands and/or a helmet on.
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[0012] Certain details are set forth in the following description and in Figures 1A-
6 to provide a thorough understanding of various embodiments of the present
technology. Other details describing well-known structures and systems often
associated with web adjusters, restraint systems, seat harnesses, seatbelts, etc. have
not been set forth in the following disclosure to avoid unnecessarily obscuring the

description of the various embodiments of the present technology.

[0013] Many of the details, dimensions, angles and other features shown in the
Figures are merely illustrative of particular embodiments of the present technology.
Accordingly, other embodiments can add other details, dimensions, angles and
features without departing from the spirit or scope of the present invention. In
addition, those of ordinary skill in the art will appreciate that further embodiments of

the invention can be practiced without several of the details described below.

[0014] In the Figures, identical reference numbers identify identical, or at least
generally similar, elements. To facilitate the discussion of any particular element, the
most significant digit or digits of any reference number refers to the Figure in which
that element is first introduced. For example, element 110 is first introduced and

discussed with reference to Figure 1.

[0015] Figures 1A-1E illustrate top isometric, front isometric, side, top and rear
views, respectively, of a web adjuster 110 configured in accordance with an
embodiment of the present technology. Referring to Figures 1A-1E together, in one
aspect of this embodiment, the web adjuster 110 includes a frame 140 having parallel
opposing sidewalls 142 (e.g., plates or flanges), identified individually as a first
sidewall 142a and a second sidewall 142b, that extend upwardly from opposite sides
of a base 141. The sidewalls 142a and 142b can be spaced apart by a selected
distance W, depending on the width of the particular web being used. For example, in
one embodiment the sidewalls 142a and 142b can be spaced apart by a distance W
of about 2 inches to accommodate a web width of about 1.9 inches. In other
embodiments, the web adjuster 110 can be shaped and sized to accommodate other

sizes, shapes and/or types of webs.

[0016] In the illustrated embodiment, a cam member 150 is movably (e.g.,

pivotally or rotatably) mounted to the sidewalls 142a and 142b by a cylindrical shaft
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160. The shaft 160 provides a fixed axis of rotation for the cam member 150. In other

embodiments, the shaft 160 can have a non-cylindrical shape.

[0017] The base 141 can include a forward or front portion 144 spaced apart
from a rear portion 146 by a generally rectangular-shaped first opening 130 (e.g., an
aperture, a passage or slot). As shown in, e.g., Figure 1B, a second opening 132 is
formed between the sidewalls 142a and 142b, the cam member 150, and the front
portion 144. As described in greater detail below with reference to Figures 5A and 5B,
the second opening 132 is configured to receive a first web 520 (e.g., a strap, belt or
harness) that extends rearwardly (i.e., in a first linear direction identified by an arrow
A) through the second opening 132 along the front portion 144, and then downward
through the first opening 130.

[0018] In the illustrated embodiment, the front portion 144 can include a first
horizontal surface portion 145, a ramped surface portion 147 (e.g., an inclined or
sloped surface portion) that extends rearwardly from the first horizontal surface portion
145, and a curved surface portion 149. The curved surface portion 149 extends
transversely between the sidewalls 142a and 142b and forms a first edge portion of
the first opening 130. The rear portion 146 includes a second edge portion 152 of the
first opening 130 that is opposite the curved surface portion 149 and provides a
smooth surface for a second web 521 (see Figures 5A and 5B) to rub against as it
moves relative to the frame 140, thereby reducing friction and associated abrasion
and wear on the second web 521. The curved surface portion 149 extends between
the ramped surface portion 147 and a second horizontal surface portion 151 that
extends forwardly (i.e., in a second linear direction identified by an arrow B) at least
partially beneath the ramped surface portion 147 and/or the first horizontal surface
portion 145.

[0019] In the illustrated embodiment, the web adjuster 110 includes a movable
handle 126 (e.g., a latch or lever) operably coupled to the cam member 150. As
described in more detail below, movement of the handle 126 moves the cam member
150 to engage and disengage the cam member 150 from the first web 520. The
handle 126 can include one or more strap passages 184 for receiving and securing a
strap (e.g., a web, harness or belt). As illustrated in Figure 1B, the passage 184 is

positioned below an upper surface of the handle 126, and extends from a first opening
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185 to a second opening 187 and around a bar portion 188 to provide a structure a

strap can be looped around and secured to.

[0020] In the illustrated embodiment, the first sidewall 142a can include a
projection or protrusion 128 extending inwardly towards the second sidewall 142b.
The protrusion 128 can be formed directly out of the sidewall 142a by cutting and
deflecting a portion of the sidewall 142a inwardly. In other embodiments, the
protrusion 128 can be coupled or attached to sidewall 142a in other ways. In other
embodiments, the protrusion 128 can extend inwardly from the second sidewall 142b,
or both sidewalls 142a and 142b can each include a protrusion 128. As described in
greater detail below with reference to Figures 5A and 5B, the protrusion 128 can act
as a stop member for limiting a maximum movement (e.g., rotation) of the handle 126

when a user or occupant rotates the handle 126.

[0021] Figures 2A and 2B are exploded top and bottom isometric views,
respectively, of the web adjuster 110 configured in accordance with an embodiment of
the present technology. Referring to Figure 2A, aligned pin bores 254 (identified
individually as a first pin bore 254a and a second pin bore 254b) extend through each
of the side flanges 142a and 142b, respectively, and are configured to operably
receive and support the shaft 160. A pin bore, e.g., the first pin bore 254a includes a
flat or generally flat edge portion 267 configured to bear against a complimentary flat
portion 265 of the shaft 160 to hold the shaft 160 in angular position relative to the
frame 140. In the illustrated embodiment, the frame 140 can be formed from suitable
materials known in the art, such as steel plate that is bent or otherwise formed to
shape. In other embodiments, the frame 140 can be made from other suitable
materials, including other metals that are cast, machined, etc., and/or non-metallic

materials.

[0022] In the illustrated embodiment of Figures 2A and 2B, the shaft 160 is a
solid or generally solid pin having a cylindrical body portion 264 extending between
flange or head portions 262a and 262b at opposing ends of the body portion 264.
One or both head portions 262a and 262b can be coupled (e.g., secured, fastened or
assembled) to the body portion 264 and/or formed on the body portion 264 after
installing other components of the web adjuster 110 onto the shaft 160 and installing

the shaft 160 in position on the frame 140 as described in more detail below. |n other
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embodiments, the shaft 160 can be at least partially hollow and/or have other shapes.
The shaft 160 can include a channel 263 (e.g., a slot or recess) extending lengthwise
along at least a portion of the shaft 160 for receiving, accommodating, and/or securing
at least a portion of a biasing member 290. The flat portion 265 extends transverse or
generally transverse to the channel 263 at an end portion of the shaft 160. The shaft
160 can be made from various types of suitable materials known in the art, such as
plated steel. In other embodiments, the shaft 160 can be made from other suitable

materials including other metal and non-metallic materials.

[0023] In one aspect of this embodiment, the web adjuster 110 further includes
cylindrical bushings 270 (identified individually as a first bushing 270a and a second
bushing 270b) configured to receive the shaft 160 and insert into opposite ends of a
cam bore 276 formed in the cam member 150. The bushings 270a and 270b can
include a protruding flange or head portion 274 (identified individually as a first head
portion 274a and a second head portion 274b) at one end, and a pin bore 272
(identified individually as a first pin bore 272a and a second pin bore 272b) extending
centrally and axially therethrough to receive the shaft 160. The bushings 270a and
270b can reduce wear and/or increase the durability and strength of the web adjuster
110. The bushings 270a and 270b can be made from various materials known in the
art for reducing friction and/or wear between the cam member 150 and the shaft 160
during operation of the web adjuster 110. For example, the bushings 270a and 270b
can be manufactured from a durable plastic material (such as acetal, polypropylene,
etc.) Delrin, Teflon, nylon, and/or other suitable nonmetallic materials known in the art.
In yet other embodiments, the bushings 270a and 270b can be manufactured from a

suitable metallic material, such as bronze, stainless steel, etc.

[0024] In the illustrated embodiment, the outer diameter of the shaft 160 is
configured to fit through the pin bores 272a and 272b with a slight clearance fit to
permit free rotation of the parts with minimal, or at least little radial movement, and the
outer diameter of the bushings 270a and 270b are configured to fit snugly into the cam
bore 276 with a light press fit. Moreover, the bushings 270a and 270b do not extend
all the way through the cam bore 276 and contact each other, providing room between
the bushings 270a and 270b to accommodate the biasing member 290 that fits around

the shaft 160 and is positioned within the cam bore 276.
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[0025] In the illustrated embodiment, the biasing member 290 is configured to be
operably coupled to the shaft 160 and the cam member 150 when these parts are
assembled on and/or to the frame 140. For example, a second end portion 294 of the
biasing member 290 is inserted into a slot 278 (e.g., a notch, groove or recess) in the
cam bore 276 as the biasing member 290 is inserted into the cam bore 276.
Additionally, a first end portion 292 of the biasing member 290 is received within and
engages the channel 263 in the shaft 160 as the shaft 160 is inserted axially through
the center of the biasing member 290. In the illustrated embodiment, the biasing
member 290 is a helical torsion spring made of suitable wire that resiliently biases the
cam member 150 in a first rotational direction (e.q., a counterclockwise direction
CCW) toward the engaged position.

[0026] Figure 2C is an enlarged cross-sectional side view of the cam member
150 configured in accordance with an embodiment of the present technology. In one
aspect of the illustrated embodiment, the cam member 150 includes a cam surface
portion 280 having a plurality of engagement features 282 (e.g., transverse teeth,
ridges, or protrusions). The engagement features 282 extend radially outwardly with
respect to a central axis 277, and the engagement features 282 are individually
angled or slanted toward the second direction B. That is, the engagement features
282 are angled or slanted in a second rotational direction (e.g., in a clockwise
direction CW), opposite to the first rotational direction. As used herein, the terms
counterclockwise CCW (first rotational direction), and clockwise CW (second
rotational direction), generally refer to rotational directions with reference to the views
of the web adjuster 110 and the components thereof shown and correspondingly
annotated in several of the figures. It is to be understood, however, that views of the
web adjuster 110 and the components thereof from an opposite direction would
include opposite use of these terms (e.g., substitution of the term counterclockwise
CCW (first rotational direction) for the term clockwise CW (second rotational direction),

and vice-versa).

[0027] The cam surface portion 280 is eccentrically oriented (e.g., offset) relative
to a central axis 277 of the cam bore 276. More specifically, all or at least a portion of
the engagement features 282 are not equidistant from the central axis 277, with
individual engagement features 282 being positioned progressively further away from

the central axis 277 as the cam surface portion 280 extends in the clockwise direction
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CW. For example, referring to Figure 2C, a first engagement feature 282a, a second
engagement feature 282b, and a third engagement feature 282c are positioned at
progressively further radial distances from the central axis 277. In particular, the first
engagement feature 282a is positioned at a first radial distance ry from the central axis
277; the second engagement feature 282b is positioned at a second radial distance r,
greater than the first radial distance ry; and the third engagement feature 282c is
positioned at a third radial distance r;, greater than the second radial distance r;. In
several embodiments, at least a portion of the cam surface portion 280 includes an
involute cross-sectional shape. In one example, the cam surface portion 280 can
have a cross-section that at least partially follows an involute curve (i.e., an involute

curve can be drawn through a cross-section of the engagement features 282).

[0028] In the illustrated embodiment, the handle 126 is formed separately from
the cam member 150. In this embodiment, the handle 126 is secured to the cam
member 150 by one or more mating projections and recesses in the handle 126 and
the cam member 150. For example, as illustrated in Figures 2A and 5A, the cam
member 150 includes a first projection 233 and a first recess or cavity 237, and the
handle 126 includes a second projection 231 and a second recess or cavity 235. In
the illustrated embodiment, the first projection 233 of the cam member 150 is received
in the second recess or cavity 235 of the handle 126 and the second projection 231 of
the handle 126 is received in the first recess or cavity 237 of the cam member 150 to
securely couple (e.qg., fixedly attach) the handle 126 to the cam member 150. In other
embodiments, the handle 126 can be secured to the cam member 150 with bolts,
rivets, adhesive and/or other suitable fasteners known in the art. In yet other

embodiments, the handle 126 and the cam member 150 can be formed monolithically.

[0029] To install the cam member 150 on the frame 140, one of the bushings,
e.g., the bushing 270a is inserted into a first end of the cam bore 276 until the head
portion 274a contacts a sidewall of the cam member 150. The biasing member 290
can then be inserted into a second end of the cam bore 276 with the second end
portion 294 positioned in the slot 278. The second bushing 270b can then be inserted
into the second end of the cam bore 276 until the head portion 274b contacts the
adjacent sidewall of the cam member 150. The handle 126 is then attached to the

cam member 150. In other embodiments, the handle 126 can be attached to the cam
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member 150 prior to installation of the bushing 270a, the biasing member 290, and/or

the bushing 270b in the cam member 150.

[0030] The cam member 150 is then installed on the frame 140 with the bores
272a, 272b and 276 axially aligned with the corresponding bores 254a, 254b. The
head portion 262a must be removed from the shaft 160 before the shaft is inserted or
the head portion 262a must be otherwise formed on the end of the shaft 160 after the
shaft is inserted. The shaft 160 is then inserted through the bore 254b and the bore
272b towards the bores 272a and 254a. As the shaft 160 is being inserted, the first
end portion 292 of the biasing member 290 is received in the channel 263 of the shaft
160. Prior to inserting the flat portion 265 on the shaft 160 through the bore 254a, the
shaft 160 is rotated in the clockwise direction CW to preload the biasing member 290
in torsion, and then the flat portion 265 of the shaft 160 is inserted into the bore 254a
such that the shaft 160 is fixed in position relative to the frame 140 and prevented
from rotation while the cam member 150 is rotatably or pivotally mounted to the frame
140. In some embodiments, the shaft 160 can be rotated within a range from about
10 degrees to about 180 degrees to preload the biasing member 290 in torsion. In
other embodiments, the shaft 160 can be rotated within a range from about 20
degrees to about 160 degrees. In other embodiments, the shaft 160 can be rotated
within a range from about 30 degrees to about 120 degrees. In other embodiments,
the shaft 160 can be rotated within other ranges to preload the biasing member 290.
After the cam member 150 is movably mounted (e.g., coupled, secured or attached)
on the frame 140, the head portions 262a and 262b can be inserted into the end
portions of the shaft 160 or formed by e.g., peening or flaring the end portions to retain
the shaft 160 on the frame 140 and pivotally or rotatably mount the cam member 150
to the frame 140.

[0031] Figure 3 is a front isometric view of the web adjuster 110 described in
detail above. A strap 386 (e.g., a release strap or release web) can be passed
through the passage 184 and secured to the handle 126. A user or occupant can grip
the strap 386 and pull on it to move the handle 126 instead of gripping the handle 126
directly. Figure 3 illustrates the strap 386 is attached to the handle 126 by passing the
strap 386 around the bar member 188 through the passage 184 below an upper
surface of the handle 126. In other embodiments, the strap 386 can be attached to

other portions of the handle 126. For example, as illustrated in the top isometric view
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of a web adjuster 410 in Figure 4, in some embodiments, the strap 386 can be passed
through a passage 493 formed through an upper surface of the handle 126 and
secured to the handle 126.

[0032] Figures 5A and 5B are cross-sectional side views illustrating two stages of
operation and other features of the web adjuster 110 in accordance with an
embodiment of the present technology. Referring to Figure 5A, a first end portion 522
(e.g., a free end portion) of the first web 520 extends rearwardly through the second
opening 132 in the web adjuster 110 between the cam surface portion 280 and the
horizontal surface portion 145 in the first direction A. The first web 520 then follows
the ramped surface portion 147 and wraps around the curved surface portion 149 as it
exits the web adjuster 110 through the first opening 130. The curved surface portion
149 provides a smooth surface for the first web 520 to rub against as it moves or is
adjusted relative to the frame 140, thereby reducing abrasion and wear on the first
web 520. A second end portion 524 of the first web 520 then extends along the
bottom of the second horizontal surface portion 151 in the second direction B opposite
of the first direction A for connection to, e.g., a buckle, lap web, and/or other portion of
the vehicle or restraint system. The second web 521 can be looped or wrapped
around the lip or second edge portion 152 and fastened to itself to secure it to the rear
portion 146 of the frame 140. .

[0033] As illustrated in Figure 5A, the biasing member 290 biases the cam
member 150 in the counterclockwise direction CCW toward an engaged position to
drive the engagement features 282 towards and/or against the base 141 of the frame
140, which clamps (e.g., grips) a portion of the first web 520 (e.g., the first end portion
522) firmly between the engagement features 282 and the adjacent base 141.
Because of the biased cam member 150, the angle on the engagement features 282
and/or the eccentricity of the cam surface 280, pulling on the second end portion 524
of the first web 520 in the second direction B causes the engagement features 282 to
drive against the web 520 with increased pressure and prevent, or at least
substantially restrict, movement of the first web 520 (e.g., portion 522) in the first
direction A, thereby preventing or at least substantially counteracting a decrease in
tension of the web 520. For example, the engagement features 282 are generally
angled toward the second direction B and directed downward toward the base 141 of

the frame 140. The engagement features 282 are angled toward the direction B such

-10-
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that rotation of the cam member 150 in the counterclockwise direction CCW causes
the engagement features 282 to drive against and grip the web 520 with increased
pressure and prevent movement of the first end portion 522 in the first direction A
when the second end portion 524 is pulled in the second direction B. Conversely,
pulling the first end portion 522 of the web 520 in the second direction B causes the
cam member 150 to rotate forward slightly and away from the base 141 in the
clockwise direction CW, allowing the first end portion 522 of the first web 520 to be
drawn in the second direction B and the second portion to be drawn in the first

direction A (e.g., increasing tension in the first web 520).

[0034] The cam member 150 is thus spring-loaded and prevents the first end
portion 522 from moving (e.g., from slipping or creeping) in at least one direction (e.g.,
the first direction A) when the cam member 150 is engaged with the first web 520. In
some embodiments, this allows the web adjuster 110 to catch or grip the first web 520
to prevent it from moving (e.g., slipping or creeping) without requiring the use of
locking and/or lifting bars. In other embodiments, the cam member 150 can be biased

with other types of springs or suitable biasing members known in the art.

[0035] As illustrated in Figure 5B, to permit an occupant or user (not shown) to
adjust tension in the web 520 (e.g., of a shoulder strap or lap strap of a restraint
system), the occupant or user pulls upwardly on a front portion of the handle 126
and/or the strap 386 to rotate the handle 126 in the clockwise direction CW to move
the cam member 150 toward the disengaged position from the engaged position. The
protrusion 128 of the frame 140 can contact a rear portion 127 of the handle 126 and
prevent over-rotation of the handle 126 in the clockwise direction CW. This can stop
the rear end portion 127 of the handle 126 from contacting or rubbing against the first
web 520 and/or interfering with the movement of the first web 520 through the adjuster
110.

[0036] Pulling upwardly on the handle 126 and/or the strap 386 rotates the cam
member 150 in the clockwise direction CW toward the disengaged position from the
engaged position and releases the first web 520 (e.q., first end portion 522) from the
grip of the cam member 150 for movement in either the first direction A or the second
direction B. For example, the occupant or user can then pull the first end portion 522

of the first web 520 in the second direction B, which moves the second end portion

11-
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524 towards the first direction A, thereby increasing tension in the first web 520.
Conversely, if the occupant or user pulls the second end portion 524 of the first web
520 in the second direction B, the first end portion 522 moves in the first direction A

and decreases tension in the first web 520.

[0037] If the occupant or user wishes to prevent the movement of the web 520 in
at least one direction (e.g., preventing movement of the first end portion 522 in at least
the first direction A) to prevent decreasing tension in the first web 520, the occupant or
user can release the handle 126 and/or strap 386 to move (e.g., return) the cam
member 150 to the engaged position from the disengaged position. Releasing the
handle 126 and/or strap 386 allows the biasing member 290 to rotate the cam
member 150 in the counterclockwise direction CCW to engage (e.g., grip or clamp)
the first web 520 and prevent movement of the first web 520 in at least one direction
(e.g., movement of the first end portion 522 in at least the first direction A and the
second end portion 524 in at least the second direction B). In the illustrated
embodiments, the handle 126 can also prevent inadvertent contact by a user or
occupant and/or debris with certain components of the web adjuster 110. For
example, the handle 126 can extend over and cover at least certain portions of the

web adjuster 110 (e.g., portions of the cam member 150).

[0038] In one aspect of the illustrated embodiment, the interaction of the cam
member 150 with the web 520 can remove contaminants or debris (e.g., dirt, dust,
snow, mud, ice, water, etc.) from the web during normal operation as the web 520
contacts and/or moves across the cam member 150. For example, the web 520 can
move across or against the engagement features 282 as the handle 126 and/or strap
386 is lifted or released. Additionally, the web 520 can move across the cam member
150 when a user or occupant adjusts the tension in the web 520. As the web 520
moves across the surface of the cam member 150, the plurality of engagement
features 282 can remove dirt or other debris from the web 520 and prevent a build-up
of dirt or other debris on the web 520. This can provide the web adjuster 110 with a
self-cleaning feature that can facilitate use in harsh environments. In harsh
environments, some web adjusters have a tendency to get stuck or jammed and make
adjustment more difficult. The self-cleaning feature can also provide for a greater

product life of the web adjuster 110 by removing dirt or other debris.
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[0039] In another aspect of the illustrated embodiment, the web adjuster 110
includes a strap 386. Rather than directly gripping the handle 126, a user can grip
and pull the strap 386 to move the handle 126. The strap 386 can be particularly
advantageous for occupants of vehicles used in harsh environments. For example, an
occupant could have gloved hands on and/or a helmet on. The gloves can make it
more difficult for an occupant to grip and/or move the handle 126 directly to adjust
tension in the web. Additionally, a helmet can make it more difficult for an occupant to
see the handle 126 of the web adjuster 110. Further, harsh environmental factors
(e.g., dirt, mud, debris, snow, ice, water, etc.) can also make it more difficult for an
occupant to grip, see and/or move the handle 126 directly. Accordingly, a strap 386
extending from the handle 126 as described herein can provide a more ergonomic
design and/or improved functionality for web adjustment in harsh environments and/or
by a user that has, for example, gloves and/or a helmet on. The strap 386 can
provide a structure that can be easier to grip, maneuver, find and/or see than the
handle 126.

[0040] Figure 6 is a front isometric view of a personal restraint system 600
having two of the web adjusters 110 configured in accordance with an embodiment of
the present technology. In the illustrated embodiment, the restraint system 600
includes a vehicle seat 602 having a back portion 612 extending upwardly from a seat
portion 614. The seat 602 is configured to be secured to, e.g., a UTV or other vehicle
(not shown) and accommodate a user or occupant 613. The occupant or user 613
can be secured to the seat 602 by a harness assembly 604 (e.g., a 4-point harness as
illustrated, or a 3-point harness, 5-point harness or 6-point harness, etc.) that includes
one or more shoulder straps or webs 615 (identified individually as a first shoulder
web 615a and a second shoulder web 615b). Each of the shoulder webs 615 have
two portions, respectively, e.g., the first web portion 520 (identified individually as first
web portions 520a and 520b) and the second web portion 521 (identified individually
as second web portions 521a and 521b) and are configured to extend over a
respective shoulder of the user or occupant 613. A lap web 623 can extend around
the waist of the user or occupant 613. A proximal end portion (not shown) of the
second web portion 521 can be fixedly attached to an anchor point or points (not
shown) on the vehicle, and/or to a web retractor (also not shown) attached to the

vehicle behind the seat 602. In other embodiments, the second shoulder web portion
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521 can be attached to other portions or components of e.g., the seat 602, the
harness assembly 604, and/or the vehicle. The harness assembly 604 can be
secured around the user or occupant 613 by attaching each of the shoulder webs
615a and 615b (e.qg., distal ends of the first web portions 520a and 520b) to the lap
web 623 and attaching the lap web 623 to a conventional buckle 609. In other
embodiments, the shoulder webs 615a and 615b can be attached directly to and/or
integrated with the lap web 623. In other embodiments, the shoulder webs 615a and
615b can be attached to the conventional buckle 609 or other types of buckles. The
various webs described herein can include conventional webs known in the art for use
with child seats, seat belts, etc., such as conventional woven nylon straps, belts or
webs. In other embodiments, the web adjusters disclosed herein can be used with

other types of webs, belts, straps, etc.

[0041] In the illustrated embodiment, each of the web adjusters 110 (identified
individually as a first web adjuster 110a and a second web adjuster 110b) are
attached to first and second web portions 520 and 521 as described above near the
shoulder, chest and/or upper body area of the user 613. The first end portion 522a of
the first web portion 520a is a free end that extends through the adjuster 110a. The
user 613 can pull the free end portion 522a in the second direction B (see Figure 5A
and 5B) to draw the second end portion 524a in the first direction A and through the
adjuster 110a to tighten the harness assembly 604 (e.g., increase tension in the web
615a) around the user 613. As described above, the user can also move the handle
126 and/or pull the release strap 386 to move the cam member 150 to the disengaged
position and pull on the second end portion 524a in the second direction B to draw the
first end portion 522a in the first direction A and back through the adjuster 110a to
loosen the harness assembly 604 (e.g., decrease tension in the web 615a) around the

user 613.

[0042] While the function and/or operation of the first web adjuster 110a with the
first shoulder web 615a is described with reference to Figure 6 above, the second
web adjuster 110b can be used and/or operated with the second shoulder web 615b
configured to extend over a second shoulder of the user or occupant 613 in a similar
or identical manner. In some embodiments, a similar web adjuster 110 can be used

with waist or lap belts or straps (e.g., lap belt 623) of a harness assembly or other type
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of restraint system. In other embodiments, the web adjuster 110 is positioned near

the stomach or waist area of the user 613.

[0043] Although the foregoing embodiment illustrates one possible use of the
web adjuster 110, those of ordinary skill in the art will appreciate that the web adjuster
110 and/or other web adjusting devices disclosed herein can be used in a wide variety
of different restraint systems. Such systems can include, for example, child restraint
systems, adult restraint systems, cargo restraint systems, etc. The web adjuster 110
can be used with different types of harnesses, seatbelts, and webbing. For example,
the web adjuster 100 can be used with lap belts, shoulder belts, racing harnesses, 3-
point harnesses, 4-point harnesses, 5-point harnesses, etc. In another aspect of this
embodiment, a web can extend between the cam member and the frame and can
enter and exit the adjuster from either end of the frame, rather than from an opening in
the frame base. The web adjuster can be used with a single web instead of two

separate webs in certain embodiments.

[0044] From the foregoing, it will be appreciated that specific embodiments of the
invention have been described herein for purposes of illustration, but that various
modifications may be made without deviating from the spirit and scope of the various
embodiments of the invention. Further, while various advantages associated with
certain embodiments of the invention have been described above in the context of
those embodiments, other embodiments may also exhibit such advantages, and not
all embodiments need necessarily exhibit such advantages to fall within the scope of
the invention. Accordingly, the invention is not limited, except as by the appended

claims.
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CLAIMS
[/We claim:
1. A web adjuster for adjusting tension in a web, the web adjuster
comprising:

a frame having a pair of opposing sidewalls and a base extending
therebetween:; and

a cam member rotatably coupled between the opposing sidewalls and including
a central axis and a cam surface portion having a plurality of
engagement features, wherein the cam member is biased to rotate in a
first rotational direction to drive individual engagement features toward
the base and against the web to restrict movement of the web, wherein
the plurality of engagement features extend away from the central axis
and are angled in a second rotational direction, opposite to the first
rotational direction, and wherein the cam member is rotatable in the

second rotational direction to permit movement of the web.

2. The web adjuster of claim 1 wherein a first individual engagement
feature is positioned at a first radial distance from the central axis, a second individual
engagement feature is positioned at a second radial distance from the central axis,
and a third individual engagement feature is positioned at a third radial distance from
the central axis, and wherein the second radial distance is greater than the first radial

distance, and the third radial distance is greater than the second radial distance.

3. The web adjuster of claim 2 wherein the cam member includes a bore
extending along the central axis, wherein the base includes a front portion, a rear
portion, and an opening extending therebetween, wherein the front portion includes a
horizontal surface portion, a ramped surface portion extending from the horizontal

surface portion, and a curved surface portion forming an edge of the opening, wherein
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the web is positionable to extend along the horizontal surface portion, the ramped
surface portion, and the curved surface portion, and wherein the web adjuster further
comprises:
a biasing member positioned within the bore of the cam member to bias the
cam member in the first rotational direction; and
a handle operably coupled to the cam member, wherein the handle is operable
to rotate the cam member in the second rotational direction to drive
individual engagement features away from the base to permit movement
of the web.

4, The web adjuster of claim 3, further comprising a strap coupled to the
handle and operable to rotate the cam member in the second rotational direction, and
wherein one or more of the plurality of engagement features is positioned to contact

the web to remove contaminants from the web when the web is moved.

5. The web adjuster of claim 1, further comprising means for biasing the
cam member in the first rotational direction.

6. The web adjuster of claim 1 wherein the base includes an opening and a
curved surface portion forming an edge of the opening, and wherein the curved
surface portion provides a smooth surface for movement of the web through the

opening.

7. The web adjuster of claim 1 wherein the cam surface portion is

eccentrically oriented relative to the central axis.

8. A restraint system, comprising:
a web; and
a web adjuster for adjusting tension in the web, the web adjuster including:
a frame having a base portion;
a cam member rotatably coupled to the frame, wherein the cam member
extends along a central axis and includes a first engagement

feature positioned at a first radial distance from the central axis
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and a second engagement feature positioned at a second radial
distance from the central axis, larger than the first radial distance,
wherein the web extends between the cam member and the base
portion, and wherein the cam member is rotatable to drive at least
one of the first engagement feature and the second engagement
feature toward the base portion to engage the web and restrict

movement of the web.

9. The restraint system of claim 8 wherein the base portion includes an
opening and a curved surface portion forming an edge of the opening, and wherein
the curved surface portion reduces friction on the web during movement of the web

through the opening.

10.  The restraint system of claim 8 wherein the cam member includes a
bore, and wherein the web adjuster further includes a biasing member positioned in
the bore to bias the cam member rotate in a rotational direction that drives drive at
least one of the first engagement feature and the second engagement feature toward

the first horizontal surface to engage the web and restrict movement of the web.

11.  The restraint system of claim 8 wherein the cam member is rotatable in
a first rotatable direction to drive at least one of the first engagement feature and the
second engagement feature toward the base portion to engage the web and restrict
movement of the web, and wherein the first engagement feature and the second
engagement feature are angled in a second rotational direction, opposite to the first

rotational direction.

12.  The restraint system of claim 8, further comprising a handle coupled to
the cam member and a strap coupled to the handle, wherein the strap is operable to
move the handle to rotate the cam member in a rotational direction to release a

tension in the web.
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13.  The restraint system of claim 8 wherein rotation of the cam member
moves the first engagement feature and the second engagement feature along a

surface of the web to remove debris therefrom.

14.  The restraint system of claim 8 wherein movement of the web between
the base portion and the cam member moves the web against the first engagement

feature and the second engagement feature and removes debris from the web.

15. A web adjuster for tensioning a web in a restraint system, the web

adjuster comprising:

a frame having a first end portion, a second end portion, and an opening
between the first end portion and the second end portion, wherein the
first end portion includes a curved surface portion forming an edge of the
opening and a horizontal surface portion, and wherein the web extends
along the horizontal surface portion and through the opening; and

a cam member rotatably coupled to the frame, wherein the cam member
extends along a central axis and includes a cam surface portion having
a plurality of protrusions, wherein the cam surface portion is eccentrically
oriented relative to the central axis, and wherein the cam member is
rotatable to move an individual protrusion toward the horizontal surface

portion to engage the web and restrict movement of the web.

16. The web adjuster of claim 15 wherein the plurality of protrusions are
shaped to clear debris from the web when there is relative motion between the web
and the plurality of protrusions while the web and the plurality of protrusions are in

contact.

17.  The web adjuster of claim 15 wherein the plurality of protrusions extend

away from the central axis and are angled in a rotational direction.
18.  The web adjuster of claim 15, further comprising a handle coupled to the

cam member, wherein the handle is operable to rotate the cam member to release a

tension in the web.
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19. The web adjuster of claim 18, further comprising a strap operably
coupled to the handle, wherein the strap is operable to rotate the cam member via the

handle.

20.  The web adjuster of claim 15 wherein the cam member includes a bore
extending along the central axis, wherein the web adjuster further comprises a shaft
extending through the bore and a biasing member positioned within the bore and
encircling the shaft, wherein the cam member is rotatably coupled to the frame via the
shaft, and wherein the biasing member biases the cam member to rotate in a direction
that moves the individual protrusion toward the horizontal surface portion to engage

the web and restrict movement of the web.
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