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Description

Field of the Invention

[0001] The present invention relates to a safety har-
ness strap adjuster and a method of adjusting a strap of
a safety harness.

Background

[0002] Variousoccupations place peoplein precarious
positions atrelatively dangerous heights thereby creating
a need for fall-arresting safety apparatus. Among other
things, such apparatus usually include a safety line in-
terconnected between a support structure and a person
working in proximity to the support structure. The safety
line is typically secured to a full-body safety harness worn
by the worker. Obviously, such a harness must be de-
signed to remain secure about the worker in the event of
a fall. In addition, the harness should arrest a person’s
fall in as safe a manner as possible, placing a minimal
amountof strain on the person’s body. Yet another design
consideration is to minimize the extent to which people
may consider the harness uncomfortable and/or cumber-
some.

[0003] Various types of buckles are used to intercon-
nect straps of harnesses. One problem with some of
these buckles is that the straps could loosen and com-
promise the proper fit of the harness, and proper fit is
important to maximize safety and minimize injury.
[0004] Forthe reasons stated above and for other rea-
sons stated below, which will become apparent to those
skilled in the art upon reading and understanding the
present specification, there is a need in the art for a safety
harness strap adjuster and a method of adjusting a strap
of a safety harness.

[0005] DE 20 2007 004649 U in general describes an
adjuster for adjusting a length of at least one strap of a
safety harness, comprising a base; a shaft rotatably op-
eratively connected to the base and defining a slot con-
figured and arranged to receive the at least one strap;
and a locking mechanism interconnecting the base and
the shaft, the locking mechanism allowing rotation of the
shaft in a first direction and preventing rotation of the
shaft in a second opposite direction.

[0006] US 6230370 relates generally to belt shortening
devices. More specifically, the present invention relates
to devices suitable for shortening seat belt webbing. A
beltshortening device with a side access slot for receiving
a belt is described which includes a frame and a spindle
rotatably mounted thereto. The spindle includes a mount
end in communication with the frame and a free end op-
posite to the mount end. The spindle has a slot extending
from the free end toward the mount end a length defining
a first finger and a second finger. Optionally, a first and
second plates are, respectively affixed to the first and
second fingers proximal to the free ends thereof. The
plates are positioned substantially perpendicular to the
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longitudinal axis of the spindle and, respectively emanate
away from the slot. The plates are positioned from said
mount end a distance greater than the width of a belt to
be shortened. The plates prevent accidental lateral ejec-
tion of the belt out of the slot. A ratchet mechanism is
provided to control the rotation of the spindle and winding
of abelt therearound. The belt shortening device is easily
retrofitted to an existing belt without detaching the belt
from its existing connection

Summary

[0007] The above-mentioned problems associated
with prior devices are addressed by embodiments of the
present invention and will be understood by reading and
understanding the present specification. The following
summary is made by way of example and not by way of
limitation. It is merely provided to aid the reader in un-
derstanding some of the aspects of the invention.
[0008] Inone embodiment there is provided an adjust-
er for adjusting a length of at least one strap of a safety
harness, the at least one strap being selected from the
group consisting of at least one shoulder strap, at least
one chest strap, atleast one waist strap, at least one seat
strap, and at least one leg strap, comprising a base; a
shaft rotatably operatively connected to the base and de-
fining a slot configured and arranged to receive the at
least one strap; and a locking mechanism interconnect-
ing the base and the shaft, the locking mechanism allow-
ing rotation of the shaft in a first direction and preventing
rotation of the shaft in a second opposite direction; and
characterized in that the slot is tapered to receive an end
of the at least one strap.

[0009] In another embodiment there is provided a
method of adjusting a length of at least one strap of a
safety harness with an adjuster, the at least one strap
being selected from the group consisting of at least one
shoulder strap at least one chest strap, at least one waist
strap, at least one seat strap, and at least one leg strap,
the adjusterincluding abase, a shaftrotatably operatively
connected to the base and defining a tapered slot con-
figured and arranged to receive the at least one strap,
and a locking mechanism interconnecting the base and
the shaft, the locking mechanism allowing rotation of the
shaft in a first direction and preventing rotation of the
shaft in a second opposite direction, comprising: posi-
tioning the adjuster at a desired location along the at least
one strap; rotating a knob to wind the at least one strap
about the shaft; and locking the shaft with the locking
mechanism to prevent rotation in an unwinding direction.

Brief Description of the Drawings

[0010] The present invention can be more easily un-
derstood, and further advantages and uses thereof can
be more readily apparent, when considered in view of
the detailed description and the following Figures in
which:
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Figure 1is a bottom front perspective view of an em-
bodiment adjuster constructed in accordance with
the principles of the present invention;

Figure 2 is a top front perspective view of the adjuster
shown in Figure 1;

Figure 3 is a partial exploded top front perspective
view of the adjuster shown in Figure 1;

Figure 4 is a partial exploded bottom front perspec-
tive view of the adjuster shown in Figure 1;

Figure 5 is an exploded bottom front perspective
view of the adjuster shown in Figure 1;

Figure 6 is afront view of the adjuster shown in Figure
1 connected to a strap in a positioning position;
Figure 7 is a cross-section view of the adjuster taken
along the lines 7-7 shown in Figure 6;

Figure 8 is afront view of the adjuster shown in Figure
1 connected to a strap in a partially wound position;
Figure 9 is a cross-section view of the adjuster taken
along the lines 9-9 shown in Figure 8;

Figure 10 is a front view of the adjuster shown in
Figure 1 connected to a strap in another partially
wound position;

Figure 11 is a cross-section view of the adjuster tak-
en along the lines 11-11 shown in Figure 10;
Figure 12 is a bottom front perspective view of an-
other embodiment adjuster constructed in accord-
ance with the principles of the present invention;
Figure 13 is an exploded bottom front perspective
view of the adjuster shown in Figure 12;

Figure 14 is a bottom view of the adjuster shown in
Figure 12;

Figure 15 is a first side view of the adjuster shown
in Figure 12;

Figure 16 is a second side view of the adjuster shown
in Figure 12;

Figure 17 is a rear view of the adjuster shown in
Figure 12;

Figure 18 is atop view of the adjuster shown in Figure
12;

Figure 19 is a front perspective view of another em-
bodiment adjuster constructed in accordance with
the principles of the present invention;

Figure 20 is an exploded front perspective view of
the adjuster shown in Figure 19;

Figure 21 is atop view of the adjuster shown in Figure
19;

Figure 22 is a first side view of the adjuster shown
in Figure 19;

Figure 23 is asecond side view of the adjuster shown
in Figure 19;

Figure 24 is a bottom front perspective view of an-
other embodiment adjuster constructed in accord-
ance with the principles of the present invention;
Figure 25 is an exploded bottom front perspective
view of the adjuster shown in Figure 24;

Figure 26 is atop view of the adjuster shown in Figure
24;

Figure 27 is a bottom view of the adjuster shown in
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[0011]

Figure 24;

Figure 28 is a side view of the adjuster shown in
Figure 24;

Figure 29 is a side view of the adjuster shown in
Figure 24;

Figure 30 is a bottom view of a base of the adjuster
shown in Figure 24;

Figure 31 is a first side view of the base shown in
Figure 30;

Figure 32 is a front view of the base shown in Figure
30;

Figure 33 is a second side view of the base shown
in Figure 30;

Figure 34 is a top view of a cover of the adjuster
shown in Figure 24;

Figure 35 is a first side view of the cover shown in
Figure 34;

Figure 36 is a front view of the cover shown in Figure
34;

Figure 37 is a second side view of the cover shown
in Figure 34;

Figure 38 is a front view of a fastener of the adjuster
shown in Figure 24;

Figure 39 is a bottom view of a shaft of the adjuster
shown in Figure 24;

Figure 40 is a front view of the shaft shown in Figure
39;

Figure 41 is a cross-section view of the shaft taken
along the lines 41-41 shown in Figure 40;

Figure 42 is a side view of the shaft shown in Figure
40;

Figure 43 is an inner side view of a knob of the ad-
juster shown in Figure 24;

Figure 44 is a cross-section view of the knob taken
along the lines 44-44 shown in Figure 43;

Figure 45 is an outer side view of the knob shown in
Figure 43;

Figure 46 is a rear perspective view of another em-
bodiment adjuster including a male portion of a buck-
le constructed in accordance with the principles of
the present invention;

Figure 47 is a front view of a female portion of a
buckle for use with the adjuster shown in Figure 46;
Figure 48 is a rear view of a safety harness with
adjusters;

Figure 49 is a perspective schematic view of another
safety harness with adjusters;

Figure 50 is a rear perspective view of another em-
bodiment adjuster constructed in accordance with
the principles of the present invention;

Figure 51 is a front exploded perspective view of the
adjuster shown in Figure 50;

Figure 52 is a front view of the adjuster shown in
Figure 50; and

Figure 53 is across section view of the adjuster taken
along the lines 53-53 shown in Figure 52.

In accordance with common practice, the vari-
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ous described features are not drawn to scale but are
drawn to emphasize specific features relevant to the
present invention. Reference characters denote like el-
ements throughout the Figures and the text.

Detailed Description of a Preferred Embodiment

[0012] In the following detailed description, reference
is made to the accompanying drawings, which form a
part hereof, and in which is shown by way of illustration
embodiments in which the inventions may be practiced.
These embodiments are described in sufficient detail to
enable those skilled in the art to practice the invention,
and it is to be understood that other embodiments may
be utilized and mechanical changes may be made with-
out departing from the spirit and scope of the present
invention. The following detailed description is, therefore,
not to be taken in a limiting sense, and the scope of the
presentinvention is defined only by the claims and equiv-
alents thereof.

[0013] Embodiments of adjusters constructed in ac-
cordance with the principles of the present invention are
designated by the numerals 100, 200, 300, 400, 400’
and 600 in the drawings.

[0014] An embodiment adjuster 100 is shown in Fig-
ures 1-11. Although the adjuster is being described in
the orientation shown in Figure 5, it should be understood
that the adjuster should not be limited to this orientation.
The adjuster 100 includes base plates 101 and 111 to
which other components are operatively connected.
[0015] Thebase plate 101 is generally rectangular and
includes a first side 102 proximate the front and a second
side 106 proximate the rear. The base plate 101 includes
an aperture 103 proximate the top and the first side 102
and an aperture 104 proximate the bottom and the first
side 102. The base plate 101 includes an aperture 107
proximate the top and the second side 106 and an aper-
ture 108 proximate the bottom and the second side 106.
The base plate 101 also includes a center aperture 105
proximate the center of the base plate 101 between the
apertures 103 and 104 and the apertures 107 and 108.
Proximate the aperture 107 and the top, a protrusion 109
extends generally upwardly from the base plate 101 and
forms a notch proximate the top and the second side 106.
[0016] Thebaseplate 111isalsogenerally rectangular
and includes a first side 112 proximate the front and a
second side 116 proximate the rear. The base plate 111
includes an aperture 113 proximate the top and the first
side 112 and an aperture 114 proximate the bottom and
thefirstside 112. The base plate 111 includes an aperture
117 proximate the top and the second side 116 and an
aperture 118 proximate the bottom and the second side
116. The base plate 111 also includes a center aperture
115 proximate the center of the base plate 111 between
the apertures 113 and 114 and the apertures 117 and
118. Proximate the aperture 117 and the top, a protrusion
119 extends generally upwardly from the base plate 111
and forms a notch proximate the top and the second side
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116.

[0017] A hub or shaft includes hub portions 121 and
128, which are operatively connected to the base plates
101 and 111. The hub portions 121 and 128 are shafts
having semicircular cross-sections and are positioned
with the flat portions facing one another with a gap form-
ing a slot 135 therebetween. The hub portion 121 in-
cludes a first end 122 with a bore 123 extending laterally
therethrough, a second end 124 with a bore 125 extend-
ing laterally therethrough, and a bore 126 extending lat-
erally through an intermediate portion between the first
and second ends 122 and 124. The hub portion 128 in-
cludes a first end 129 with a bore 130 extending laterally
therethrough, a second end 131 with a bore 132 extend-
ing laterally therethrough, and a bore 133 extending lat-
erally through an intermediate portion between the first
and second ends 129 and 131.

[0018] A pin 136 is a cylindrical shaft with first and sec-
ond ends 137 and 138 having smaller diameters than an
intermediate portion of the pin 136. The first end 137 is
configured and arranged to be inserted into the aperture
104 of the base plate 101, and the second end 138 is
configured and arranged to be inserted into the aperture
114 of the base plate 111. The intermediate portion of
the pin 136 is positioned between the base plates 101
and 111.

[0019] A pin 140 is also a cylindrical shaft with first and
second ends 141 and 142 having smaller diameters than
an intermediate portion of the pin 140. The first end 141
is configured and arranged to be inserted through the
aperture 107 of the base plate 101, and the second end
142 is configured and arranged to be inserted through
the aperture 117 of the base plate 111. The ends 141
and 142 extend outward from the respective outer sides
of the base plates 101 and 111, and the intermediate
portion of the pin 140 is positioned between the base
plates 101 and 111.

[0020] A ratchet wheel 180 is a generally cylindrical
portion with first and second semicircular longitudinal
bores 181 and 182 configured and arranged to receive
the ends 122 and 129 of the hub portions 121 and 128.
The ratchet wheel 180 also includes teeth 183 extending
outward from its sides and a lateral bore 184. The lateral
bore 184 corresponds with the bores 123 and 130 of the
hub portions 121 and 128, and a fastener 194 extends
through the bores to connect the ratchet wheel 180 to
the ends 122 and 129.

[0021] A ratchetwheel 186 is also a generally cylindri-
cal portion with first and second longitudinal bores 187
and 188 configured and arranged to receive the ends
124 and 131 of the hub portions 121 and 128. The ratchet
wheel 186 also includes teeth 189 extending outward
from its sides and a lateral bore 190. The lateral bore 190
corresponds with the bores 125 and 132 of the hub por-
tions 121 and 128, and a fastener 195 extends through
the bores to connect the ratchet wheel 186 to the ends
124 and 131.

[0022] A spacer 145 is a generally square-shaped
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shaft from which a first flange 146 extends outward from
proximate the top of one end and a second flange 147
extends outward from proximate the top of the other end.
A bore 148 extends longitudinally through the spacer
145. The base of the spacer 145 is configured and ar-
ranged to be positioned between the base plates 101
and 111 so that the bore 148 corresponds with the ap-
ertures 103 and 113 of the base plates 101 and 111, and
the flanges 146 and 147 are positioned on top of the base
plates 101 and 111. A fastener 192 extends through the
apertures 103 and 113 and the bore 148 to connect the
spacer 145 to the base plates 101 and 111. The pin 136
and the spacer 145 form a slot 155 therebetween.
[0023] A spacer 150 is also a generally square-shaped
shaft from which a first flange 151 extends outward from
proximate the bottom of one end and a second flange
152 extends outward from proximate the bottom of the
other end. A bore 153 extends longitudinally through the
spacer 150. The base of the spacer 150 is configured
and arranged to be positioned between the base plates
101 and 111 so that the bore 153 corresponds with the
apertures 108 and 118 of the base plates 101 and 111,
and the flanges 151 and 152 are positioned below the
base plates 101 and 111. Afastener 193 extends through
the apertures 108 and 118 and the bore 153 to connect
the spacer 150 to the base plates 101 and 111. The pin
140 and the spacer 150 form a slot 156 therebetween.
[0024] A pawl member 168 is generally L-shaped with
an engaging portion 169 proximate one end and arelease
portion 170 proximate the other end. The engaging por-
tion 169 includes an aperture 171 proximate the juncture
of the two ends. The first end 141 of the pin 140 extends
through the aperture 171, and the firstend 141 is clinched
to form a head, which secures the pawl member 168 to
the pin 140. The engaging portion 169 is configured and
arranged to engage a tooth of the ratchet wheel 180.
[0025] A pawl member 174 is also generally L-shaped
with an engaging portion 175 proximate one end and a
release portion 176 proximate the other end. The engag-
ing portion 175 includes an aperture (not shown) proxi-
mate the juncture of the two ends. The second end 142
of the pin 140 extends through the aperture 177, and the
second end 142 is clinched to form a head, which secures
the pawl member 174 to the pin 140. The engaging por-
tion 175 is configured and arranged to engage a tooth of
the ratchet wheel 186.

[0026] A spring 158 includes a coiled intermediate por-
tion 161 interconnecting a first end 159 and a second
end 160, and a spring 163 includes a coiled intermediate
portion 166 interconnecting a first end 164 and a second
end 165. The coiled portion 161 of the spring 158 is con-
figured and arranged to be positioned about the first end
141 of the pin 140, and the coiled portion 166 of the spring
163 is configured and arranged to be positioned about
the second end 142 of the pin 140. The spring 158 is
positioned between the base plate 101 and the pawl
member 168, and the spring 163 is positioned between
the base plate 111 and the pawl member 174. The first
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end 159 of the spring 158 engages the base plate 101
proximate the notch formed by the protrusion 109, and
the second end 160 of the spring 158 engages the pawl
member 168. Because the pawl member 168 is pivotally
connected to the pin 140, the spring 158 places a biasing
force on the pawl member 168 so that the engaging por-
tion 169 is biased in a downward direction to engage the
ratchet wheel 180. The first end 164 of the spring 163
engages the base plate 111 proximate the notch formed
by the protrusion 119, and the second end 165 of the
spring 163 engages the pawl member 174. Because the
pawl member 174 is pivotally connected to the pin 140,
the spring 163 places a biasing force on the pawl member
174 so that the engaging portion 175 is biased in a down-
ward direction to engage the ratchet wheel 186.

[0027] To assemble the adjuster 100 and connect the
adjuster to a strap or webbing 197 of a safety harness,
the hub portions 121 and 128 are positioned on opposing
sides of the webbing 197 with the flat portions facing one
another thus positioning the webbing 197 in the slot 135.
The ends 122 and 129 of the hub portions 121 and 128
are inserted through the center aperture 105 of the base
plate 101 and into the respective bores 181 and 182 of
the ratchet wheel 180, and the fastener 194 is inserted
into the bores 184, 123, and 130. The ends 137 and 141
of the pins 136 and 140 are inserted into the respective
apertures 104 and 107 of the base plate 101, and then
the base plate 111 is connected. The pins 136 and 140
are positioned on opposing sides of the webbing 197.
The ends 124 and 131 of the hub portions 121 and 128
areinserted through the centeraperture 115 and the ends
138 and 142 of the pins 136 and 140 are inserted into
the respective apertures 114 and 117 of the base plate
111. The ends 124 and 131 of the hub portions 121 and
128 are then inserted into the respective bores 187 and
188 of the ratchet wheel 186, and the fastener 195 is
inserted into the bores 190, 125, and 132. A fastener
could be inserted through the bores 126 and 133 and the
webbing to secure the webbing to the hub portions 121
and 128, if desired. The spacers 145 and 150 are posi-
tioned between the base plates 101 and 111 so that the
bores 148 and 153 correspond with the respective aper-
tures 103 and 113 and apertures 108 and 118, the flanges
146 and 147 being proximate the top of the base plates
101 and 111 and the flanges 151 and 152 being proxi-
mate the bottom of the base plates 101 and 111, and
then fasteners 192 and 193 are inserted to connect the
spacers 145 and 150 to the base plates 101 and 111.
The spacers 145 and 150 are positioned on opposing
sides of the webbing 197, and the webbing 197 extends
through the opening 155 formed by the pin 136 and the
spacer 145 and the opening 156 formed by the pin 140
and the spacer 150.

[0028] The coiled portion 161 of the spring 158 is po-
sitioned about the first end 141 of the pin 140 extending
outward from the base plate 101, and the first end 159
of the spring is positioned to engage the base plate 101
proximate the notch formed by the protrusion 109. The
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first end 141 is then inserted into the aperture 171 of the
pawl member 168, with the engaging portion 169 posi-
tioned to engage a tooth of the ratchet wheel 180, the
second end 160 of the spring is positioned to engage the
pawl member 168, and a fastener (not shown) is inserted
through the aperture 171 and into the first end 141 to
secure the pawl member 168 to the pin 140. The coiled
portion 166 of the spring 163 is positioned about the sec-
ond end 142 of the pin 140 extending outward from the
base plate 111, and the first end 164 of the spring is
positioned to engage the base plate 111 proximate the
notch formed by the protrusion 119. The second end 142
is then inserted into the aperture (not shown) of the pawl
member 174, with the engaging portion 175 positioned
to engage a tooth of the ratchet wheel 186, the second
end 165 of the spring is positioned to engage the pawl
member 174, and a fastener 178 is inserted through the
aperture and into the second end 142 to secure the pawl
member 174 to the pin 140. Itis recognized that the com-
ponents of the adjuster 100 could be assembled in any
suitable order and this is just an example of how the ad-
juster 100 could be assembled.

[0029] In operation, the adjuster 100 could be moved
along the length of the webbing 197 to a desired location
when the adjuster 100 is in a positioning position, which
is shown in Figures 6 and 7. One of the ratchet wheels
180 and 186 could be turned to take up any slack in the
webbing 197 to obtain a desired fit. Because the ratchet
wheels 180 and 186 are connected to the hub portions
121 and 128, turning one turns the other and the hub
portions 121 and 128 rotate to wind the webbing 197
about the hub. The teeth provide a non-slip surface to
assist in turning the ratchet wheels. The shape of the
teeth allow rotation in one direction but prevent rotation
in the opposite direction. The springs 158 and 163 bias
the pawl members 168 and 174 to engage the teeth, and
as the ratchet wheels turn, the pawl members 168 and
174 move to slide over the teeth and engage the adjacent
teeth in the direction of rotation. A first partially wound
position is shown in Figures 8 and 9, and a second par-
tially wound position is shown in Figures 10 and 11.
[0030] Toloosenthe webbing 197, both pawl members
168 and 174 are pivoted to disengage the engaging por-
tions 169 and 175 from the teeth, and this could be ac-
complished by applying a downward force on the release
portions 170 and 176, which moves the engaging por-
tions 169 and 175 upward away from the teeth. Then,
either the webbing 197 can be pulled in opposite direc-
tions away from the adjuster 100 or the adjuster 100 can
be pulled outward to unwind the webbing 197 from the
hub or shaft.

[0031] An embodiment adjuster 200 is shown in Fig-
ures 12-18. Although the adjuster is being described in
the orientation shown in Figure 12, it should be under-
stood that the adjuster should not be limited to this ori-
entation.

[0032] The adjuster 200 includes a base 201 with an
intermediate portion 202 interconnecting a first side 205
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and a second side 215. The intermediate portion 202 is
generally rectangular with an opening 203 between a
front portion 202a and a rear portion 202b. The first side
205 extends upward proximate one side of the interme-
diate portion 202 and the second side 215 extends up-
ward proximate an opposing side of the intermediate por-
tion 202. The first side 205 includes a first end 206 and
asecond end 208 with an opening 207 between the ends
206 and 208. A first protrusion 209 extends upward from
the first side 205 proximate the second end 208 and in-
cludes an aperture 210. A second protrusion 211 extends
outward proximate the first protrusion 209 and includes
a first arm 212 and a second arm 213 forming a notch
214 therebetween. The second side 215 includes a first
end 216 and a second end 218 with an opening 217 be-
tween the ends 216 and 218. A first protrusion 219 ex-
tends upward from the second side 215 proximate the
second end 218 and includes an aperture 220. A second
protrusion 221 extends outward proximate the first pro-
trusion and includes a first arm 222 and a second arm
223 forming a notch 224 therebetween.

[0033] A bar 230 includes a generally cylindrical inter-
mediate portion 233 with a knurled surface 234 intercon-
necting a first end 231 and a second end 232, which are
rectangular protrusions extending longitudinally outward
from the intermediate portion 233. The intermediate por-
tion 233 is configured and arranged to fit within the open-
ing 203 of the base, and the ends 231 and 232 are con-
figured and arranged to fit within the respective openings
207 and 217 in the sides 205 and 215 of the base 201.
The bar 230 is preferably slidable within the base 201.
[0034] A huborshaftportion 242 includes first and sec-
ond portions 248 and 249, which form a slot 250 there-
between, interconnecting a first end 243 and a second
end 251. The slot 250 is tapered so that one side is wider
than the other side of the slot 250. The first end 243 in-
cludes connecting portion 245 interconnecting a knob
244 and a ratchet wheel 246. The knob 244 is a cross-
shaped member as shown but could be any suitable
knob, preferably with a non-slip type surface. The con-
necting portion 245 is configured and arranged to be re-
ceived within the notch 214 by the arms 212 and 213.
The ratchet wheel 246 includes teeth 247, and ends of
the first and second portions 248 and 249 are operatively
connected to the ratchet wheel 246 on the side opposite
the connecting portion 245. The second end 251 includes
aratchetwheel 252 including teeth 253, and the opposing
ends of the first and second portions 248 and 249 are
operatively connected to the ratchet wheel 252. A pro-
trusion 254 extends outward from the ratchet wheel 252
and is configured and arranged to be received within the
notch 224 by the arms 222 and 223. The components of
the hub portion 242 could be integral, molded as a single
part, or separate parts operatively connected. The hub
or shaft portion 242 could be made of plastic.

[0035] Pawls 260a and 260b are configured and ar-
ranged to releasably engage the respective ratchet
wheels 246 and 252. As shown in Figure 13, pawl 260b
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includes an engaging portion 261 configured and ar-
ranged to engage the ratchet wheel 252 proximate be-
tween two adjacent teeth 253, one of the teeth being
configured and arranged to engage the engaging portion
261 and preventrotationin one direction. Anintermediate
portion 262, which includes an aperture 263, a notch 264,
and an extension portion 265, interconnects the engag-
ing portion 261 and a release portion 266. The extension
portion 265 extends outward from the intermediate por-
tion 262 proximate the release portion 266, and the notch
264 is between the extension portion 265 and the engag-
ing portion 261. Although notlabeled, pawl 260a includes
similar components as pawl 260b.

[0036] A pin 238 includes a first end 239 and a second
end 240, which are smaller in diameter than an interme-
diate portion of the pin 238. The ends 239 and 240 of the
pin 238 are inserted through the respective apertures of
the pawls 260a and 260b and through bores of springs
(not shown) before being inserted into the respective ap-
ertures 210 and 220 of the base 201. Portions of the ends
239 and 240 extending outward from the base 201 are
clinched to form heads. One end of each spring engages
the base 201 and the other end of each spring engages
the respective pawl to place biasing forces on the pawls
to bias the pawls in an engaging position to engage the
ratchet wheels. The pawls’ notches accommodate and
position the bar 230 and also move the bar 230 when the
pawls are pivoted. When the pawls engage the ratchet
wheels, the bar 230 is positioned toward the rear portion
202b. When the pawls disengage the ratchet wheels, the
bar 230 is positioned toward the front portion 202a. The
springs bias the release portions of the pawls downward,
and the pawls’ extension portions contact the sides 205
and 215 to act as stops to prevent further downward
movement of the pawls. The release portion 266 extends
inward and provides a surface upon which a downward
force can be exerted to overcome the biasing force of
the springs and pivot the engaging portion 261 upward
and away from the ratchetwheel 252 to release the ratch-
et wheels.

[0037] A webbing (not shown) includes an end, which
is folded over approximately 6mm (%4 inch) and sewn to
itself using a "bar tac". Slot 250 is tapered so that the end
of the webbing with the "bar tac" fits within the wider part
of the slot but cannot be pulled through the narrower part
of the slot. The webbing then goes under the base 201,
through the opening 203 between the bar 230 and the
front portion 202a of the base 201, around the bar 230,
and then through the opening 203 between the bar 230
and the rear portion 202b proximate the other side of the
base 201. The webbing is pinched between the bar 230
and the rear portion 202b, and friction keeps the webbing
secured. The friction is sufficient to adequately keep the
webbingin place should aload be applied to the webbing.
An end of a second webbing (not shown) is inserted
through the opening 203 between the bar 230 and the
front portion 202a and then sewn to itself. Thus, the ad-
juster 200 is used to interconnect two webbings and ad-
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just one of the webbings, the webbing connected to the
hub portion 242.

[0038] Inoperation, totake up any slack or excess web-
bing, the knob 244 is rotated to wind a portion of the
webbing around the portions 248 and 249, and as the
knob 244 is rotated in the winding direction, the pawls
260 slide over the teeth to engage the ratchet wheels
proximate the adjacent teeth. In the opposite direction,
the pawls 260 are engaged by the teeth, which prevent
the knob 244 from being rotated. As the webbing is being
wound about the portions 248 and 249, the webbing
slides through the intermediate portion 202 and around
the bar 230. To loosen the webbing, both pawls 260 are
disengaged from the ratchet wheels 246 and 252 by ex-
erting an upward force on the release portions, which
pivots the engaging portions downward and away from
the teeth of the ratchet wheels. In addition, the pawls
move the bar 230 toward the front portion 202a to allow
the webbing to slide through the device. The knob 244
can then be rotated in the opposite, unwinding direction.
[0039] An embodiment adjuster 600, which is shown
in Figures 50-53, is similar to adjuster 200. Therefore,
only the relatively significant differences will be de-
scribed. Although the adjuster is being described in the
orientation shown in Figure 51, it should be understood
that the adjuster should not be limited to this orientation.
[0040] The adjuster's base includes a front portion
602a and a rear portion 602b, and sides 605 and 615
extend upward from the base similar to the adjuster 200.
The bar 630 is similarly connected to the base. Proximate
the second arm 613 of the first side, a protrusion 625
extends outward therefrom andincludes an aperture 626,
and proximate the second arm 623 of the second side,
aprotrusion 627 extends outward therefrom and includes
an aperture 628.

[0041] A cover 675 is configured and arranged to con-
nect to the base and includes a top 676, a hinge portion
677 through which a bore 677a extends, and a rear por-
tion 678. The rear portion 678 includes a top 679 and a
bottom 680 interconnected at the sides and forming a
slot 681. The bore 677a is configured and arranged to
receive the pin 638, and the pawls 660a and 660b are
positioned on the pin 638 on each respective side of the
cover 675. The ends of the pin 638 are then inserted into
the apertures in the protrusions 609 and 619 to secure
the cover 675 and the pawls 660a and 660b to the base.
The pin 638 could also be a rivet. A fastener (not shown)
such as a screw, a stud, or a rivet could be inserted
through each of the apertures 626 and 628 in the base
to secure the cover 675 to the base to prevent the cover
675 from opening.

[0042] A spring (notshown) is positioned about the pin
638 between the cover 675 and each of the pawls 660a
and 660b, and one end is operatively connected to the
cover 675 and the other end is operatively connected to
the pawl to bias the pawl to engage the ratchet wheel.
The end connected to the cover 675 is wrapped about
the cylindrical portion forming the bore 677a, and the end
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connected to the pawl engages the pawl proximate the
notch between the engaging portion and the release por-
tion.

[0043] As shown in Figure 53, the cover 675 conforms
to the shape of the ratchet wheels 646 and 652 of the
hub portion 642, and the knob 644 is positioned on the
other side of the cover 675. The webbing (not shown) is
similarly routed through the adjuster 600 as adjuster 200,
but the webbing extends through the slot 681 of the cover
675. The tapered slot of the hub portion 642 is shown in
Figure 53. The cover 675 assists in keeping the webbing
in place on the hub portion 642 and proximate the rear
portion 678 of the cover 675.

[0044] An embodiment adjuster 300 is shown in Fig-
ures 19-23. Although the adjuster is being described in
the orientation shown in Figures 19 and 20, it should be
understood that the adjuster should not be limited to this
orientation. The adjuster 300 includes plates 301 and
311 to which other components are operatively connect-
ed.

[0045] The plate 301 is generally rectangular-shaped
and includes a first side 302 and a second side 306. The
plate 301 also includes an aperture 303 proximate the
top and the first side 302, an aperture 304 proximate the
bottom and the first side 302, an aperture 307 proximate
the top and the second side 306, an aperture 308 prox-
imate the bottom and the second side 306, and a center
aperture 305 between the side apertures.

[0046] The plate 311 is also generally rectangular-
shaped and includes a first side 312 and a second side
316. The plate 311 also includes an aperture 313 proxi-
mate the top and the first side 312, an aperture 314 prox-
imate the bottom and the first side 312, an aperture 317
proximate the top and the second side 316, an aperture
318 proximate the bottom and the second side 316, and
acenteraperture 315 between the side apertures. Aramp
319 s positioned proximate between the center aperture
315 and the apertures 313 and 314, and a ramp 320 is
positioned proximate between the center aperture 315
and the apertures 317 and 318. The ramp 319 inclines
from bottom to top, and ramp 320 inclines from top to
bottom.

[0047] A shaft 322, which is generally cylindrical, in-
cludes an intermediate portion 324 interconnecting a first
end 323 and a second end 326. The intermediate portion
324 includes a slot 325. The first and second ends 323
and 326 have smaller diameters than the intermediate
portion 324. The second end 326 includes three portions
with gradually smaller diameters and first and second
shoulders 328 and 329 between the portions. Proximate
the distal end of the second end 326 is a detent 327.
Opposing sides of the second end 326 include flat por-
tions 330. The first end 323 is configured and arranged
to be inserted into the center aperture 305 of the plate
301, and the second end 326 is configured and arranged
to be inserted into the center aperture 315 of the plate
311. The distal end of the second end 326 extends out-
ward from the plate 311. The intermediate portion 324 of
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the shaft 322 is positioned between the plates 301 and
311.

[0048] A spacer 335 having a longitudinal bore that
corresponds with the apertures 303 and 313 s positioned
between the plates 301 and 311, and a fastener 336 ex-
tends through the apertures 303 and 313 and the bore
to connect the spacer 335 to the plates 301 and 311. A
spacer 337 having a longitudinal bore that corresponds
with the apertures 304 and 314 is positioned between
the plates 301 and 311, and a fastener 338 extends
through the apertures 304 and 314 and the bore to con-
nect the spacer 337 to the plates 301 and 311. A spacer
339 having a longitudinal bore that corresponds with the
apertures 307 and 317 is positioned between the plates
301 and 311, and a fastener 340 extends through the
apertures 307 and 317 and the bore to connect the spacer
339 to the plates 301 and 311. A spacer 341 having a
longitudinal bore that corresponds with the apertures 308
and 318 is positioned between the plates 301 and 311,
and a fastener 342 extends through the apertures 308
and 318 and the bore to connect the spacer 341 to the
plates 301 and 311. Figure 20 shows the fasteners 336,
338, 340, and 342 already clinched to form heads to se-
cure the spacers to the plates 301 and 311.

[0049] A knob 345 is generally cylindrical with a bore
350 extending longitudinally therethrough. The bore 350
includes opposing flat portions 351 corresponding with
the flat portions 330 of the shaft 322 so that when the
knob 345 is positioned about the second end 326, the
knob 345 and the shaft 322 rotate together. A first end
346 of the knob 345 includes notches 347, preferably
four spaced ninety degrees apart. Each notch 347 is con-
figured and arranged to receive a portion of a ramp of
the plate 311, two opposing notches receiving the ramps.
A second end 348 includes a cavity 349 in fluid commu-
nication with the bore 350. A spring 354 is positioned
within the cavity 349 and about the second end 326 of
the shaft 322, and a washer 355 and a retaining ring 356,
which engages the detent 327, secures the spring 354
to the shaft 322.

[0050] A webbing (notshown)extends through the slot
325 and between the spacers 335 and 337 and between
the spacers 339 and 341. The spacers assist in reducing
wear on the webbing. When the webbing is not wound
about the shaft 322, the adjuster 300 is in a positioning
position and can be slid along the length of the webbing
to position the adjuster 300 in a desired location on the
webbing.

[0051] In operation, the webbing is wound about the
shaft 322 by simply turning the knob 345, which turns the
shaft 322. The spring 354 places a biasing force on the
knob 345, biasing the knob 345 toward the plate 311,
and when the ramps 319 and 320 are engaged by the
knob 345, the knob 345 cannot rotate in one direction
and thus the shaft 322 cannot rotate in the one direction.
As shown in Figures 19, 20, and 23, the one direction is
a counter-clockwise direction. However, because the
ramps 319 and 320 are inclined, the knob 345 can be
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rotated in the opposite direction and thus the shaft 322
can be rotated in the opposite direction. The opposite
direction is a clockwise direction. To unwind the webbing
from the shaft 322, the knob 345 is pulled outward away
from the plate 311, compressing the spring, and the knob
345 disengages the ramps 319 and 320, which enables
the knob 345 and the shaft 322 to be rotated in the coun-
ter-clockwise direction. When the knob 345 is released,
the spring 354 biases the knob 345 toward the plate 311
to engage the ramps 319 and 320.

[0052] An embodiment adjuster 400 is shown in Fig-
ures 24-29. Although the adjuster is being described in
the orientation shown in Figures 24 and 25, it should be
understood that the adjuster should not be limited to this
orientation.

[0053] A base 401, shown in Figures 30-33, includes
an intermediate portion 402 interconnecting a first side
405 and a second side 415, which are preferably integral
but could be separate components operatively connect-
ed together. The intermediate portion 402 includes an
opening 403 between a front portion 402a and a rear
portion 402b of the intermediate portion 402. The first
side 405 includes a top portion extending upward from a
side of the intermediate portion 402, proximate between
the front and rear portions, having a front 406 and a rear
409 and includes a bottom portion 411 extending down-
ward from the intermediate portion 402. The first side 405
also includes an aperture 407 proximate the front 406
and a protrusion 410 extending outward proximate the
top of the rear 409. The bottom portion 411 is rounded
and a bore 408 is positioned proximate the juncture of
the top portion and the bottom portion 411.

[0054] The second side 415 includes a top portion ex-
tending upward from an opposing side of the intermediate
portion 402, proximate between the front and rear por-
tions, having a front 416 and a rear 419 and includes a
bottom portion 422 extending downward from the inter-
mediate portion 402. The first side 415 also includes an
aperture 417 proximate the front 416 and a protrusion
420 extending outward proximate the top of the rear 419.
The bottom portion 422 is rounded and a bore 418 is
positioned proximate the juncture of the top portion and
the bottom portion 422. The bore 418 includes notches
421, preferably three spaced approximately 120 degrees
apart.

[0055] A shaft 425, shown in Figures 39-42, includes
an intermediate portion 427 interconnecting a first end
426 and a second end 429. The intermediate portion 427
includes a slot 428, which is preferably chamfered or ra-
diused to reduce wear on the webbing. Because the slot
428 is chamfered or radiused, the first end 426 appears
differently in Figures 39 and 40. The second end 429, as
shown in Figures 39 and 40, includes a portion with a
smaller diameter and a shoulder 431 between the two
portions. Flat portions 432 are on opposing sides of the
second end 429, and a detent is proximate the distal end
of the second end 429.

[0056] A knob 435, shown in Figures 43-45, is gener-
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ally cylindrical with a bore 440 extending longitudinally
therethrough and includes a first end 436 from which
ramps 437 extend outward. Preferably there are three
ramps 437 spaced approximately 120 degrees apart to
correspond with the notches 421 of the bore 418. The
ramps 437 incline in a clockwise direction about the bore
440. The second end 438 includes a cavity 439 with a
larger diameter than the bore 440, which includes flat
portions 441 on opposing sides of the bore 440 that cor-
respond with the flat portions 432 of the shaft 425. The
outer surface of the knob 435 preferably includes ribs
442 or any other suitable non-slip surface.

[0057] A cover 445, shown in Figures 34-37, includes
a front 446 and a rear 450, which curve downward from
an intermediate portion. First and second inner protru-
sions 447 and 448 extend along the front 446 and form
a channel 449 therebetween. The rear 450 includes a
flange 455 extending outward therefrom, and first and
second protrusions 451 453 extend outward from oppos-
ing sides of the distal end of the flange 455 to form first
and second notches 452 and 454, respectively.

[0058] The shaft 425 extends through the bores 408
and 418 so that the shaft’s intermediate portion 427 is
proximate the base’s intermediate portion 402, the first
side 405 receives the first end 426 within the bore 408,
and the second side 415 receives the second end 429
within the bore 418. The second end 429 is inserted into
the bore 439 of the knob 435, and the knob 435 is con-
nected to the second end 429 with a washer 461 and a
retaining ring 462. A spring (not shown) is positioned be-
tween the shoulder 431 and the washer about the second
end 429, and the spring places a biasing force on the
knob 435, biasing the knob 435 toward the second side
415 so thattheramps 437 are positioned within the notch-
es 421 to prevent rotation of the knob 435 and thus pre-
vent rotation of the shaft 425.

[0059] The protrusions 410 and 420 of the base 401
fit within the notches 452 and 454 of the cover 445, and
the apertures 407 and 417 of the base align with the
channel 449 of the cover 445. A fastener 458, which is
shown in Figure 38, extends through the apertures 407
and 417 and the channel 449 to connect the cover 445
and the base 401. When the cover 445 and the base 401
are connected, a slot 456 is formed between the base
401 and the front 446 of the cover 445.

[0060] A webbing (not shown) includes an end, which
is inserted through the slot 428, around one side of the
intermediate portion 427, and then is secured to itself
with stitching. Alternatively, the end of the webbing could
be folded over approximately s inch and sewn to itself
using a "bar tac". Slot 428 could be chamfered or tapered
so that the end of the webbing with the "bar tac" fits within
the wider (outer) part of one side of the slot but cannot
be pulled through the narrower (inner) part of the slot.
The webbing extends through the slot 428 and through
the slot 456 between the base 401 and the cover 445.
An end of a second webbing (not shown) is inserted
through the opening 403, positioned about the rear por-



17 EP 2 414 048 B1 18

tion 402b, and then sewn toitself. Thus, the adjuster 400
is used to interconnect two webbings and adjust one of
the webbings, the webbing connected to the shaft 425.

[0061] In operation, the webbing is wound about the
shaft 425 by simply turning the knob 435, which turns the
shaft 425. The ramps 437 are inclined so the knob 435
can only be rotated in the winding direction because the
shoulders of the ramps 437 prevent the knob 435 from
being rotated in the opposite, unwinding direction. The
spring (not shown) places a biasing force on the knob
435, biasing the knob 435 toward the second side 415,
and when the ramps 437 are engaged by the second
side 415 within the notches 421, the knob 435 cannot
rotate in the opposite, unwinding direction and thus the
shaft 322 cannot rotate in the opposite, unwinding direc-
tion. To unwind the webbing from the shaft 425, the knob
435 is pulled outward away from the second side 415,
compressing the spring, and the ramps 437 clear the
notches 421, which enables the knob 435 and the shaft
425 to be rotated in the opposite, unwinding direction.
When the knob 435 is released, the spring biases the
knob 435 toward the second side 415 to engage the
ramps 437.

[0062] Anembodimentadjuster400’is showninFigure
46, and a female buckle portion 495 that could be used
with the adjuster 400’ is shown in Figure 47. The adjuster
400’ is similar to the adjuster 400 but includes a male
buckle portion 490 extending outward from the rear por-
tion of the base’s intermediate portion. An example of a
suitable female buckle portion that could be used is dis-
closedin U.S. Patent 6,668,434. The male buckle portion
490 includes shoulders 491 and 492 configured and ar-
ranged to be engaged by the pawls 469 and 497 of the
female buckle portion 495, which is well known in the art.
Any suitable male buckle portions and female buckle por-
tions could be used, and these portions could also be
interchanged. In addition to quick-connect type buckles,
pass-through type buckles or any other suitable types of
buckles could also be used and one portion of these buck-
les could be connected to an adjuster to connect two
straps.

[0063] One possible use for the adjusters is shown in
Figure 48, which shows adjuster 100, but any suitable
adjuster could be used. Although any suitable safety har-
ness could be used, safety harness 500 is an example
of a suitable safety harness. The safety harness straps
could be made of webbing or any other suitable material.
The safety harness 500 includes a first shoulder strap
501 and a second shoulder strap 502, which are routed
through a dorsal pad 503, and a D-ring 504 is operatively
connected to the straps 501 and 502 with the dorsal pad
503. Proximate the front of the safety harness 500, the
shoulder straps 501 and 502 are interconnected with
chest straps 505 and 506. A waist strap 507 connects
the shoulder straps 501 and 502 proximate below the
dorsal pad 503 and proximate below the chest straps 505
and 506, and a seat strap 508 is operatively connected
to the shoulder straps 501 and 502 proximate the distal
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ends of the shoulder straps 501 and 502. Leg straps 509
and 510 are operatively connected proximate the junc-
tures of the shoulder straps 501 and 502 and the seat
strap 508.

[0064] The adjuster 100 is operatively connected to
the shoulder straps 501 and 502 between the chest
straps 505 and 506 and the waist strap 507, and the
adjuster 100 is used to adjust the lengths of the shoulder
straps 501 and 502 by winding any excess webbing about
the hub or shaft portions. An adjuster similar to adjusters
100 and 300 could be used to adjust the lengths of the
shoulder straps 501 and 502.

[0065] Examples of other possible uses, which should
not considered exhaustive, for adjusters with safety har-
nesses are shown in Figure 49. Although any suitable
safety harness could be used, safety harness 690 is an
example of a suitable safety harness. The safety harness
690 includes a first shoulder strap 601 and a second
shoulder strap 602, which are interconnected with chest
straps 695 and 606. An optional waist strap, with end
portions 607a and 607b, connects the shoulder straps
601 and 602 proximate below the chest straps 605 and
606, and a seat strap 608 is operatively connected to the
shoulder straps 601 and 602 proximate the distal ends
of the shoulder straps 601 and 602. Leg straps, with end
portions 609a and 609b and straps 610a and 610b, are
operatively connected proximate the junctures of the
shoulder straps 601 and 602 and the seat strap 608.
[0066] The various locations of where adjusters could
be used on safety harness 600 are indicted by blocks in
Figure 49. Adjuster A1 interconnects the chest straps
605 and 606, and adjuster A1 could be one of the adjust-
ers 200, 400, 400’, and 600. Alternatively, if the chest
strap were a single strap rather than two straps, one of
the adjusters 100 and 300 could be used.

[0067] Adjusters A2 and A3 are operatively connected
to the shoulder straps 601 and 602, respectively, and
adjusters A2 and A3 could be one of the adjusters 100
and 300. Alternatively, if the shoulder straps were two
straps each rather than a single strap each, one of the
adjusters 200, 400, 400’, and 600 could be used. In ad-
dition, if the adjusters A2 and A3 were adjusters 400 or
other suitable adjusters, buckles could be used in the
locations of the adjusters A4 and A5 to connect the shoul-
der strap portions to the ends of the seat strap 608.
[0068] Adjusters A4 and A5 interconnect the shoulder
straps 601 and 602 and the ends of the seat strap 608,
and adjusters A4 and A5 could be one of the adjusters
200, 400, 400’, and 600.

[0069] Adjuster A6 interconnects the end portions
607a and 607b of the waist strap, and adjuster A6 could
be one of the adjusters 200, 400, 400’, and 600.

[0070] Adjusters A7 and A8 interconnect the end por-
tions 609a and 609b and the end portions 610a and 610b,
respectively, of the leg straps, and adjusters A7 and A8
could be one of the adjusters 200, 400, 400’, and 600.
[0071] Because the adjusters wind excess webbing
material about the hub or the shaft, there are not any end
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portions left hanging from the safety harness. Thus, the
risk of the safety harness getting caught on something
is reduced.

[0072] In addition, once the straps are adjusted, the
straps should not have to be readjusted because the ad-
justers reduce the likelihood that the straps will become
loose during use.

[0073] Several embodiments have been described as
examples, and the various features could be inter-
changed among the embodiments.

[0074] The above specification, examples, and data
provide a complete description of the manufacture and
use of the composition of embodiments of the invention.
Since many embodiments of the invention can be made
without departing from the spirit and scope of the inven-
tion, the invention resides in the claims hereinafter ap-
pended.

Claims

1. Anadjusterforadjusting alength of atleast one strap
of asafety harness (690), the atleast one strap being
selected from the group consisting of at least one
shoulder strap (601, 602), at least one chest strap
(695), at least one waist strap (607a, 607b), at least
oneseatstrap (608), and atleast one leg strap (609a,
609b, 610a, 610b), comprising:

a base (101,111, 201, 301, 311, 401, 602a,
602b, 605, 615);

a shaft (121, 128, 242, 322, 425, 642) rotatably
operatively connected to the base and defining
a slot (135, 250, 325, 428) configured and ar-
ranged to receive the at least one strap; and

a locking mechanism (180, 186, 168, 174, 158,
163, 260a, 260b, 246, 252, 345, 311, 354, 355,
356, 401, 435, 433, 461, 462, 646, 652, 615,
660a, 660b) interconnecting the base and the
shaft, the locking mechanism allowing rotation
of the shaft in a first direction and preventing
rotation of the shaft in a second opposite direc-
tion;

and characterized in that the slot (135, 250,
325, 428) is tapered to receive an end of the at
least one strap.

2. The adjuster of claim 1, wherein the shaft (121, 128,
242, 322, 425, 642) receives the at least one strap
in a desired position of any position along a length
ofthe atleastone strap, the desired position selected
from the group consisting of along the at least one
chest strap, along the at least one shoulder strap,
between the at least one seat strap and the at least
one shoulder strap, along the waist strap, and along
the at least one leg strap and wherein the shaft (121,
128, 242, 322, 425, 642) is slidable along a length
of the at least one strap before the at least one strap
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is wound about the shaft.

3. The adjuster of claim 1, wherein the base (101, 111,
201, 301, 311, 401, 602a, 602b, 605, 615) includes
a male buckle portion (490) configured and arranged
to be operatively connected to a female buckle por-
tion (495) to which the second strap is connected.

4. The adjuster of claim 1, wherein the locking mech-
anism comprises:

aratchet wheel (186) with teeth operatively con-
nected to each end of the shaft (121, 128, 242,
322, 425, 642);

pawls (174) pivotally connected to the base
(101,111, 201, 301, 311, 401, 602a, 602b, 605,
615) and configured and arranged to engage
the ratchet wheels in an engaged position and
disengage the ratchet wheels in a disengaged
position;

springs (163) interconnecting the pawls and the
base to bias the pawls in the engaged position;
and

wherein the shaft (121, 128, 242, 322, 425, 642)
is rotatable in the first direction when the pawls
are in the engaged position, and wherein the
shaft is rotatable in the first direction and in the
second direction when both of the pawls are po-
sitioned in the disengaged position.

5. The adjuster of claim 1, wherein the locking mech-
anism comprises:

a knob (180, 186, 244, 345, 435, 644) opera-
tively connected to an end of the shaft (121, 128,
242,322, 425, 642);

a spring operatively connected to the end of the
shaft and to the knob to bias the knob toward
the base (101,111, 201, 301, 311, 401, 602a,
602b, 605, 615);

one of the base and the knob having an inclined
ramp (319, 320); and

another of the base and the knob having a notch
(347), wherein the notch receives the ramp in
an engaged position; and

wherein the shaft (121, 128, 242, 322, 425, 642)
is rotatable in the first direction when the ramp
is positioned in the notch in an engaged position,
and wherein the shaft is rotatable in the first di-
rection and in the second direction when the
knob is moved away from the base to release
the ramp from the notch in a disengaged posi-
tion.

6. The adjuster of claim 1, further comprising a bar
(230) operatively connected to the base (101,111,
201, 301, 311, 401, 602a, 602b, 605, 615), the at
least one strap being routed through the slot(135,
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250, 325, 428), under and around the bar, and then
under the shaft (121, 128, 242, 322, 425, 642).

The adjuster of claim 1, wherein the base intercon-
nects a first strap and a second strap, the shaft (121,
128, 242, 322, 425, 642) operatively connected to
the first strap.

The adjuster of claim 1, further comprising a cover
operatively connected to the base, the cover (445)
and the base (101, 111, 201, 301, 311, 401, 602a,
602b, 605, 615) forming an opening through which
the at least one strap extends.

A method of adjusting a length of at least one strap
of a safety harness (690) with an adjuster (100, 200
300400, 400’, 600), the at least one strap being se-
lected from the group consisting of atleastone shoul-
der strap (601), (602), at least one chest strap (695),
at least one waist strap (607a, 607b), at least one
seat strap (608), and at least one leg strap (609a,
609b, 610a and 610b), the adjuster (100, 200 300
400, 400’, 600) including a base (101,111, 201, 301,
311, 401, 602a, 602b, 605, 615), a shaft (121, 128,
242, 322, 425, 642) rotatably operatively connected
to the base and defining a tapered slot (135, 250,
325, 428) configured and arranged to receive the at
least one strap, and a locking mechanism (180, 186,
168, 174, 158, 163, 260a, 260b, 246, 252, 345, 311,
354, 355, 356, 401, 435, 433, 461, 462, 646, 652,
615, 660a, 660b) interconnecting the base and the
shaft, the locking mechanism allowing rotation of the
shaftin a first direction and preventing rotation of the
shaft in a second opposite direction, comprising:

positioning the adjuster (100, 200 300400, 400’,
600)at a desired location along the at least one
strap;

rotating a knob (180, 186, 244, 345, 435, 644)
to wind the at least one strap about the shaft
(121, 128, 242, 322, 425, 642); and

locking the shaft with the locking mechanism to
prevent rotation in an unwinding direction.

The method of claim 9, wherein the adjuster (100,
200 300 400, 400, 600) is positioned proximate an
intermediate portion of the at least one strap, the at
least one strap has a first portion proximate one side
of the adjuster and a second portion proximate an
opposing side of the adjuster, and the first and sec-
ond portions of the at least one strap are wound
about the shaft (121, 128, 242, 322, 425, 642).

The method of claim 9, wherein the adjuster (100,
200 300 400, 400, 600) is positioned proximate an
end of the at least one strap and a portion of the at
least one strap proximate the end is wound about
the shaft (121, 128, 242, 322, 425, 642).
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The method of claim 9, wherein the adjuster (100,
200 300 400, 400, 600) interconnects first and sec-
ond straps of the safety harness, the first strap is
wound about the shaft (121, 128, 242, 322, 425,
642), and the second strap is operatively connected
to the base (101, 111, 201, 301, 311, 401, 602a,
602b, 605, 615).

The method of claim 12, wherein the adjuster (100,
200 300 400, 400’, 600) includes a male portion and
afemale portion, the male portion including the shaft,
the female portion being configured and arranged to
releasably engage the male portion, the first strap
being connected to the male portion and windable
about the shaft (121, 128, 242, 322, 425, 642), the
second strap being connected to the female portion.

Patentanspriiche

1.

Einstellvorrichtung zum Einstellen einer Lange min-
destens eines Gurts eines Sicherheitsgeschirrs
(690), wobei der mindestens eine Gurt ausgewahlt
istaus der Gruppe bestehend aus mindestens einem
Schultergurt (601,602), mindestens einem Brustgurt
(695), mindestens einem Huiftgurt (607a, 607b), min-
destens einem Sitzgurt (608) und mindestens einem
Beingurt (609a, 609b, 610a, 610b), die Folgendes
umfasst:

eine Basis (101,111, 201, 301, 311, 401, 602a,
602b, 605, 615); einen Schaft (121, 128, 242,
322, 425, 642), der drehbar mit der Basis wirk-
verbunden ist und einen Schlitz (135, 250, 325,
428) definiert, der zur Aufnahme des mindes-
tens einen Gurts konfiguriert und ausgelegt ist;
und

einen Verriegelungsmechanismus (180, 186,
168, 174, 158, 163, 260a, 260b, 246, 252, 345,
311, 354, 355, 356, 401, 435, 433, 461, 462,
646, 652, 615, 660a, 660b), der die Basis und
den Schaft miteinander verbindet, wobei der
Verriegelungsmechanismus die Drehung des
Schafts in eine erste Richtung gestattet und die
Drehung des Schafts in eine zweite, entgegen-
gesetzte Richtung verhindert;

und dadurch gekennzeichnet, dass der
Schlitz (135, 250, 325, 428) verjingt ist, um das
Ende des mindestens einen Gurts aufzuneh-
men.

2. Einstellvorrichtung nach Anspruch 1, wobei der

Schaft (121, 128, 242, 322, 425, 642) den mindes-
tens einen Gurt in einer gewlinschten Position von
jeglicher Position entlang einer Ladnge des mindes-
tens einen Gurts aufnimmt, wobei die gewiinschte
Position ausgewahlt ist aus der Gruppe bestehend
aus entlang des mindestens einen Brustgurts, ent-
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lang des mindestens einen Schultergurts, zwischen
dem mindestens einen Sitzgurtund dem mindestens
einen Schultergurt, entlang des Huftgurts und ent-
lang des mindestens einen Beingurts, und wobei der
Schaft (121, 128, 242, 322, 425, 642) entlang einer
Lange des mindestens einen Gurts verschoben wer-
den kann, bevor der mindestens eine Gurt um den
Schaft herumgewickelt wird.

Einstellvorrichtung nach Anspruch 1, wobei die Ba-
sis (101,111, 201, 301, 311, 401, 602a, 602b, 605,
615) einen Schnallensteckabschnitt (490) aufweist,
der dazu konfiguriert und ausgelegt ist, mit einem
Schnallenaufnahmeabschnitt (495), mit dem der
zweite Gurt verbunden ist, wirkverbunden zu wer-
den.

Einstellvorrichtung nach Anspruch 1, wobei der Ver-
riegelungsmechanismus Folgendes umfasst:

ein Rastrad (186), dessen Zdhne mit jedem En-
de des Schafts (121, 128, 242, 322, 425, 642)
wirkverbunden sind;

Sperrklinken (174), die schwenkbar mit der Ba-
sis (101, 111, 201, 301, 311, 401, 602a, 602b,
605, 615) verbunden sind und so konfiguriert
und ausgelegt sind, dass sie die Rastrader in
einer Ineingriffnahmeposition in Eingriff nehmen
und die Rastrader in einer ausgeklinkten Posi-
tion ausklinken;

Federn (163) die die Sperrklinken und die Basis
miteinander verbinden, um die Sperrklinken in
der Ineingriffnahmeposition vorzuspannen; und
wobei der Schaft (121, 128, 242, 322, 425, 642)
in der ersten Richtung drehbar ist, wenn sich die
Sperrklinken in der Ineingriffnahmeposition be-
finden, und wobei der Schaft in der ersten Rich-
tung und in der zweiten Richtung drehbar ist,
wenn sich beide Sperrklinken in der Ausklink-
position befinden.

5. Einstellvorrichtung nach Anspruch 1, wobei der Ver-

riegelungsmechanismus Folgendes umfasst:

einen Knauf (180, 186, 244, 345, 435, 644), der
miteinem Ende des Schafts (121, 128,242, 322,
425,642) wirkverbunden ist;

eine Feder, die mit dem Ende des Schafts und
mit dem Knauf wirkverbunden ist, um den Knauf
in Richtung der Basis (101,111, 201, 301, 311,
401, 602a, 602b, 605, 615) vorzuspannen; wo-
bei entweder die Basis oder der Knauf eine
schiefen Auslauf (319, 320) aufweist; und das
jeweils andere der Basis oder des Knaufs eine
Einkerbung (347) aufweist, wobei die Einker-
bung den Auslauf in einer Ineingriffnahmeposi-
tion aufnimmt; und

wobei der Schaft (121, 128, 242, 322, 425, 642)
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in der ersten Richtung drehbar ist, wenn sich der
Auslauf in einer Ineingriffnahmeposition in der
Einkerbung befindet, und wobei der Schaft in
der ersten Richtung und in der zweiten Richtung
drehbar ist, wenn der Knauf von der Basis weg
bewegt wird, um den Auslauf in einer Ausklink-
position aus der Einkerbung zu l6sen.

Einstellvorrichtung nach Anspruch 1, die ferner eine
Stange (230) umfasst, die mit der Basis (101, 111,
201, 301, 311, 401, 602a, 602b, 605, 615) wirkver-
bunden ist, wobei der mindestens eine Gurt durch
den Schlitz (135, 250, 325, 428), unter der Stange
durch und um die Stange herum und dann unter dem
Schaft (121, 128, 242, 322, 425, 642) durch gefiihrt
wird.

Einstellvorrichtung nach Anspruch 1, wobei die Ba-
sis einen ersten Gurt und einen zweiten Gurt mitein-
ander verbindet, wobei der Schaft (121, 128, 242,
322, 425, 642) mit dem ersten Gurt wirkverbunden
ist.

Einstellvorrichtung nach Anspruch 1, die ferner eine
mit der Basis wirkverbundene Abdeckung umfasst,
wobei die Abdeckung (445) und die Basis (101,111,
201, 301, 311, 401, 602a, 602b, 605, 615) eine Off-
nung bilden, durch die sich der mindestens eine Gurt
erstreckt.

Verfahren zum Einstellen einer Lange mindestens
eines Gurts eines Sicherheitsgeschirrs (690) mit ei-
ner Einstellvorrichtung (100, 200, 300, 400, 400’
600), wobei der mindestens eine Gurt ausgewahlt
istaus der Gruppe bestehend aus mindestens einem
Schultergurt (601), (602), mindestens einem Brust-
gurt (695), mindestens einem Huftgurt (607a, 607b),
mindestens einem Sitzgurt (608) und mindestens ei-
nem Beingurt (609a, 609b, 610a und 610b), wobei
die Einstellvorrichtung (100, 200, 300, 400, 400’,
600) eine Basis (101,111, 201, 301, 311, 401, 602a,
602b, 605, 615), einen Schaft (121, 128, 242, 322,
425, 642), der drehbar mit der Basis wirkverbunden
ist und einen verjliingten Schlitz (135, 250, 325, 428)
definiert, der zur Aufnahme des mindestens einen
Gurts konfiguriert und ausgelegt ist, und einen Ver-
riegelungsmechanismus (180, 186, 168, 174, 158,
163,260a, 260b, 246, 252, 345,311,354,355,356,
401,435,433,461,462, 646,652,615, 660a, 660b),
der die Basis und den Schaft miteinander verbindet,
aufweist, wobei der Verriegelungsmechanismus die
Drehung des Schafts in eine erste Richtung gestattet
und die Drehung des Schafts in eine zweite, entge-
gengesetzte Richtung verhindert, wobei das Verfah-
ren Folgendes umfasst:

Positionieren der Einstellvorrichtung (100, 200,
300, 400, 400’, 600) an einer gewtinschten Po-
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sition entlang des mindestens einen Gurts;
Drehen eines Knaufs (180, 186, 244, 345, 435,
644), um den mindestens einen Gurt um den
Schaft (121, 128, 242, 322, 425, 642) herumzu-
wickeln; und

Verriegeln des Schafts mit dem Verriegelungs-
mechanismus, um die Drehung in einer Abwi-
ckelrichtung zu verhindern.

Verfahren nach Anspruch 9, wobei die Einstellvor-
richtung (100, 200, 300, 400, 400’, 600) nahe einem
Zwischenabschnitt des mindestens einen Gurts po-
sitioniert ist, wobei der mindestens eine Gurt einen
ersten Abschnitt nahe einer Seite der Einstellvorrich-
tung und einen zweiten Abschnitt nahe einer gegen-
Uberliegenden Seite der Einstellvorrichtung auf-
weist, und wobei der erste und der zweite Abschnitt
des mindestens einen Gurts um den Schaft (121,
128, 242, 322, 425, 642) herumgewickelt werden.

Verfahren nach Anspruch 9, wobei die Einstellvor-
richtung (100, 200, 300, 400, 400’, 600) nahe einem
Ende des mindestens einen Gurts positioniertist und
ein Abschnitt des mindestens einen Gurts nahe dem
Ende um den Schaft (121, 128, 242, 322, 425, 642)
herumgewickelt wird.

Verfahren nach Anspruch 9, wobei die Einstellvor-
richtung (100, 200, 300, 400, 400’, 600) einen ersten
und einen zweiten Gurt des Sicherheitsgeschirrs
miteinander verbindet, wobei der erste Gurt um den
Schaft (121, 128, 242, 322, 425, 642) herumgewi-
ckelt wird und der zweite Gurt mit der Basis (101,
111,201,301, 311,401, 602a, 602b, 605, 615) wirk-
verbunden ist.

Verfahren nach Anspruch 12, wobei die Einstellvor-
richtung (100, 200, 300, 400, 400’, 600) einen
Steckabschnitt und einen Aufnahmeabschnitt um-
fasst, Wobei der Steckabschnitt den Schaft umfasst,
wobei der Aufnahmeabschnitt dazu konfiguriert und
ausgelegt ist, den Steckabschnitt 16sbar in Eingriff
zu nehmen, wobei der erste Gurt mit dem Steckab-
schnitt verbunden ist und um den Schaft (121, 128,
242, 322, 425, 642) herumgewickelt werden kann,
wobei der zweite Gurt mit dem Aufnahmeabschnitt
verbunden ist.

Revendications

Dispositif de réglage permettant de régler une lon-
gueur d’au moins une sangle d’'un harnais de sécu-
rité (690), la au moins une sangle étant choisie dans
le groupe constitué par au moins une sangle d’épau-
le (601, 602), au moins une sangle pectorale (695),
au moins une sangle de fixation a la taille (6073,
607b), au moins une sangle sous-fessiéere (608) et
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au moins une sangle cuissarde (609a, 609b, 610a,
610b), comprenant :

une base (101, 111, 201, 301, 311, 401, 602a,
602b, 605, 615) ;

un arbre (121, 128, 242, 322, 425, 642) relié de
facon fonctionnelle et rotative a la base et défi-
nissant une fente (135, 250, 325, 428) congue
et agencée pour recevoir la au moins une
sangle ; et

un mécanisme de verrouillage (180, 186, 168,
174, 158, 163, 260a, 260b, 246, 252, 345, 311,
354, 355, 356, 401, 435, 433, 461, 462, 646,
652, 615, 660a, 660b) interconnectant la base
et 'arbre, ledit mécanisme de verrouillage per-
mettant la rotation de I'arbre dans un premier
sens et empéchant la rotation de 'arbre dans
un second sens oppose ;

et caractérisé en ce que la fente (135, 250,
325, 428) est effilée pour recevoir une extrémité
de la au moins une sangle.

Dispositif de réglage selon la revendication 1, ledit
arbre (121, 128, 242, 322, 425, 642) recevant la au
moins une sangle dans une position souhaitée de
n’'importe quelle position le long d’'une longueur de
la au moins une sangle, ladite position souhaitée
étant choisie dans le groupe constitué par le long de
la au moins une sangle pectorale, le long de la au
moins une sangle d’épaule, le long de la au moins
une sangle sous-fessiére, entre laau moins une san-
gle sous-fessiére etlaau moins une sangle d’épaule,
le long de la au moins une sangle de fixation a la
taille et le long de la au moins une sangle cuissarde
etleditarbre (121, 128, 242, 322, 425, 642) pouvant
coulisser le long d’'une longueur de la au moins une
sangle avant que la au moins une sangle ne soit
enroulée autour de l'arbre.

Dispositif de réglage selon la revendication 1, ladite
base (101, 111,201,301,311,401, 602a,602b, 605,
615) comprenant une partie boucle male (490) con-
cue etagencée pour étre relié de fagon fonctionnelle
a une partie boucle femelle (495) a laquelle la se-
conde sangle est reliée.

Dispositif de réglage selon la revendication 1, ledit
meécanisme de verrouillage comprenant :

une roue a rochet (186) avec des dents reliées
de fagon fonctionnelle a chaque extrémité de
I'arbre (121, 128, 242, 322, 425, 642) ;

des cliquets (174) relié de fagon a pouvoir pivo-
teralabase(101,111,201,301,311,401,602a,
602b, 605, 615) et congus et agencés pour venir
en prise avec la roue a rochet dans une position
en prise et se désengager des roues a rochet
dans une position désengagée ;
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des ressorts (163) interconnectant les cliquets
et la base afin de solliciter les cliquets dans la
position en prise ; et

ledit arbre (121, 128, 242, 322, 425, 642) pou-
vant tourner dans le premier sens lorsque les
cliquets sont dans la position en prise, et ledit
arbre pouvant tourner dans le premier sens et
dans le second sens lorsque les deux cliquets
sont positionnés dans la position désengagée.

5. Dispositif de réglage selon la revendication 1, ledit

mécanisme de verrouillage comprenant :

une molette (180, 186, 244, 345,435, 644) reliée
de fagon fonctionnelle a une extrémité de I'arbre
(121, 128, 242, 322, 425 642) ;

un ressort relié de fagon fonctionnelle a I'extré-
mité de I'arbre et a la molette afin de solliciter la
molette vers la base (101, 111, 201, 301, 311,
401, 602a, 602b, 605, 615) ; 'une de la base et
de la molette possédant une rampe inclinée
(319, 320) ; et une autre de la base et de la mo-
lette possédant une encoche (347), ladite enco-
che recevant la rampe dans une position en
prise ; et

ledit arbre (121, 128, 242, 322, 425, 642) pou-
vant tourner dans le premier sens lorsque la
rampe est positionnée dans I'encoche dans une
position en prise, et ledit arbre pouvant tourner
dans le premier sens et dans le second sens
lorsque la molette est éloignée de la base afin
de libérer la rampe de I'encoche dans une po-
sition désengagée.

Dispositif de réglage selon la revendication 1, com-
prenant en outre une barre (230) reliee de fagon
fonctionnelle alabase (101,111,201, 301, 311,401,
602a, 602b, 605, 615), la au moins une sangle étant
passée a travers la fente (135, 250, 325, 428), sous
et autour de la barre, puis sous l'arbre (121, 128,
242,322,425, 642).

Dispositif de réglage selon la revendication 1, ladite
base interconnectant une premiére sangle et une
seconde sangle, ledit arbre (121,
128,242,322,425,642) étant relié de fagon fonction-
nelle a la premiére sangle.

Dispositif de réglage selon la revendication 1, com-
prenant en outre un couvercle relié de fagon fonc-
tionnelle a la base, ledit couvercle (445) et la base
(101,111,201, 301,311,401, 602a, 602b, 605, 615)
formant une ouverture a travers laquelle s’étend la
au moins une sangle.

Procédé de réglage d'une longueur d’au moins une
sangle d’'un harnais de sécurité (690) avec un dis-
positif de réglage (100, 200, 300, 400, 400, 600), la
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au moins une sangle étant choisie dans le groupe
constitué par au moins une sangle d’épaule (601,
602), au moins une sangle pectorale (695), au moins
une sangle de fixation a la taille (607a, 607b), au
moins une sangle sous-fessiére (608) et au moins
une sangle cuissarde (609a, 609b, 610a, 610b), le
dispositif de réglage (100, 200, 300, 400, 400’, 600)
comprenant une base (101,111,201, 301, 311,401,
602a, 602b, 605, 615), un arbre (121, 128, 242, 322,
425, 642) relié de fagon fonctionnelle et rotative a la
base et définissant une fente effilée (135, 250, 325,
428) congue et agencée pour recevoir la au moins
une sangle et un mécanisme de verrouillage (180,
186, 168, 174, 158, 163, 260a, 260b, 246, 252, 345,
311, 354, 355, 356, 401, 435, 433, 461, 462, 646,
652,615,660a, 660b) interconnectantla base etl'ar-
bre, ledit mécanisme de verrouillage permettant la
rotation de I'arbre dans un premier sens et empé-
chant la rotation de I'arbre dans un second sens op-
posé, comprenant :

le positionnement du dispositif de réglage (100,
200, 300, 400, 400’, 600) a un emplacement
souhaité le long de la au moins une sangle ;

la rotation d’'une molette (180, 186, 244, 345,
435, 644) pour enrouler la au moins une sangle
autourdel'arbre (121,128,242, 322,425,642) ;
et

le verrouillage de I'arbre a I'aide du mécanisme
de verrouillage afin d’empécher une rotation
dans un sens de déroulement.

Procédé selon la revendication 9, ledit dispositif de
réglage (100, 200, 300, 400, 400’, 600) étant posi-
tionné a proximité d’'une partie intermédiaire de la
au moins une sangle, la au moins une sangle pos-
sédant une premiére partie a proximité d’'un c6té du
dispositif de réglage et une seconde partie a proxi-
mité d’'un cbté opposé du dispositif de réglage et les
premiére et seconde parties de la au moins une san-
gle étant enroulées autour de I'arbre (121, 128, 242,
322, 425, 642).

Procédé selon la revendication 9, ledit dispositif de
réglage (100, 200, 300, 400, 400’, 600) étant posi-
tionné a proximité d’'une extrémité de la au moins
une sangle et une partie de la au moins une sangle
a proximité de ladite extrémité étant enroulée autour
de l'arbre (121, 128, 242, 322, 425, 642).

Procédé selon la revendication 9, ledit dispositif de
réglage (100, 200, 300, 400, 400, 600) interconnec-
tant les premiére et seconde sangles du harnais de
sécurité, la premiére sangle étant enroulée autour
de l'arbre (121, 128, 242, 322, 425, 642), et |a se-
conde sangle étant reliée de fagon fonctionnelle a la
base (101, 111,201,301, 311,401, 602a, 602b, 605,
615).
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13. Procédé selon la revendication 12, ledit dispositif de
réglage (100, 200, 300, 400, 400’, 600) comprenant
une partie male et une partie femelle, la partie male
comprenant I'arbre, la partie femelle étant congue et
agencée pour venir en prise de maniere libérable 5
avec la partie male, la premiére sangle étant reliée
a la partie male et pouvant étre enroulée autour de
larbre (121, 128, 242, 322, 425, 642), la seconde

sangle étant reliée a la partie femelle.
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