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1. A child restraining device for mounting in a vehicle wherein the
device comprises:

a child support upon which the child may be supported;

a harness movably mounted to said child support and comprising a restraining
portion positionable :; .inst the child with first lock means thereon, said harness
‘comprising a web affixed thereto being located beneath said support With said web
extending forwardly through said support; |

second lock means mounted to said support and engageable with said first lock |
means to secure said harness to said support and

. _ a web adJuster mounted to said support with said adjuster mcludmg cam means
with teeth frictionally receiving said web being operable to hold said web once said web 7
is pulled manually in the tlghtemng dlrectxon tmough said adjuster to tighten sa1d
harness and also belng operable to release said web to loosen sald harness upon manual

: operation of sald adjuster, said adjuster ‘ncludmg a frame w1th a base and a pair of
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(10) 655552 |
upstanding walls secured thereto with said cam means including a pivot axis, said cam
means having a cam member pivotally mounted to said walls, said cam member
normally located in a web engageable position holding said web against said base but
movable to a release position allowing said web to move relative to said frame,
wherein:
said base has a rib formed thereon;
said cam member is movable from said wcb engageable position to an
increased gripping position whereat said cam member holds said web against said rib;
said adjuster further including control means engaged with said cam member
operable to move said cam member from said web engageable position to said release
position;
said teeth of said cam member normally holding said web against said base

through a first angle of contact while under normal web loading but holding said web

against said base and said rib through a second angle of contact greater than said first
angle increasing the holding thereof while under an abnormal high web loading;

said control means comprises a pair of spaced apart arms pivotally engaged
with said cam member at a location between said pivot axis and said teeth to pivot said
cam member as said control means move, said control means comprising a rod and a
pull strap mounted thereto with said rod joining said arms together, said pull strap
pullable away from said pivot axis and said rib in said tightening direction pivoting said
cam member and moving said teeth apart from said web allowing said web to be moved" L!

in a release direction opposite said tightening direction to loosen said harness.
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LOW PROFILE WEB ADJUSTER

BACKGROUND OF THE INVENTION

Field of the Invention:

This invention 1s in the field of fasteners for securing
webs and belts.

Description of the Prior Art:

Recently enacted laws require seats within automobiles
for restraining a child or infant. Typically, the seats
include a harness which is releasably securable around the
child with the harness passing over the shoulders and having

a front end releasably locked to a buckle or simjlar

fastening device. Such a seat with harness is shown in U. S.

Patent ¢,660,889 issued to Indiana Mills & Manufacturing,
Inc. The harness passing over the child's 'shoulders and
through the seat has an opposite end frictionally engaged by
a web adjuster mounted to the seat. The web adjuster has =z

pivotally mounted cam member which may be released to

facilitate sizing of the harness relative to the child. Such

web adjusters are also shown in U. S. Design Patents 296,678
and 303,232 assigned to Indiana Mills & Manufacturing, Inc.
Other web adjusters incorporating pivotally mounted cams with
gripping surfaces for holding webs are shown in the U.S.
Patents 3,434,186 issued to Rennert and 3,872,550 issued to
Yang.

The aforementioned web adjusters include. an outwardly
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extending handle allowing the user to pivot the cam member
for releasing the web relative to the adjuster. 1In U. S.
Patent 4,679,852 assigned to Indiana Mills & Manufacturing,
Inc. a rotatable rod mounted to the child's seat extends
through the web adjuster handle to allow the user to rotate
the rod and thereby pivot the web adjuster handle. A similar
seat with adjuster is shown in the common owned U.S. Patent
4,679,852, I have provided a web adjuster having a more
compact means for operating the pivotally mounted cam member
of the web adjuster. Disclosed herein is such a web adjuster
having alternate designs. In one design, the cam member may
be pushed for pivoting the cam member whereas in an alternate
design, the control means may be pulled for pivoting and

thereby releasing the cam member.
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SUMMARY OF THE INVENTION

Accordingly, in one aspect, the present invention provides a child restraining
device for mounting in a vehicle wherein the device comprises:

a child support upon which the child may be supported;

a harness movably mounted to said child support and comprising a restraining
portion positionable against the child with first lock means thereon, said harness
comprising a web affixed thereto being located beneath said support with said web
extending forwardly through said support;

second lock means mounted to said support and engageable with said first lock
means to secure said harness to said support; and

a web adjuster mounted to said support with said adjuster including cam means
with teeth frictionally receiving said web being operable to hold said web once said web
is pulled manually in the tightening direction through said adjuster to tighten said
harness and also being operable to release said web to loosen said harness upon manual
operation of said adjuster, said adjuster including a frame with a base and a pair of
upstanding walls secured thereto with said cam means including a pivot axis, said cam
means having a cam member pivotally mounted to said walls, said cam member
normally located in a web engageable position holding said web against said base but
movable to a release position allowing said web to move relative to said frame,

wherein:

o e e e
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said base has a rib formed thereon;

said cam member is movable from said web engageable position to an
increased ¢ ripping position whereat said cam member holds said web against said rib;

said adjuster further including control means engaged with said cam member
operable to move said cam member from said web engageable position to said release
position;

said teeth of said cam member normally holding said web against said base
through a first angle of contact while under normal web loading but holding said web
against said base and said rib through a second angle of contact greater than said first
angle increasing the holding thereof while under an abnormal high web loading;

said control means comprises a pair of spaced apart arms pivotally engaged
with said cam member at a location between said pivot axis and said teeth to pivot said
cam member as said control means move, said control means comprising a rod and a
pull strap mounted thereto with said rod joining said arms together, said pull strap
pullable away from said pivot axis and said rib in said tightening direction pivoting said
cam member and moving said teeth apart from said web allowing said web to be moved
ina rélease direction opposite said tightening direction to loosen said harness.

Advantages of the present invention will be apparent from the following

description.

[N:\LIBTTI00314:HRW

P T P YT, PO ] R - S g " . e o<z

(oo e




10

15

-5-
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective fragmentary view of a seat having
the adjuster incorporating the present invention.

FIG. 2 is an enlarged Lop view of an alternative
embodiment of the web adjuster mounted to the seat of FIG. 1
with the outer housing removed.

FIG. 3 is a side view of the adjuster of FIG. 2.

FIG. 4 is a cross-sectional view taken along the line 4-4
of FIG. 2 and viewed in the direction of the arrows.

FIG. 5 is an enlarged cross-sectional view taken along
the 1ine 5-5 of FIG. 3 and viewed in the direction of the
arrows.

FIG. 6 is the same view as FIG. 2 only showing the
preferred embodiment.

FIG. 7 is a cross sectional view taken along the line 7-7
of FIG. 6 and viewed in the direction of the arrows showing
the adjuster in the locked pcsition under normal loads.

FIG. 8 is the same view as FIG. 7 only showing the
adjuster in the locked position under abnormal high loads.
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-DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now more particularly to FIG. 1, there is shown
a seat 20 having a back portion 21 and seat portion 22
integrally connected together. A harness 23 is mounted to
the seat and is designed to adjust to the size of the child
placed on the seat. A variety of different types of
harnesses may be installed onto the seat. 1In FIG. 1, a 5
point harness is depicted. As such, harness 23 includes two
webs 24 and 25 having respectively first ends 26 and 27
fixedly fastened to the seat with both webs slidably
extending respectively through a pair of conventional
separate tongues 28 and 29 releasably lockable to a
conventional seat belt buckle 30. Buckle 30 is secured to
strap 31 having a strap end 32 fixedly secured to the seat.
Webs 24 and 25 extend slidably through slots provided in back
portion 21 of the seat with the webs then extending
rearwardly of the seat being fastened to a bar 33. The bar
is also fastened to a third web 34 extending forwardly
through a3 slot 35 formed in seat portion 22. Web 34 then
extends releasably through a web adjuster 40 fastened to the
seat. Operation of the web adjuster allows web 34 to be
loosened or tightened which in turn results in the loosening
or tightening of harness 23.

Many variations are contemplated and included in the
present invention. For example, the web adjuster is shown in
cOmbinatipn with a 5 point harness although the web adjuster
will work equally well with other types of harnesses so long
as the web adjuster is operable to loosen or tighten the
harness. _ .

The alternate embodiment of the web adjuster is shown in
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FIG. 2 through FIG. 5 with the preferred embodiment of the
adjuster being shown in FIG. 6 through FIG. 8. Web
adjuster 40 includes an outer housing enclosing a U-shaped
metal frame having a base wall 41 integrally joined to a pair

in FIG. 1 has been removed from the remaining figures to
depict the inner construction. Base wall 41 is fixedly
fastened by rivets or other suitable fastening means to the
seat portion 22 of the seat so that the base wall extends
generally horizontal. Pivotally mounted by pin 45 to and
between walls 42 and 43 is a cam member 44. Cam member 44
(FIG. 5) includes a through hole 46 within which is
positioned a helical spring 47 and pin 45. The pin extends
centrally through the helical spring and has a slot 48 at one
end to receive one end 49 of the spring with the opposite
end 50 of the spring extending into a hole 51 provided in the
cam member. The helical spring is installed with the
opposite ends in slot 48 and hole 51 so that the plurality of
friction ridges 52 (FIG. 4) provided on the outer surface of
the cam member are forced against web 34 trapping the web
between the cam member and base wall 41.

Wall 43 includes an aperture 53 (FIG 3) through which
end 54 of the pin extends. Aperture 53 is restricted forming
a pair of inwardly projecting teats 55 and 56 which extend
into slot 48 preventing rotational movement of the pin. The
opposite end of the pin includes a groove 56 (FIG. 5) located
'immediately inward of wall 42 when the pin is installed to
the adjuster. A conventional C-shaped clamp 57 is mounted
within the groove preventing the pin from disengaging /
walls 42 and 43. '

- End portion 58 (FIG. 4) of web 34 extends through a
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slot 35 (FIG. 1) formed in seat support 22 and is attached by
means of bar 33.to the harness. The free end 59 of the web
extends through a hoie in the web adjuster housing and 1lies
against the forward portion of the seat. The spring is
5.operabie to normally force cam member 44 in the clockwise
direction indicated by arrow 60 (FIG.4) thereby causing the
friction engaging surface of the cam formed by teeth 52 to
engage web 34 preventing movement of the web in the web
release direction of arrow 61, At the same time, the wéb may
10 be grasped by end 59 and pulled in a direction opposite of
arrow 61 to tighten the harness. 1In order to release the 1
harness, a push control 62 is slidably mounted to and between
the upstanding walls of the frame and when pushed will rotate
cam member 44 in a counter clockwise direction as viewed in
:'3 15 FIG. 4 thereby moving teeth 52 apart from web 34 and allowing
ceie movement of the web in the direction of arrow 61 thereby
loosening the harness.
ot Push control 62 (FIG. 3) includes a pair of inwardly
turned and opposed distal ends extending into holes provided
20 on the opposite ends of the cam member above the pivot axis.
For example, end 63 extends into hole 68 (FIG. 4) provided on
cetiee end 69 of the cam member. A pair of projections provided on
Cee® d the opposite edges of push contrgl 62 extend slidably
- ' respectively into slots provided on upstanding walls 43
geest 25 and 42. For example, projection 65 (FIG. 3) is slidably
“eaes® mounted within slot 70 in upstanding wall 43. The push
) control includes a depending wall 67 allowing the user to
eeue push the control in the direction of arrow 71 (FIG. 3)
fevos” thereby pivoting the cam member in a counter clockwise
30 direction.aS'Viewed in FIG. 4 releasing the cam member from
the web.
. The preferred embodiment of the web adjuster is shown in
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Fig. 6 through Fig. 8. Web adjuster 140 includes a frame having a pair of upstanding
walls 142 and 143 integrally joined to a base wall 141 which extends generally
horizontal and is affixed to the horizontal seat portion of the seat. A cam member 144
is pivotally mounted to walls 142 and 143. In lieu of utilising push control 62, web
adjuster 140 has a pull control 162 (Fig. 6). Pull control 162 has a pair of arms 163
and 164 having inwardly turned distal ends 134 and 135 projecting into holes provided
on the opposite outwardly facing ends of cam 144. For example, arm 164 has an

inwardly turned distal end 135 projecting into hole 168 (Fig. 7) provided on end 189 of

" the cam element. A rod 167 is integrally joined to and between arms 164 and 163 with

a fabric tab 190 extending around rod 167. One end 191 of tab 190 is secured by
stitching or other suitable means to the main body of the tab with the opposite end of
the tab extending freely away from the web adjuster. Thus, tab 190 may be pulled in
the direction of arrow 173 thereby causing clockwise rotation 178 of cam 144 as
viewed in Fig. 7 forcing the friction teeth 152 to disengage web 34 allowing the web to
be moved in the direction opposite of arrow 173 thereby loosening the harness.
Release of tab 190 allows the helical spring to rotate the cam in a counter clockwise
direction as viewed in Fig. 7 thereby engaging web 34 and preventing further loosening
of the harness. Web 34 may be moved in the direction of arrow 173 to tighten the
harness even though teeth 152 are engaged with the web. Notably, fabric strap 190
may be moved in the direction of arrow 173 which is the same direction that web 34 is
moved when tightening the harness.

Fig. 7 illustrates the adjuster in the locked position under normal loads. The
bottom wall 141 of the bracket includes an upraised rib 170 located between the pivot
axis of cam member 144 and the aft end 174 of the bracket. Rib 170 is integral with

bottom wall 141 and is joined thereto by
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means of an upwardly sloping front wall 171 and an upwardly
sloping back wall 172. The rib extends across the width of
wall 141 between upraised walls 142 and 143 and has opposite
ends terminating inwardly of the upstanding walls 142 and
143. Thus, the base wall 141 is flat between the upstanding
walls and the opposite ends of the rib. 1In one embodiment,
the rib :zerminated approximately 1/4 inch inwardly of
upstanding walls 142 and 143. Under normal loading, teeth
152 engage belt 134 and force the belt against the upwardly
facing surface of bottom wall 141 at a location between the
front end 183 of the bracket and the upwardly sloping wall
171 of rib 170. The upwardly facing flat surface of wall 141
is located further from the pivot axis of cam 144 than the
upwardly facing surface of wall 171. The distance from the
teeth 152 to the pivot axis of the cam is such that the cam
member under normal loading positions teeth 152 atop the
upwardly facing surface of wall 141 apart from the upwardly
facing surface of wall 171. That is, under normal locked
conditions, the teeth of the cam are not located adjacent
wall 171 and thus the belt is not leckingly forced
thereagainst. On the other hand, under abnormal high loading
such as experienced in a crash or under emergency conditions,
the passenger is forced against belt 34 thereby pulling the
pelt in the direction opposite of arrow 173 forcing the cam
to pivot further in a counterclockwise direction as viewed in
FIG. 7 thereby forcing the teeth atop the upwardly facing
surface of rib 171 holding the belt betweendgﬁ;g 171 and the
cam member. To unlock the adjuster, tab 440215 then pulled
in the direction of arrow 173. ,

. FIG. 8 illustrates the adjuster in the locked position
under abnormal high loads. Such loads occur in a crash or
other emergency situation whegeby cam member 144 pivots an

additional amount in the counterclockwise direction as viewed-

from FIG. 7-FIG. 8 thereby positioning teeth 152 against the
upwardly facing surface of wall 171 of rib 170. Belt 34 is
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thereby forced against and locked to rib 170. Teeth 152
while forcing the belt against wall 171 also force the belt
~against the upwardly facing flat surface of wall 141
immediately in front of wall 171 thereby not only increasing
the area of contact between the belt, teeth and wall but also
most importantly increasing the angle of contact around the
pivot axis of cam 144 existing between the belt, teeth, wall
141 and rib 172. Fcr example, the angle 180 (FIG. 7) of
contact around the cam pivot axis between the belt, teeth and
wall 141 increases to angle 181 (FIG. 8) under high loading
with teeth 152 forcing the belt against wall 141 and wall
171. 1In addition to providing additional locking of the
belt, the rib is operable to prevent the bottom wall from ;
bowing under extreme loads. Without such a rib, the bottom g
wall bows under high lozding thereby forcing the wall apart
from the teeth and belt considerably reducing the locking
ability of the adjiuster. The rib is particularly
advantageous in that the area of contact between the belt,
rib and bottom wall is across substantially the entire width
of the adjuster thereby preventing the belt from cocking or
wiggling loose. ' )

While the invention has been illustrated and described in
detail in the drawings and foegoing description, the same 1is
to be considered as illustrative and not restrictive in
character, it being understood that only the preferred :%‘#
embodiments have been shown and described and that all |
changes and modifications that come within the spirit of the

~invention are desired to be protected.
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The claims defining the invention are as follows:

1. A child restraining device for mounting in a vehicle wherein ihe
device comprises:

a child support upon which the child may be supported;

a harness movably mounted to said child support and comprising a restraining
portion positionable against the child with first lock means thereon, said harness
comprising a web affixed thereto being located beneath said support with said web
extending forwardly through said support;

second lock means mounted to said support and engageable with said first lock
means to secure said harness to said support; and

a web adjuster mourited to said support with said adjuster including cam means
with teeth frictionally receising said web being operable to hold said web once said web
is pulled manually in the tightening direction through said adjuster to tighten said
harness and also being operable to release said web to loosen said harness upon manual
operation of said adjuster, said adjuster including a frame with a base and a pair of
upstanding walls secured thereto with said cam means including a pivot axis, said cam
means having a cam member pivotally mounted to said walls, said cam member
normally located in a web engageable position holding said web against said base but
movable to a release position allowing said web to move relative to said frame,
wherein:

said base has a rib formed thereon;

said cam member is movable from said web engageable position to an
increased gripping position whereat said cam member holds said web against said rit;

said adjuster further including control means engaged with said cam member
operable to move said cam member from said web engageable position to said release
position;

said teeth of said cam member normally holding said web against said base

through a first angle of contact while under normal web leading but holding said web

[N:\LIBTT]00314:HRW
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against said base and said rib through a second angle of contact greater than said first
angle increasing the holding thereof while under an abnormal high web loading;

said control means comprises a pair of spaced apart arms pivotally engaged
with said cam member at a location between said pivot axis and said teeth to pivot said
cam member as said control means move, said control means comprising a rod and a
pull strap mounted thereto with said rod joining said arms together, said pull strap
pullable away from said pivot axis and said rib in said tightening direction pivoting said
cam member and moving said teeth apart from said web ailowing said web to be moved
in a release direction opposite said tightening direction to loosen said harness.

2. The device of claim 1 wherein:

said teeth when engaged with said web allows said web to move in the
tightening direction but limits movement of said web in the release direction which is in
a direction opposite to said tightening direction.

3. A child restraining device substantiallly as hereinbefore described with
reference to Figs. 6 to 8.

DATED this Nineteenth Day of October 1994

Indiana Mills & Manuiacturing, Inc.

Patent Attorneys for the Applicant
SPRUSON AND FERGUSON
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. . LOW PROFILE WEB ADJUSTER

ABSTRACT OF THE DISCLOSURE

A low profile web adjuster (140) for securing a web (34). A seat (20) includes a
harness (23), one end of which extends through a web adjuster (140) mounted to the
seat (20). A pivot cam (144) on the adjuster (140) is operable to lockingly engage
one end of the harness (23). In one embodiment, the cam (144) is moved by pulling
a control member (170) having a pair of arms (164) pivotally mounted to the cam
member (170) at a location to force the cam member (144) apart from the web (34).
Under normal loading, the cam member (144) contacts and holds the web (34)
against the base wall (141) of the adjuster (140) and under high loading also holds
the web against an upraised rib (190) on the base wall (141).

Fig. 6.
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