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.| (57) Abstract

A child seat module (16) integrated with a rear vehicle seat (10), and including fold-down lower (19) and upper (20) seg-

| ments, interconnected by a flexible and detachable hinge (21) and plastic back panel (26) mounted against the back frame of the

bench seat. A plastic seat pad support platform (40) is mounted on the inner surface of the lower segment. A pad (90) having seat

and back segments is removably mounted on the platform and against the back panel. A safety belt system (22) is operably in-

| cluded in the module. The interconnected lower and upper segments are adapted to being folded down to form, with the platform

(40) and pad (90) a child seat cushion and leg support. Alternatively, the leg support (20) may be removed for a child whose size
| is such that use of the leg support would be uncomfortable.
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INTEGRATED CHILD SEAT MODULE

TECHNICAL FIELD OF INVENTION

This invention relates to vehicle seats and
more particularly to vehicle seats integrated so as to
provide an adult seat in an adult seat mode and a

5 child's seat in a child seat mode. |

BACKGROUND OF THE INVENTION

The type of integrated vehicle seat hereiln
contemplated is the type disclosed in the PCT
International Publication WO 92/20549, published May
10 14, 1992, ‘entitled "Integrated Child Seat for

Vehicle".  The vehicle seat disclosed in the PCT
application is_a three-mode seat for a motor vehicle
éooperable with an adult seat belt assembly to provide

three modes of operation including an adult seat mode,
15 'a large child booster seat mode, and a small child

' mode. -
As was indicat.ed in the specification of the
PCT application, by providing for both a small child
mode and a large _child booster seat mode, the
' 20 ,’ integrated seat was able to conveniently accommodate
| a fairly ‘wide range  of children's sizes, thus
 rendering the integrated seat more useful for a
greater number of years and hence more useful to a
- greater number of family situations. An important
- 25 feature of the '~"sub’ject matter of the PCT application
- isf the provisio'n of the large child booster seat mode.
In this mode, the child seat module is deployed to
accommodate thefChild ‘and the adult seat belt assembly
is used to provide restraint; whereas in the small
30 child mode, 'réfstraint is provided by the child's seat
belt assembly included as part of the child's seat
module.

The exemplary embodiment of the three-mode
seat, disclosed in publication WO ©2/20549, is with
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respect to the bench seat of a van~type motor vehicle.
In sedan-type motor vehicles, it may be desirable to
integrate the back seat so as to provide the child
seat mode alternative to the usual adult seat mode.
Moreover, it may be desirable to integrate the back
seat so that only one child is accommodated in the
center of the rear seat. Under these circumstances,
it may be difficult to provide sufficient restraint in
a third large child booster seat mode simply by
utilizing lap belt components. The requirement for
restraint is J.ncluded in United States Motor Vehicle
safety standard No. 213-80. Consequently, it becomes
necessary to provide for simple convenient
adjustability to child's seat belt assembly embodied
in the child seat module to accommodate a full range

of sizes.

Whilé thé pa'tented literature contains
proposals for J.ntegrated seats which provide child's

- seat belt ad)ustments for accommodating both a large

child and a small ch:l.ld to date there has been no
widespread usage - of such adjustable integrated
arrangements. '

- One example from the patented literature is
Leblanc et al., Patent No. 4, 986,600. In the '600
patent, the adjustment is provided by a pair of

- cleats. Each cleat is comblike in construction
including a pl'ura;l;.ty' of tines formed with upturned

flanges to prevent the looped ends of the shoulder
straps from sliding off. The looped ends of the
straps are’atta‘t:hed_ to the tines at the level best
suited to the size of the child so that, as the child
grows, succ3351ve1y ‘higher tines are used.

The patented literature also contains other
disclosufes.suchuas those briefly depicted below.

Bailey et al. Patent No. 4,690,455 discloses

., .
z{f" ‘4‘
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an infant seat including a padded support plate with

a thin outer cover serving as the back of a bench seat

beneath an upper center panel, and which is plvotally

lowered onto the usual bench seat, exposing a back

5 support flap sewn to the padded support and a pair of

flexible and res:.lient side flaps attached to the
support plate.~” |

Brltlsh patent applxcatlon No. 2,023,415 A

discloses a vehlcle chilad seat arrangement wherein a

10 ~ child seat hav1ng a dlsh-shaped recess at the forward

‘end thereof to accommodate an infant's legs 1is

pivotally lowered onto the vehicle seat from a walled

recess the full helght of the vehicle seat back, with

shoulder restra:.nt belts extendlnq from the back wall

15  of the *ecess, leg restraint belts extending from the

' o ch:.ld seat, and a crotch strap extending from adjacent

the bottom of the dish-shaped recess, all connected by

- a central buckle. Another embodiment includes upper

and lower port:.ons inteqral with the bench seat back

and 1nterconnected by a "hinge, wherein the upper

B portlon slides downwardly, plvotlng about the hinge to

o '_.fold onto the lower portlon once the latter has folded

' B S outwardly onto the bench seat.

Offenlegungsschrlft 27 20 954 discloses an

28 lntant seat substantially in the vertical center of a

| vehicle seat back wluch is unlatched to pivot
*downwardly to a hor:.zontal posxtlon spaced apart from
“the vehicle seat, w:.tb. two shoulder belts and two side
belts extendz.ng from the back, and a center crotch

30  belt extending from the front of the infant seat, and

© all five belts 301ned at a front central connector.
' Hassel ‘Patent No. 4,540,216 includes a
child's seat 1ntegrally mounted in an automobile seat
back and _reta_;_ned ‘therein when closed by closure

35 means, such as. a zipper. When unzipped and opened, a
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cushion with ‘its outer padding and cover pivots
downwardly onto the automobile seat, pulling along
with it by means of a center strap a U-shaped arm rest
which 1is retained substantially parallel to the
5 lowered cushion by suitable fixed retained means.
Vaidya Patent No. 4,596,420 discloses a
tubular frame within a vehicle seat back, from which
oppositely dispose_d, vertically oriented head support
panels are p’ivotally extended, a torso containment
10 panel is teleSCOpically extended and a foot support
' panel is plvoted downward onto the vehicle seat,
exposing a fixed molded child seat and back.
Mast et al. Patent No. 2,584,481 discloses
- an :Lnfant's seat Wthh opens from the uppermost

'_i o : 15 _ port:.on of an automoblle ‘seat back by pivoting a

child's seat downwardly to a posx.tlon spaced above the
'automoblle seat, and plvotlng oppositely disposed arm
- rests downwardly to a p051t10n spaced above the
"child's seat, wz.th sultable p:ms and grooves for
'f20 | ’controlllng the plvotal‘movements of the seat and arm
. . rests.  ' .   “ - o
'Strdhier"Patent No. 2,966,201 discloses an
infant seat cradle structure encompassing the full
_ _ Vheight of an automobile seat back, which pivots
'.25 downwardly onto the automobile seat to expose an
' ' elongated trouqh 1nto Wthh an 1nfant may be confined
o by straps. when used for toddlers, a separate seat is
mounted in and over the inner end of the trough, with
' belt straps extending from the sides of the recess
300 remaining upon removal of the elongated trough.
' ' Law Patent No. 4,943,112 discloses upper and
lower portlons of a bench seat back, interconnected by
a relnforcxng,panel, whereln the upper portion folds
down about the re-inforcing panel, onto the lower
35 pprtion once the : latter folds downwardly onto the
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bench seat 1in the manner of the above-referenced

embodiment of the British Application No. 2,023,415 A.

The adjustability provided in the prior art

arrangements to accommodate both the small child and

5 the large child suffer from one or more disadvantages

including dlff.i.culty in effecting the adjustment or,

in those instanCes wher'e adjustability is simplified

as in the '600 patent, the arrangement in order to be

effective would requ:.re strengthenlng such as to add

10 undesirable welght and cost. There still exists a

need in those s:.tuatlons where a three-mode integrated

seat, such as" dlsclosed in the WO 92/20549

publication, 1s not appllcable to provide an

- - integrated seat 1.n wh.lch a range of child sizes 1is

15  accommodated by Chlld seat belt adjustment which can

be sxmply and convenlently accompllshed with a cost-
etfectxve arrangement

SUMMARY OF THE INVENTION
An object of the present invention is to

20  fulfill the above-descrlbed need. In accordance with

the prlnclples of the | present invention, this
objectlve 1s fulfz.lled by provzdlng a vehicle seat
1ntegrated to selectxvely provide an adult seat in an
adult seat mode and a cluld's seat in a child seat

25  mode capable of s:.mple and convenient adjustment to

. .'~selective1y accommodate a relatively small child or a
relatively large Chlld. - The vehicle seat comprises a

- seat cushion assembly for mounting on a vehicle in a

o j"-p051txon to enable an adult occupant of the vehicle to
30 sit thereon 1n an operatlve pOSI.tlon. A rigid seat
back frame structure is mounted with respect to the

seat cushlon assembly in an operatlve fixed relation.

Side cush:l.ons are carrled by the seat back frame
structure in positions to be engaged by opposite sides
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of the back of an adult seat occupant sitting on the
seat cushion assembly in the operative position
thereof. The side cushions are spaced apart a

distance sufficient to define a child receiving space

therebetween of a size to enable a child to be
disposed therebetween._? A rigid back panel is fixedly
mounted on the seat back frame structure forwardly
thereof withln a rearward portion of the space between
the side cushlons., A cushion assembly is mounted on
the back panel .mcludlng movable cushion assemblies
mounted for movement "between (1) an adult mode
pos:.tlon whereln the movable cushion assemblies are
disposed wlthln the space between the side cushions
and provide adult baok cushions for engaging the

‘middle of the back of an ‘adult seat occupant sitting
on the seat cushlon assembly in the operative position
_ thereof and (2) a Chlld mode position wherein the

movable oushz.on assemblles extend from the space

' "between the side cush:.ons and the cushion assembly
. provides a oustu.oned cluld's seat extending from the

bottom of the space 1.n overly:mg relation to the seat
custuon assembly, a i cusluoned child's seat back

. *extendlng upwardly from the cushioned child's seat
| ' '.wltm.n the space between the side cushions, and a
- 'cushioned Chlld' s head support above the cushioned
o ch:l.ld‘s seat back. E ‘A child's seat belt assembly is

oonnected wit:h the back panel including a pair of
shoulder belts extendz.ng forwardly of the cushioned

’chlld‘s seat back for extenslon over the shoulders of

a small child sJ.ttJ.ng on the cushioned child's seat.
The custuoned ch:l.ld's seat provides a rigid anchor

point for the chxld's seat belt assembly between the

legs of a chlld su:tlng on the cushioned child's seat.
Adjustment is provxded for enabling the pair of
shoulder belts of the cm.ld‘s seat belt assembly to be

."-"‘:'."c

L J ] ‘}
|'« l'
'3 .
.a’u .5
\. . -
‘1 lb'
[ y t
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conveniently moved 1into a plurality of vertically
spaced positions with respect to the child®'s seat back
to selectively accomnodate a relatively small child or
a relatively large child by simply manually grasping
5 the shoulder belts . extending forwardly of the
cushioned child'  seat back and moving thenm
selectively into one of the plurality of vertically
spaced positions. ‘I‘he adjustment comprises two
horizontally spaced and generally horizontally aligned
10 pairs of vertically spaced belt receiving restraint
o slots formed 1n the l'lgld back panel. Each pair of
" restraint slots has a transfer slot extending from one
of the restraint slots to the other of the restraint

- slots so as to define a cantilevered portion in the

'3‘ | 15 - frigid back panel between the associated pair of

o restraint slots.: A brace is connected between each
canti levered portion and the seat back frame structure
. .tor providing support from the seat back frame
- structure directly to each cantilevered portion while

20 f‘\a],lowiﬂg the associated shoulder belt to be

selectively noved within the associated transfer slot
- f_betwean the associated pair of ‘slots.

Another obj ect of ‘the present invention is

- RN 'to prov:.de an integrated vehicle seat of the type
" 25 o deocribed which is particularly useful as the high

 back seat of a tamily sedan-type motor vehicle. 1In

-".~~;-,";accordance with tbe prmciples of the present
invention, tbis objective is accomplished by providing

~a vehicle seat integrated to selectively provide an

30 .'~fadult seat in an adult seat ‘mode and a child's seat in

"a chila seat mode.;-_ The vehicle seat comprises a seat
:cushion assembly operable to be mounted in a position
"'within the vehicle to enable an adult occupant of the
vehicle to 81t thereon in an operative position. A

35 r 1g 1d seat back frame assemb 1y is mounted within the
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vehicle with respect to the seat cushion assembly in

an operative fixed relation. Side cushions are

carried by the seat back frame means in positions to

be engaged by opposite sides of the back of an adult

S seat occupant sxttlng on the seat cushion assenmbly in

the operative position thereof. The side cushions are

spaced apart a distance sufficient to define a child

receiving space therebetween of a size to enable a

~child to be dlsposed therebetween. A cushion assembly

10 is mounted on the seat back frame assembly including

movable cush:.on assemblles mounted for movement

~ between (1) an adult mode pos:.t:.on wherein the movable

cQShion assembl:l.es ~are disposed within the space

'between the s:.de cushlons and prov1de adult back

15 ~ cushions for enqag:.ng the m.ddle of the back of an

' -adult seat occupant sitting on the seat cushion
'assembly in the Operatxve posxt:.on thereof, and (2) a

child mode position where:.n the movable cushion

assembh.es extend from the space between the side

R 20 ~ cushions and the cushion assembly provides a cushioned

| chxld' s seat extending from the bottom of the space in
",overlyxng relatxon to the ‘seat cushion assembly, a

_ -cushioned chJ.ld's seat back extendlng upwardly from
’ - the cushloned chxld‘s seat w:.thln the space between
| .-tho cide cushlons, ~ and a cush:.oned child's head
 support above the cushloned child's seat back. The
,"novable cushion assemblies 1nc1ude a pair of movable
cushion assemblles movable together between (1) the
adult mode pos:.t:.on where.tn a lower one of the pair of

30  movable cushion assemblles extends upwardly and has an

upper one of the pau.r of movable cushion assemblies
extending thereabove and (2) the child mode position
wherein the lower movable cushion assembly extends
forwardly and has the upper movable cushion assembly
35 extending forwardly therefrom. The pair of movable
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cushion assemblies are interconnected for movement
together and for limited articulating movement with
respect to one a'nother so as to accommodate different
relative anQular' positions of abutment when in the
S adult mode and the child mode positions. A child's
seat belt assembly is connected with the seat back
frame assembi'v 'including a pair of shoulder belts
extending torwardly of the cushioned child's seat back
for extens:.on over the shoulders of a small child
10  sitting on the cushloned child's seat. The lower
movable cush:.on assembly prov:.des a rigid anchor point
for the child‘s seat belt assembly between the legs of
a child 51tt1ng on the cushioned child's seat.
Another ob)ect of the present invention is

 :"~15." the provxsion of a chlld's sea- module for use with a

f'_‘seat oushlon assembly a seat back assembly modified to
'aooept the ohild's seat module which embodies therem

:the features heretofore dlscussed
A general ob)ect of the invention 1is ¢to

| -","'20 '..provz.de an improved cluld restraint system which is

 1ntegrated with a motor vehxole or aircraft seat and
- in complunce w1th uotor Veh:.cle Safety Standards.
.'rhis system 18 tor a ohild weighing more than 20
pounds._ L R -

it tV*7°25 S Another ob)ect of the 1nvention is to

| fprovide an improved ch:.ld restraint system including
a told-down seat "cushlon and leg support
_interconnected by a flex1b1e hinge, with a suitable
.,safety harness. ]_

a0 A further object of the invention 1is to

provide suoh a an nnproved child restraint system
'where:m the cav1ty from wluch the seat cushion and leg
support are removed serves as the back and side
supports for the toddler.

35 still another object of the invention is to
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provide a module that can be installed in a motor
vehicle or aircraft seat for permanent installation
therein, giving the appearance of a full bench seat,
without requiring ‘an upward-folding or removable

5 segment. . -

A still further ob)ect of the invention is

to provide an integrated Chlld seat module for a
vehicle seat including an interconnected fold-down
seat cushion and leg support with back and side

10 supports prov1ded by the recess from which the seat
cushion and leg support are lowered, and a safety
harness including either a three-point belt system
with twin shoulder belts and a crotch belt, or a
'five-pOint belt system, wherein two additional belt;

7:thighs of the child. o .

Still another ob)ect of the invention is to

provz.de a chi ld restraint system including a fold-down
. _seat cushion and leg support, "with provisions for

20 .’ '. removing the leg support lf des ired for a particular
Ltdt¥   c 'jSlze Child-j"g,ffﬁjfﬂﬂf“*s'”

‘l‘hese and other ob)ects and advantages will

S become more apparent when reference is made to the
o following drawings and the accompanying description.

28 BRIEF oescn:prxon OF THE DRAWINGS

. Figura 1 is a perspective view of a vehicle

- seat and back embodying the 1nventive integrated chilad
.seat ‘module in its stored posx.tion,

S ' Figure 2 is a fragmentary perspective view

o 30 of the seat with the inventive integrated child seat

module opened up into 1ts in-use configuration;
Figure 3 1s an enlarged perspective and
partially exploded View of the child seat module

portion of Figure 2,
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Figure 4 is an enlarged perspective view of
a pad adapted to being mounted on the child seat
module back panel and.seat support pan of Figure 3;

' Figure 5 is a perspective view of the child
seat module and a five~point safety harness which may
be used therewith ;

Figure 6 is an exploded, perspective view of
the child seat module eupport platform together with
a portion of a five?point safety harness;

Fz.gure 7 1s a perspectlve view of the

-under51de of the support pan of Flgure 6;

Figure 8 is a fragmentary, exploded,
perspective view of the chJ.ld seat bottom portion;

Figure 9 15 an enlarged cross-sectional view
taken along the plane of the hne 9-9 of Figure 5, and

'looking :m the direct:l.on of the arrows,

Figure 10 is a sz.de elevational view taken

"along the plane of the lme 10-10 of Figure 5, and
‘looking in the direction of the arrow, with a portion
fthereof in an opened-up condltlon,

F:l.gure 11 1s an enlarged croes-sectlonal

' "vn.ew taken along the plane of the line 11-11 of Figure
10, and loo)cing in the d:.rectlon of the arrows;

Fi.gure 12 1s an enlarged cross~-sectional

o v:l.ew taken along the plane of the line 12-~12 of Flgure
' 2, and looking in the dlrectlon of the arrows;

Figure 13 15 a fragmentary view taken along
the plane of the 11ne 13-13 of Flgure 12, and looking

, .~1n the dlrectlon of the arrows;

Figure 14 is an enlarged view of a portion

of the Flgure 12 structure,

Flgure 15 1s a cross-sectlonal view taken

‘along the plane of the lxne 15-15 of Figure 14, and

looking 1n the dlrectlon of the arrows;
| Flgure 16 is an enlarged, fragmentary view
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taken along the plane of the line 16-16 of Figure 12,
and looking in the direction of the arrows;

Figure 17 is a side view, in partial cross
section of a vehicle seat structure embodying <the

5 invention; o ‘

Figure 18 is a fragmentary view taken along
the plane of the line 18-18 of Figure 17, with
portions thereof broken away, and looking 1in the
direction of the'arrows;

10 Flgure 19 is a cross sect:r.onal view taken
along the plane of the line 19- -19 of Figure 18, and
looking in the dlrectlon of the arrows;

| Figure 20 is a plan view of a portion of the
Flgures 17 and 21 structure,-
15 Flgure 21 is a fragmentary view taken along
' the plane of the lines 21-21 of Figure 17, with
portions thereof broken away, and looking in the
 direction of the arrows,

R ' Flgure 22 xs a perspectlve view showing an

20 fﬂalternate embodlment of a portion of the invention;

" ' Flgure 23 1s an enlarged cross-sectional

. v:l.ew taken along the plane of the line 23-23 of Figure

" 22, and looking 1n the dlrectlon of the arrows;

' ' Figures 24-27 illustrate the steps involved

l" ’ ' 25-"1n the operation of a feature of the invention; and

- Figure 28 is a view similar to Figure 4
3 showing a modifled pad.

BEST MODE OF CARRYING OUT THE INVENTION
, | Referr:l.ng now to the dram.ngs in greater
"30‘ deta11 Flgure 1 1llustrates a vehxcle bench seat 10
" havxng a seat cushlon assembly 12 and a seat backrest

assembly 14._ Eather one or two side-by-side toddler
- or Chlld.seatumodules 16, integrated with the backrest
assembly 14, provides a retractable fold-down,

ol
AT,
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articulated seat back section 18 adapted for swinging
movement in and out of a recess provided in the
backrest assembly l4. As best seen in Figures 2 and

11, ¢the artlculated seat back section 18 includes a

5 first movable cushion assembly or bolster segment 19
and a second movable cushion assembly or bolster
segment 20 wh:.ch are artlculated at their outer
adjacent opposed edges by a suitable flexible and
detachable hlnge 21. The detachable hinge 21 may

10 include suxtable separable fastener means, such as a
' slide fastener ( Fig. 23) or a zlpper for detachlng the
‘second bolster segment 20.. The zlpper may be covered

by a flap 25 (Flgures 12 and 16). The first cushion
.segment 19 has one s1de adapted to serve as a back

- . | 5 support in an adult seatlng mode and :Lts other side as

_ ‘a seat bottom .l.n a ch11d seat:.ng mode. The second
'ﬂ jfbolster segment 20 has one side adapted to serve as a

din ,.-.'upper back support 1n an adult seat:.ng mode and its

.other s;de as a leg support 1n a ch:l.ld seat:.ng mode.

. ';20’ A With reterence to F:Lgure 2, the art:.culated

seat back section 18 may be plvoted downwardly from
B .the backrest 14 about a transverse pivot axis "A“®
S --;'..'(Fxgure 3) ad)acent the f:.rst cush:.on seqment 19 lower
f‘rear end thereof to form a modular child seat 22

25 (Pigure 2) i while leav:.ng ad) acent backrest sections

| ,'_-'..-23 and 24 of the seat backrest 14 1ntact.

R A back panel formed of suitable
, structural plastlc materlal such as glass reinforced
1.polypr0pylene for example, 1s secured to seat support

; 30 : means, such as a back wall 30 (Flgures 12, 18 and 19),

- by sultable bracket means 32, as. will be explained.
- The bottom end port:.on of the back panel 26 1s secured
to the front legs of ‘a pair of substantlally Z-shaped
, - seat back 27 brackets ( Flgures 17 and 18) (one
35  adjacent each lower corner of the back panel) by
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fasteners 28. The brackets 27, in turn, are secured
in any suitable manner, such as by rivets or welding,
to the front side of respective vertically oriented
straps 29. The upper end portions of the straps 29
are secured in any suitable manner, such as by
welding, to the back side of a J-shaped lower cross
bar 34. The straps 29 are adjacent a vehicle floor
pan 35 (Figure 17). An adult seat belt 33a is secured
to a clip 33b which, in turn, is secured by a fastener
33c to each strap 29.

The'modular child seat assembly 22 is shown
in Figure 3 and inclu_des the articulated seat back
section 18 together' with the back panel 26. As an
initial step to forming the child seat of Figure 2,
the ar*'iculated seat back section 18 is withdrawn from

'the backrest 14. 'rhe. artlculated seat back section 18
is moved into J.ts child supporta.ng in-use Figure 2

pos:.tlon by foldlng down the seat back section 18 from

a generally rectangular shaped backrest recess defined

by ‘the child seat back panel 26 and a pa:.r of
rearwardly extendlng, recess side walls 36 and 38,

The side walls 36 and 38 are formed by the inboard

N Opposed sldes of the respective backrest side cushions
 or secticna 23 and 24.

W:.th reference to Figure 8, the back support

. firct cushion aegment or child seat bottom 19 includes

a rectangular seat pad support platform 40, formed of
suitable structural plastlc material. As best seen in

Flgure 9, the support platfcrm 40 has a central planar

~portion 42 bordered by a peripheral downwardly offset

frame-like ledge pcrtlcn 44 extending therearound. An
endless trough or slot 46 is formed in the top surface

of the platform 40 located a predetermined distance
~ inside the outer perimeter thereof, providing a

continuous bcundary between the central portion 42 and

PCT/US93/064046

4
o(?- e
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the ledge portion 44, for a purpose to be described.

As seen in Figures 6, 8 and 10, a pair of
perpendicularly extending mounting flanges 45 are
formed adjacent the rear corners of the plastic

5 support pan 40 with axially aligned openings 47 formed
therein. The openings 47 are adapted to having
suitable fasteners 48 (Figure 10) extended
therethrough tof pivotally secure the platform 40 to
suitable mounting brack_ets 50 (Figure 12) fixedly

10 ‘secured to extend from the module back panel 26.

A crotch belt 54 extends longitudinally
beneath the Seat pad support platform 40, and thence
upwardly through openings 56 and 58 (Figure 6) formed
therein, to be secured at the rear end thereof by a
15 .suitable mounting bfacket or plate 60.. The bracket 60
' 'is secured to the platform 40 by suitable fasteners 61
(Figure 6). A conventional seat belt buckle 62 is

'secured to the exposed forward end of the belt 54.

As shown 1n Flgure 5, a single adjust belt

 'i.”.'20 - 72 extends through.a slotted opening 74 formed in the

- ~'back panel 26 and is connected to a safety harness
. -1nclud1ng a 'I'-bar 76 and twln shoulder belts 78 and 80

' extendinq through respectlve hor1 zontally disposed
o - restraint elots 82 and 83 in the back panel 26 and
“ 25'. thonce throuqh a releasably interconnected guide

' R .menbcr 84 and slotted ends of a pair of opposite hand
connector members 85. ~ The latter are adapted to be
releasably connected to the buckle 62. The extensions
87 and 88 of the respecta.ve belts 78 and 80 are

30  secured by brackets 89 to the mounting flanges 45.

- The extens:.ons 8‘7 and 88 serve to mount over the
child's thlghe.."

A pad 90 (Flgure 4) having a suitable sheet

cover formed from flexible material such as vinyl

35 {(Figure 4), :mcludes respective seat and back segments
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92 and 94 connected by a flexible hinge 96 and 1s removably mounted against the
support platform 40 and back panel 26, as shown 1 Figure 3. A rectangular
opening 100 1s formed 1n the seat segment 92 for mounting around the crotch belt
54 out of the plastic seat support platform 40, and the upper edge 102 of the back
segment 94 fits against the back panel 26 up to a point just above the openings 82
and 83. As shown in Figures 3 and 4, a strip of Velcro™ 140a, or other suitable
hook or loop tape strips, 1s mounted on the back side of the pad 90, adapted to
engage a mating Velcro™ or other suitable strip 140b mounted on the back panel

26 to retain the pad 90 in its upright position.

Figure 28 shows an alternate pad 90’ covered with suitable cloth or
woven material wherein at least the backside portion has a pile-like outer surface

adapted for engagement by a suitable hook-type Velcro™ strip.

As shown 1n Figure 9, an outer cloth or other material, such as vinyl
or leather, cover 106 1s wrapped around the cushion segment 19. A plurality of
spaced holes 108 are formed in the plastic seat pad support platform 40
intermediate the trough 46 and the edges of the ledge portion 44. A flat retainer
110 1ncludes a flange 112 formed on the inner edge thereof, and suitable fasteners
114 extend through openings 115 formed at spaced intervals along the center line
thereof, and thence through the cover 106 into the seat bottom 19. The fasteners
114 are aligned with, and snap into, the holes 108. The cover 106 is wrapped
around the flange 112 and retained thereby when projected into the trough 46, as
shown at the left side of Figure 9.

Mating Velcro™ stripes or other suitable hook
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and loop tape strips ll6a (Figure 4) and 116b (Figure
6) are respectively secured to the underside of the
seat segment 92 and the upper side of the plastic seat
support platfo'rm' 40, respectively, to hold the seat
5 segment in place. In the case of pad 90', having a
cover with a  fabric-like pile outer surface, the
strips 116a (Figure 4) are not required, and the strip

116b is a hOQk-type strip.
After use, and when no toddler is on boarad,
10 the leg support 20, the cushion segment 19, and the
associated support platform 40 are folded up 1n an
arcuate motibn-- to "resume the function of being a
portion of a normal motor vehicle or aircraft seat

back agalnst the back panel 26 between the sides 36
and 38, to complete the seat back structure.

As shqwn in Figures 5-11, the belts 78 and

80 connect through the T-bar 76 (Figure 6) to the belt

72. The latter extends beneath the plastic support

platform 40 'a'ﬁd' through a front opening 122 and the

20  rear opening 58. It passes through a flat bracket 124

(Flgures 6 and 11) prlor to ' exltlng through the
opening 122 (Figures 6 and 10), ‘wherein it may be
retained in posita.on by a serrated surface 126 (Figure

.10) ' serving as a tensmn adjuster on a cross member

25 128 which is plvotally mounted on a pin 130 (Figure
| ' ?-'.'11) between oppos::.tely dlsposed sz.de walls 131 of the
bracket 124. ‘A c011 sprlng 132 operatively connected

' between the cross member 128 and the pin 130 retains

the serrated surface 126 in a gripping engagement

30 against the adjust belt 72 until a shoulder adjustment
pull strap 134 .extend:.ng-throuqh the front opening 122

is pulled forw'ard ‘to pivot the cross member 128 and
theireby releas'e the adjust belt 72 and permit it to be
pulled to tighten the shoulder belts 78 and 80 around

35 the child. The pull Strap 134 1s mounted around a bar
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136 connected to forward edges of the cross member 128

by levers 138. A belt tab 140 ;(Figure 6) is secured

at the end of the adjust belt 72 to facilitate the
pulling-to~tighten process. |

5 Referring now to Figure 13 and once again to

Figures 3 and 5, it is noted that the pair of

restraint slots 82 and 83 are the lowermost lateral

operiings of respect:l.ve vertical transfer slots 142 and

144. The 1atter vertlcal slots communicate at their

10 upper ends with diagonally oriented, upwardly

extending cenvergi_ng s'lots 146 and 148 and lateral

slots 150 and 152. "I'he latter lateral slots extend to

respective downward inlet openings 154 and 156

communicating'with lateral openings 158 and 160. The

15  two sets of slots are formed 1n the panel 26. When it

o 'is necessary to accommodate a larger child, the twin

shoulder belts.?& end_80~are-moved out of the pair of

restraint slets .82'.and 83 reSpectively (Figure 24),

, into the vertical' SIOts 142 and 144 and thence into

- 20 the dxagonal slots 146 and 148 (Figure 25). The

-'traz.llng edges of the belts 78 and 80 are then moved

into the lateral openlngs 150 and 152 (Figure 26), to

the lnlet opem.ngs 154 and 156 for seating the belts

- in the lateral openlngs 158 and 160 (Figure 27). As

.* - 25 .shown in Fiqure 4, the back segment 94 of the pad 90

includes only horizontal slots 168/ 170, and horizontal

_slits 172/ 174 contimxing from the respective slots 168

and 170, to accommodate the ad)ustment of the belts 78

-~ and 80 1in the var;.ous two pair of restraint slots

- 30  82/83 and 158/160 ‘and vertical slots 142/144 of the
~ back panel 26. ' .

A close-out cover assembly 175 (Figures 12
and 14) 1is plvetally mounted on an inverted J-shaped
upper Cross bar ‘1.'7;6 (Figure 14) overlying the upper

35 portion of the back panel 26. The cover assembly 175
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includes foam material 177 covered on the back side thereof with a plastic backing
178 having a substantially C-shaped clamp 179 end portion adapted to flex so as to
snap over the upper cross bar 176, as shown 1n Figure 14. A cover 180 of a
suitable material, such as cloth fabric, covers the front side of the foam matenal
177 and a portion of the back side of the C-shaped clamp 179. The cover 180
wraps around the lower front end of the foam matenal 177, to extend along the
lower end of the plastic backing 178. A stiffener panel 182 1s mounted
intermediate the foam material 177 and the portion of the cover 180 adjacent the
plastic backing 178, secured by staples or stitches 184, as required, for a purpose to
be described. As shown in Figure 15, snap-in fasteners 186 are formed on the
plastic backing 178, so as to be secured to the back panel 26 by snapping through
openings 188 formed in the back panel.

As shown 1n Figures 2 and 3, strips of Velcro™ 39a, or other
suitable hook end loop tape strips, are mounted on the back side of the second
bolster segment 20, adapted to engage mating Velcro™ or other suitable strips 39b
mounted on the lower front edge of the cover member 180, as shown 1n Figures 14
and 17, to retain the seat back section 18 in its upright position, intermediate the

recess side walls 36 and 38,

When the seat back section 18 is down in the child usable position,
and 1t 1s desirable to change the location of the twin shoulder belts 78 and 80 in the
two pair of restraint slots 82/83 and 158/160 (Figure 5), the lower portion of the
close cover assembly is lifted up, bending about a line represented as 189 in Figure

14, and moving the belts into or out of the slots 168/170 of the pad 90 (Figure
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4) or slots 168'/170' of the pad 90' (Figure 28)
through the respective slits 172/174 or 172'/174°'.
Referring now to Figures 17-21, the
fastening means for securing the back panel 26 to the
back wall 30 via the ‘brackets 32 is shown in more
detail. | ' '
One leg 190 (Figure 19) of each of two
brackets 32 is_SeCured by a suitable fastener 192 to
the back panel 26, while the other leg 194 of the
bracket is secured by a suitable fastener 196 to
respective vertical 'support. members 198 (Figure 18).
As showh in Figures 17, 18 and 21, the vertical
support members 198' are secured at the lower end
thereof to the lower J-bar 34 and at the upper end
thereof to the upper J.nverted J=-bar 176. The end

- portion 200 (Fxgure 19) of the bracket 32 is abutted
- agalnst the-lnside of the back wall 30, and a backing

or mountl.ng plate 202 (F:Lgure 20) is abutted against

~ the other or rear trunk side of the back wall 30, and
isecured thereto by sultable fasteners 204. Tabs 203
~ (Figure 20) are fomed adjacent the ends of the
' mouhting plate 202 _ for mountlng in projections 205

(Figure 19) fomed by punclnng out back wall 30.
Allgned open:mgs 206 (Flgure 20) are formed through

‘the backz.ng or mount:mg plate 202, such that <the
fastenars 204 are mounted therethrough (Figure 19) to
conplete the securmg of the seat back panel 26 to the

back wall 30.

A T-bar retentlon panel 208 (Figures 17 and
21) 1is mounted on upper and lowver projections 210 and
212 (Figure 17) by fasteners 214 and 216 (Figure 21)
on the back of the back panel 26. As shown in Figure
21, the T—ba.r 76 is slidably confined between the
retention panel 208 and the back panel 26. The single
seat belt 72 extends ..dow‘nwardly from the T=par 76 to

/of .4
. 4
L)
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exit from the lower end of the panel 208, while the
twin shoulder belts 78 and 80 extend upwardly from the
T-bar on opposmte sides of the panel, to the palr of
restraint slots 82/83 or 158/160.

5 Referring now to Figures 22 and 23, in lieu
of the zipper-type flexible and detachable hinge 21 of
Figures 3 and 16, a slide fastener assembly 220 is
disclosed. ‘The assembly 220 includes a first member
222 having a central U-shaped track 224 with inturned

10 ends 226, and lateral extensions 228 secured by
suitable fastener. means, such as stitching 230, to
folded trim ends Of,'the upper or first bolster segment
19, and a second member 232 secured by stitching 230,

. or the like, athne_edge 234 thereof to a folded trim

15 end 236 of ithe lower"' or second boister segment 20,

' with a flanged longltudxnal protru51on 238 formed at

~ a central location for slz.d:.ng cooperation with the U-

shaped track 224 and inturned ends 226. The second

_ -  member 232 1ncludes an end 240 opposite the edge 234

20 ‘which is U-shaped to receive the other folded trim end

- 242' "of the second ‘belster segment 20. More

, 'speciflc.ally, an 1nturned end 244 is formed on the

, distal end of the U-shaped end 240, with a projection

, o 246 formed on the :l.nner surface of the second member

' 25 .232 opposite the inturned end 244. An extruded strip

' 248 having a barb 250 formed on one end thereof is

'secured at the other end 252 thereof by fastening

means, such as st:.tch:mg 254. As such, the barb 250

. 1s forced through the opening between the inturned end

30 244 and the pro)ectlon 246 to secure the folded trim

| end 242 ¢to -the second member 232. With this

construction, ‘the flanged protrusion 238 slides
through the 'trac}c- 224 to alternately engage and

disengage the two bolster segments 19 and 20.
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INDUSTRIAL APPLICABILITY

It should be apparent that the invention
provides a compact and efficient child restraint
system for incorporation as an integrated mcdule of a
motor vehicle or aircraft seat structure.

It should also be apparent that, if desired,
two such inte:grated child seat modules could be
incorporated in a spaced apart arrangement in the back
bench seat structUre of'a motor vehicle or aircraft.

While but one general embodiment of the
invention has :’,-be_.en  shown and described, other
modifications thereof are possible within the scope of
the following claims.

PCT/US93/04046 ..,
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CLAIMS

What 1s claimed 1is:

1.

In a vehicle seat integrated to selectively provide an
adult seat in an adult seat mode and a child's seat in a

child seat wmode, said vehicle seat comprising a seat

cushion assembly constructed and arranged to be mounted on
a vehicle 1n a position to enable an adult occupant of the
vehicle to sit thereon 1n an operative position, a seat
back support assembly constructed and arranged with respect
to said seat cushion assembly to be disposed 1n an
operative fixed relation therewith, side cushions carried
by said seat back support assembly 1n positions spaced
apart a distance sufficient to define a child receiving
space between salid side cushions of a size to enable a
child to be disposed between said side cushions, a
plurality of cushion assemblles mounted on said seat back
support assembly 1including a mwmovable cushion assembly
constructed and arranged with respect to said seat back
support assembly to be moved between (1) an adult mode
position wherein said plurality of cushion assemblies
including said movable cushion assembly are disposed within
the space between the side cushions and provide therewith a
cushioned adult back support for engaging the back of an
adult seat occupant sitting on the seat cushion assembly,
and (2) a child mode position wherein said movable cushion
assembly extends from the space between the side cushions
1n overlying relation to the seat cushion assembly and said
plurality of cushion assemblies 1including said movable

cushion assembly provide a cushioned child's seat extending
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from the bottom of the space in overlying relation to the
seat cushion assembly, a cushioned <child's seat Dback
extending upwardly from said cushioned child's seat within
the space between said side cushions, and a cushioned
child's head support above the cushioned child's seat back,
a child's seat belt assembly connected with said seat back
support assembly 1including a pair of shoulder Dbelts
extending therefrom forwardly beyond said cushioned child's
seat Dback for extension over the shoulders of a child
sitting on said child's seat, said first movable cushion
assembly providing a rigid anchor point for the child's
seat belt assembly between the legs of a child sitting on
sald cushioned child's seat, the 1mprovement which

comprises

said plurality of cushion assemblies including a cushion
assembly 1in the form of a bolster element connected with
sald movable cushion assembly so as to be moved together
with said movable cushion assembly,

sald bolster element being constructed and arranged with

respect to said movable cushion assembly so as to (1)
extend above said movable cushion assembly between said
side cushions to provide a part of said adult back support
when said movable cushion assembly is in the adult mode
position thereof and (2) extend forwardly from said movable
cushion assembly in overlying supported relation to said
seat cushion assembly when said movable cushion assembly 1is
in said child mode position to provide a leg support for a
small child sitting on said cushioned child's seat,

sald bolster element being connected with said movable
cushion assembly by a separable slide fastener assembly

constructed and arranged to be moved between a connecting



10

15

20

25

30

CA 02134973 2004-06-15

25

position interconnecting said bolster element with said
movable cushion assembly and a separable position enabling
sald Dbolster element to be selectively removed from said
movable cushion assembly.

The combination as defined in c¢laim 1 wherein said
separable slide fastener assembly 1is a separable zipper
assembly.

The combination as defined in c¢laim 1 wherein said
separable slide fastener assembly includes a pair of
cooperating members fixed to said movable cushion assembly
and to said bolster element respectively, a first of said
palr of cooperating members comprising a trough member of
generally U-shaped cross-sectional configuration, a second
of said pair of cooperating members having a flanged
longitudinal protrusion  constructed and arranged to
detachably slidably engage within the U-shape of said
trough member.

The combination as defined 1in «c¢laim 1 wherein said
plurality of cushion assemblies includes a removable
cushion pad assembly having a seat section, one or more
hook fastener sections on said movable cushion assembly and
one or more cooperating loop connections on the seat
section of said removable cushion pad assembly, said one or
more hook fastener sections and said cooperating loop
connections being constructed and arranged to detachably
retain the seat section of said removable cushion rad
assembly with said movable cushion assembly so as to be
moved therewith, said removable cushion pad assembly being
constructed of a first cloth material on an exterior side
thereof defining the upper layer of the cushioned child's
seat and being constructed of a second cloth material on an

opposite side to said exterior side, the improvement which
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comprises

sald one or more cooperating loop connections comprising
the second cloth material having a pile-like outer surface
extending substantially throughout said opposite side of
sald seat section providing loops detachably engageable by
salid one or more hook fastener sections.

The combination as defined 1in claim 4 wherein the removable
cushion pad assembly of the wvehicle seat includes a back
section hingedly connected to said seat section along a
fold line, one or more hook fastener sections on said seat
back support assembly and one or more cooperating loop
connections o<¢n said back section and wherein said
improvement further comprises sailid one or more cooperating

loop connections on said back section comprising the second

cloth material having a pile-like outer surface extending
substantially throughout said opposite side of said back
section to be detachably engageable by the one or more hook
fastener sections fixed to said seat back support assembly.
The combination as defined 1n claim 1 wherein said seat
back support assembly includes seat back support structure
and a rigid back panel of a size to fit within the space
between said side cushions, said rigid back panel being
connected with said seat back support structure forwardly
thereof.

The combination as defined in claim 6 wherein said rigid
back panel has a number of slots therein constructed and
arranged to enable the pair of shoulder belts of said
child's seat belt assembly to be conveniently moved into a
plurality of wvertically spaced positions with respect to
said child's seat back to selectively accommodate a

relatively small c¢hild or a relatively 1large child by
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manually grasping the shoulder belts extending forwardly of
sald cushioned child's seat back and moving them
selectively into one of said plurality of vertically spaced
positions, salid plurality of slots 1ncluding two
horizontally spaced and generally horizontally aligned
pairs of vertically spaced belt receiving restraint slots
formed 1in said rigid back panel and a transfer slot
extending between the restraint slots of each pair so as to
define a cantilevered portion in said rigid back panel
between the associated pair of restraint slots, said seat
back support structure including a rigid bracket connected
directly with each cantilevered portion, each of said
brackets being constructed and arranged to provide support

from said seeat back support structure directly to the

cantilevered portion connected therewith while allowing the
assoclated shoulder belt to be selectively moved within the
assoclated transfer slot between the associated pair of
restraint slots.

The combinaticn as defined in claim 7 wherein an upper
restraint slot of each pair of zrestraint slots has the
transfer slot assocliated therewith extending 1n
communicating relation therewith upwardly therefrom between
the ends thereof and laterally beyond one of the ends
thereof and then generally downwardly beyond said upper
restraint slot in laterally spaced relation to said upper
restraint slot 1into communicating relation with a lower

g

restraint slot of the pair.

The combination as defined in claim 8 wherein said number
of slots further includes an inversion slot associated with
each transfer slot, each inversion slot having a closed
inlet end and an opposite end communicating with the

associated transfer slot and being of a length sufficient
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to enable the associated belt to be moved therein through
salid opposite end with one edge of said belt leading and to
be moved outwardly thereof through said opposite end with
an opposite edge of said belt leading so as to enable said
belt to be moved into each restraint slot of the associated
palr of restraint slots with the edges thereof oriented the
same wilith respect to each restraint slot.

The combination as defined 1n c¢laim 9 wherein said
plurality of cushion assemblies 1includes a head support
cushion assembly fixed to an upper portion of said rigid
back panel Dbetween said side cushions, sald head support
cushion assembly being constructed and arranged to provide
sald cushioned <child's head support when sailid movable
cushion assembly is in the c¢child mode position thereof, and
wherein the improvement further comprises said head support
cushion assembly being detachably fixedly connected at a
lower portion thereof with the upper portion of the rigid
back panel by detachable fasteners carried by said head
support cushion assembly and detachably connected with said
rigid back panel, an upper portion of said head support
cushion assembly having a C-shaped «c¢lamp <connected
therewith and with a c¢ross member forming a part of the
seat back support structure.

The combination as defined 1in c¢laim 10 wherein said
plurality of cushion assemblies includes a removable
cushion pad assembly having a seat section, one or mcre
hook fastener sections on said movable cushion assembly and
one or more cooperatling loop connections on said seat
section, salid one or more hook fastener sections and said
cooperating loop connections being constructed and arranged
to detachably retain the seat section of said removable

cushion pad assembly with said movable cushion assembly so
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as to be moved therewith, said removable cushion pad
assembly being constructed of a first cloth material on an
exterior side thereof defining the upper layer of the
cushioned child's seat and belng constructed of a second
cloth material on an opposite side to said exterior side,
the i1mprovement which comprises

salid one oOr more cooperating loop connections comprising
the second clecth material having a pile-like outer surface
extending subsgtantially throughout said opposite side of
sald seat section providing loops detachably engageable by
sald one or more hook fastener sections.

The combination as defined in c¢laim 11 wherein the
removable cushion pad assembly of the vehicle seat includes
a back section hingedly connected to said seat section
along a fold line, one or more hook fastener sections on
sald rigid back panel and one or more cooperating loop
connections on said back section and wherein said
improvement further comprises said one or more cooperating
loop connections on said back section comprising the second
cloth material having a pile-like outer surface extending
substantially throughout said opposite side of said back

section to be detachably engageable by the one or more hook

fastener sections fixed to said rigid back panel.

The combination as defined in claim 6 wherein said rigid
back panel hag a number of slots therein constructed and
arranged to enable the pair of shoulder belts of said
child's seat belt assembly to be conveniently moved into a
plurality of wvertically spaced positions with respect to
sald child's seat back to selectively accommodate a
relatively small child or a relatively large <child by
manually grasping the shoulder belts extending forwardly of

sald cushioned child's seat back and moving them
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selectively into one of said plurality of vertically spaced
positions, said number of slots including two horizontally
spaced and generally horizontally aligned pairs of
vertically spaced belt receiving restraint slots formed in
said rigid back panel and a transfer slot associated with
each pair of restraint slots, an upper restraint slot of
each palr of restraint slots having one end of the transfer

slot assoclated therewith disposed in communicating

relation therewith between the ends thereof, each transfer
slot extending upwardly from said one end thereof and
laterally beyond one of the ends of the associated upper
restraint slot and then generally downwardly beyond the
associated upper restraint slot 1in laterally spaced
relation to the associated upper restraint slot into
communicating relation at an opposite end thereof with a
lower restraint slot of the associated pair of restraint
slots.

The combination as defined in claim 13 wherein said number
of slots further includes an i1nversion slot associated with
each transfer slot, each inversion slot having a closed
inlet end and an opposite end communicating with the
assoclated transfer slot and being of a length sufficient
to enable the associated belt to be moved therein through
sald opposite end with one edge of said belt leading and to
be moved outwardly thereof through said opposite end with
an opposite edge of said belt leading so as to enable said
belt to be moved into each restraint slot of the associated
palr of restraint slots with the edges thereof oriented the

same with respect to each restraint slot.
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The combination as defined 1in c¢laim 6 wherein said
plurality of cushion assemblies 1including a head support
cushion assembly fixed to an upper portion of said rigid
back panel between sailid side cushions, said head support
cushion assembly being constructed and arranged to provide
said cushioned <child's head support when said wmovable
cushion assembly 1s 1n the child mode position thereof, and
wherein the i1improvement further comprises said head support
cushion assembly being detachably fixedly connected at a
lower portion thereof with the upper portion of the rigid
back panel by detachable fasteners carried by said head
support cushion assembly and detachably connected with said
rigid back panel, an upper portion of said head support
cushion assembly having a C-shaped clamp connected
therewith and with a c¢ross member forming a part of the
seat back support structure.

In a vehicle seat 1integrated to selectively provide an
adult seat in an adult seat mode and a child's seat in a
child seat mode, said +vehicle seat comprising a seat
cushion assembly constructed and arranged to be mounted on
a vehicle 1n a position to enable an adult occupant of the
vehicle to sit thereon 1in an operative position, a seat
back support assembly mounted with respect to said seat
cushion assembly so to be disposed in an operative fixed
relation therewith, side cushions carried by said seat back
support assembly 1in positions spaced apart a distance
sufficient to define a child receiving space between said
side cushions of a size to enable a child to be disposed
between said side cushions, a plurality of cushion
assemblies mounted on said seat back support assembly
including a movable cushion assembly constructed and

arranged with respect to said seat back support assembly to
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be moved between (1) an adult mode position wherein said
plurality of cushion assemblies 1ncluding said movable
cushion assembly are disposed within the space between the
side cushions and provide therewith a cushioned adult back
support for engaging the back of an adult seat occupant
sitting on the seat cushion assembly, and (2) a child mode
position wherein said movable cushion assembly extends from
the space between the side cushions 1in overlying relation

gt

to the seat cushion assembly and said plurality of cushion

assemblies including said movable cushion assembly provide
a cushioned child's seat extending from the bottom of the
space 1n overlying relation to the seat cushion assembly, a
cushioned child's seat back extending upwardly from said
cushioned child's seat within the space between said side
cushions, and a cushioned child's head support above the
cushioned child's seat back, said movable cushion assembly
including a frame structure constructed and arranged to
extend generally forwardly from a lower portion of the seat
back support assembly when said movable cushion assembly 1is
in the child mode position thereof, a structural connection
between said frame structure and said seat back support
assembly constructed and arranged to enable said movable
cushion assembly to be moved between sald adult mode and
child mode positions, sald movable cushion assembly
including cushioning material attached to said frame
structure 1n a position to be disposed (1) generally
beneath said frame structure when said movable cushion
agssembly 1s 1in said child mode position and (2) generally
forwardly of said frame structure between said side
cushions when said movable cushion assembly 1s 1in said
adult mode position, said plurality of cushion assemblies

including a removable cushion pad assembly having a seat
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section, one or more hook fastener sections on said movable
cushion assembly and one or more cooperating loop
connections on sald seat section, salid one or more hook
fastener sections and said cooperating loop connections
being constructed and arranged to detachably retain said
seat section ©f said removable cushion pad assembly with
salid movable cushion assembly so as to be moved therewith
between a position generally between the seat back support
assembly and the frame structure of said movable cushion
assembly when said movable cushion assembly i1s in the adult
mode position thereof and a position 1n generally overlying
relation to the frame structure of said movable cushion
assembly when said movable cushion assembly 1s in the child
mode position thereof, and a child's seat belt assembly
constructed and arranged to be operable when said movable
seat assembly 1s 1n the child mode position thereof to be
manually moved between (1) a restraint condition enabling a
child 1n a sitting position on said cushioned child's seat
to be restrained thereby and (2) a released condition
enabling (A) entry of a child into a sitting position on
sald cushioned child's seat preparatory to restraint or (B)
exit of a child from a sitting position on said cushioned
child's seat after restraint, sald child's seat Dbelt
assembly when i1in said restraint condition with respect to a
child 1in a sitting position on said cushioned child's seat
extendling downwardly between the legs of the child to a
restraint point provided by said frame structure and
including a pair of shoulder belts extending from said seat
back support assembly over the shoulders of a child in
sitting position on said cushioned child's seat, the seat
section of said removable cushion pad assembly constituting

an upper layer of said cushioned child's seat when said
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movable cushion assembly 1s 1in the child mode position
thereof and being constructed and arranged to allow said
child's seat belt assembly to be moved into said restraint
condition wherein the child's seat belt assembly extends
downwardly between the legs of a c¢child 1in a sitting
position on the seat section of said removable cushion pad
assembly to the restraint point provided by said frame
structure, said removable cushion pad assembly being
constructed of a first cloth material on an exterior side
thereof defining the upper layer of the cushioned child's
seat and being constructed of a second cloth material on an
opposite side to said exterior side, the improvement which
comprises

sald one or more cooperating loop connections comprising
the second cloth material itself, sald second cloth
material having a pile-like outer surface extending
substantially throughout said opposite side of said seat
section providing loops detachably engageable by said one
or more hook fastener sections.

The combination as defined 1in c¢laim 16 wherein the
removable cushion pad assembly of the vehicle seat includes
a back section hingedly connected to said seat section
along a fold line, one or more hook fastener sections on
sald seat back support assembly and one or more cooperating
loop connections on said back section and wherein said
improvement further comprises said one or more cooperating
loop connections on said back section comprising the second
cloth material having a pile-like outer surface extending
substantially throughout said opposite side of said back
section providing loops detachably engageable by the one or

more hook fastener sections fixed to said seat back support

assembly.
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In a wvehicle seat integrated to selectively provide an
adult seat in an adult seat mode and a child's seat in a
child seat mode, said vehicle seat comprising a seat
cushion assembly constructed and arranged to be mounted on
a vehicle 1n a position to enable an adult occupant of the
vehicle to sit thereon in an operative position, a seat
back support assembly constructed and arranged with respect
to said seat cushion assembly to be disposed 1n an
operative fixed relation therewith, side cushions carried
by said seat back support assembly 1n positions spaced
apart a distance sufficient to define a child receiving
space between said side cushions of a size to enable a
child to be disposed between said side cushions, a
plurality of cushion assemblies mounted on said seat back
support assembly 1ncluding a mwmovable cushion assembly
constructed and arranged with respect to said seat back
support assembly to be moved between (1) an adult mode
position wherein said plurality of cushion assemblies
including said movable cushion assembly are disposed within
the gpace between the side cushions and provide therewith a
cushioned adult back support for engaging the back of an
adult seat occupant sitting on the seat cushion assembly,
and (2) a child mode position wherein said movable cushion
assembly extends from the space between the side cushions
in overlying relation to the seat cushion assembly and said
plurality of cushion assemblies including said movabkle
cushion assembly provide a cushioned child's seat extending
from the bottom of the space in overlying relation to the
seat cushion assembly, a cushioned <child's seat back
extending upwardly from said cushioned child's seat within
the space between said side cushions, and a cushioned

child's head support above the cushioned child's seat back,
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a child's seat belt assembly connected with said seat back
support assembly 1ncluding a pair of shoulder belts
extending therefrom forwardly beyond said cushioned child's
seat back for extension over the shoulders of a child
sitting on said child's seat, said first movable cushion
assembly providing a rigid anchor point for the child's
seat belt assembly between the legs of a child sitting on
sald cushioned child's seat, said seat back support
assembly 1ncluding a seat back support structure and a
rigilid back panel of a size to fit within the space between
sald side cushions, said rigid back panel being connected
with said seat back support structure forwardly thereof,

the lmprovement which comprises

sald rigid back panel having a number of slots therein
constructed and arranged to enable the pair of shoulder
belts of said child's seat belt assembly to be conveniently
moved 1nto a plurality of wvertically spaced positions with
respect to said c¢hild's seat back to selectively
accommodate a relatively small child or a relatively large
child by manually grasping the shoulder belts extending
forwardly of sailid cushioned child's seat back and moving
them selectively into one of said plurality of vertically

spaced positions,

said plurality of slots including two horizontally spaced
and generally horizontally aligned pairs of vertically
spaced belt receliving restraint slots formed in said rigid
back panel and a transfer slot extending between the
restraint slots of each pair so as to define a cantilevered
portion 1n said rigid back panel between the associated

palir of restraint slots,
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sald seat back support structure including a rigid bracket
connected directly with each cantilevered portion, each of
sald brackets being constructed and arranged to provide
support from said seat back support structure directly to
the cantilevered portion connected therewith while allowing
the associated shoulder belt to be selectively moved within
the associated transfer slot between the associated pair of
restraint slots.

The combinaticn as defined in claim 18 wherein an upper
restraint slot of each pair of restraint slots has the
transfer slct associlated therewith extending in
communicating relation therewith upwardly therefrom between
the ends thereof and laterally beyond one of the ends
thereof and then generally downwardly beyond said upper
restraint slot 1n laterally spaced relation to said upper
restraint slot 1into communicating relation with a lower
restraint slot of the pair.

The combination as defined in claim 19 wherein said number
of slots further includes an inversion slot associated with
each transfer slot, each i1inversion slot having a closed
inlet end and an opposite end communicating with the
assoclated transfer slot and being of a length sufficient
to enable the associated belt to be moved therein through
sald opposite end with one edge of said belt leading and to
be moved outwardly thereof through said opposite end with
an opposite edge of said belt leading so as to enable said
belt to be moved into each restraint slot of the associated

palr of restraint slots with the edges thereof oriented the

same with respect to each restraint slot.
The combination as defined 1in c¢claim 18 wherein said

plurality of cushion assemblies including a head support
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cushion assembly fixed to an upper portion of said rigid
back panel between said side cushions, said head support
cushion assembly being constructed and arranged to provide
sald cushioned child's head support when sailid movable
cushion assembly 1s in the child mode position thereof, and
wherein the improvement further comprises said head support
cushion assembly being detachably fixedly connected at a
lower portion thereof with the upper portion of the rigid
back panel by detachable fasteners carried by said head
support cushion assembly and detachably connected with said
rigid back panel, an upper portion of said head support
cushion assembly having a C-shaped clamp c¢onnected
therewith and with a c¢ross member forming a part of the
seat back support structure.

In a wvehicle seat 1integrated to selectively provide an
adult seat 1n an adult seat mode and a child's seat 1n a
child seat mode, said vehicle seat comprising a seat
cushion assembly constructed and arranged to be mounted on
a vehicle 1in a position to enable an adult occupant of the
vehicle to sit thereon 1in an operative position, a seat
back support assembly constructed and arranged with respect
to salid seat cushion assembly to be disposed in an
operative fixed relation therewith, side cushions carried
by said seat back support assembly 1in positions spaced
apart a distance sufficient to define a child receiving
space between said gide cushions of a size to enable a
child to be disposed between said side cushions, a
plurality of cushion assemblies mounted on said seat back
support assembly including a movable cushion assembly
constructed and arranged wlith respect to said seat back
support assembly to be moved between (1) an adult mode

position wherein said plurality of cushion assemblies
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including said movable cushion assembly are disposed within
the space between the side cushions and provide therewith a
cushioned adult back support for engaging the back of an
adult seat occupant sitting on the seat cushion assembly,
and (2) a child mode position wherein gaid movable cushion
assembly extends from the space between the side cushions
1in overlying relation to the seat cushion assembly and said
plurality of cushion assemblies 1ncluding said movable
cushion assembly provide a cushioned child's seat extending
from the bottom of the space 1n overlying relation to the
seat cushion assembly, a cushioned <child's seat Dback
extending upwardly from said cushioned child's seat within
the space between said side cushions, and a cushioned
child's head support above the cushioned child's seat back,
a child's seat belt assembly connected with said seat back
support assembly including a pair of shoulder Dbelts
extending therefrom forwardly beyond said cushioned child's
seat back for extension over the shoulders of a child
sitting on said child's seat, said first movable cushion
assembly providing a rigid anchor point for the child's
seat belt assembly between the legs of a child sitting on
sald cushioned child's seat, said seat back support
assembly 1ncluding a seat back support structure and a
rigid back panel of a size to fit within the space between
sald side cushions, said rigid back panel being connected
with saild seat back support structure forwardly therecf,

the improvement which comprises

sald rigid back panel having a number of slots therein
constructed and arranged to enable the pair of shoulder
belts of said child's seat belt assembly to be conveniently

moved 1nto a plurality of vertically spaced positions with
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respect to salid child's seat back to selectively
accommodate a relatively small child or a relatively large

child by manually grasping the shoulder belts extending

forwardly of said cushioned child's seat back and moving
them selectively into one of said plurality of wvertically

spaced positions,

said number of slots i1including two horizontally spaced and
generally horizontally aligned pairs of vertically spaced
belt receiving restraint slots formed in said rigid back
panel and a transfer slot associated with each pair of
restraint slots,

an upper restraint slot of each pair of restraint slots
having one end of the transfer slot associated therewilith
disposed 1n communicating relation therewith between the
ends thereof, each transfer slot extending upwardly from
sald one end thereof and laterally beyond one of the ends
of the associated upper restraint slot and then generally
downwardly beyond the associated upper restraint slot in
laterally spaced relation to the associated upper restraint
slot i1nto communicating relation at an opposite end thereof
with a lower restraint slot of the associated pair of
restraint slots.

The combination as defined in claim 22 wherein said number
of slots further 1ncludes an 1nversion slot associated with
each transfer slot, each inversion slot having a closed
inlet end and an opposite end communicating with the
assocliated transfer slot and being of a length sufficient
to enable the associated belt to be moved therein through
salid opposite end with one edge of said belt leading and to

be moved outwardly thereof through said opposite end with

an opposite edge of said belt leading so as to enable said
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belt to be moved into each restraint slot of the associated
palr of restraint slots with the edges thereof oriented the
same with respect to each restraint slot.

In a vehicle seat 1integrated to selectively provide an
adult seat 1n an adult seat mode and a child's seat in a
child seat mode, said vehicle seat comprising a seat
cushion assembly constructed and arranged to be mounted on
a vehicle in a position to enable an adult occupant of the
vehicle to sit thereon in an operative position, a seat
pack support assembly constructed and arranged with respect
to said seat cushion assembly to be disposed in an
operative fixed relation therewith, side cushions carried
by said seat back support assembly in positions spaced
apart a distance sufficient to define a child receiving
space between said side cushions of a size to enable a
child to be disposed between said side cushions, a
plurality of cushion assemblies mounted on said seat back
support assembly including a movable cushion assembly
constructed and arranged with respect to said seat back
support assembly to be moved between (1) an adult mode
position wherein said plurality of cushion assemblies
including said movable cushion assembly are disposed within
the space between the side cushions and provide therewith a
cushioned adult back support for engaging the back of an
adult seat occupant sitting on the seat cushion assembly,
and (2) a child mode position wherein said movable cushion
assembly extends from the space between the side cushions
in overlying relation to the seat cushion assembly and said

plurality of cushion assemblies including said movable

cushion assembly provide a cushioned child's seat extending

_

from the bottom of the space in overlying relation to the

seat cushion assembly, a cushioned child's seat Dback
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extending upwardly from said cushioned child's seat within
the space between said side cushions, and a cushioned
child's head support above the cushioned child's seat back,
a child's seat belt assembly connected with said seat back
support assemwrbly including a palr of shoulder Dbelts
extending therefrom forwardly beyond said cushioned child's
seat back for extension over the shoulders of a c¢hild
sitting on salid child's seat, said first movable cushion
assembly providing a rigid anchor point for the child's
seat belt assembly between the legs of a child sitting on

sald cushioned child's seat, said seat Dback support

assembly 1ncluding a seat back support structure and a
rigid back panel of a size to fit within the space between
said side cushions, said rigid back panel being connected
with said sgeat back support structure forwardly thereof,
sald plurality of cushion assemblies including a head
support cushion assembly fixed to an upper portion of said
rigid back panel between said side cushions, said head
support cushion assembly being constructed and arranged to
provide said cushioned child's head support when said
movable cushicn assembly 1s 1in the c¢hild mode position

thereof, the improvement which comprises

sald head support cushion assembly being detachably fixedly
connected at a lower portion thereof with the upper portion
of the rigid back panel by detachable fasteners carried by
sald head support cushion assembly and detachably connected
wlth said rigid back panel,

an upper portion of said head support cushion assembly
having a C-shaped clamp connected therewith and with a
cross member forming a part of the seat back support

structure.
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The combination as defined in claim 24 wherein said rigid
back panel has a number of slots therein constructed and
arranged to enable the pair of shoulder belts of said
child's seat belt assembly to be conveniently moved into a
plurality of vertically spaced positions with respect to
salid <child's seat back to selectively accommodate a
relatively small child or a relatively large child by
manually grasping the shoulder belts extending forwardly of
sald cushioned child's seat back and moving them
selectively into one of said plurality of vertically spaced
positions, sald plurality of slots including two
horizontally spaced and generally horizontally aligned
pairs of wvertically spaced Dbelt recelving restraint slots
formed 1n sailid 1rigid back panel and a transfer slot
associated with each pair of restraint slots, an upper

e
—

restraint slot of each pair of restraint slots having the

transfer slot associated therewith extending in
communicating relation therewith upwardly therefrom between
the ends thereof and 1laterally beyond one of the ends
thereof and then generally downwardly beyond said upper
restraint slot 1in laterally spaced relation to said upper
restraint slot into communicating relation with a lower
restraint slot of the pair, a lower portion of said head
support cushion assembly being detachably fixed to the
upper portion of said rigid back panel in a position
directly above the upper restraint slots in a position to
cover portions of the associated transfer slots extending
thereabove.

In a vehicle seat 1integrated to selectively provide an
adult seat in an adult seat mode and a child's seat in a
child seat mode, said vehicle seat comprising a seat

cushion assembly constructed and arranged to be mounted on
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a vehicle 1n a position to enable an adult occupant of the
vehicle to sit thereon in an operative position, a seat
back support assembly mounted with respect to said seat
cushion assembly so to be disposed 1n an operative fixed
relation therewith, side cushions carried by said seat back
support assembly 1in positions spaced apart a distance
sufficient to define a child receiving space between said
side cushions of a size to enable a child to be disposed
between said side cushions, a plurality of cushion
assemblies mounted on salid seat back support assembly
including a movable cushion assembly constructed and
arranged wilith respect to said seat back support assembly to
be moved between (1) an adult mode position wherein said
plurality of cushion assemblies including said movable
cushion assembly are disposed within the space between the
side cushions and provide therewith a cushioned adult back
support for engaging the back of an adult seat occupant

sitting on the seat cushion assembly, and (2) a child mode

position wherein said movable cushion assembly extends from
the space between the side cushions in overlying relation
to the seat cushion assembly and said plurality of cushion
assemblies 1ncluding said movable cushion assembly provide
a cushioned child's seat eXxtending from the bottom of the

space 1n overlying relation to the seat cushion assembly, a

cushioned child's seat back extending upwardly from said

cushioned child's seat within the space between said side
cushions, and a cushioned child's head support above the
cushioned child's seat back, said movable cushion assembly
including a frame structure constructed and arranged to
extend generally forwardly from a lower portion of the seat
back support assembly when said movable cushion assembly is

in the child mode position thereof, a structural connection
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between said frame structure and said seat back support
assembly constructed and arranged to enable said movable
cushion assembly to be moved between sailid adult mode and
child mode positions, salid movable c¢cushion assembly
including cushioning material attached to said frame
structure 1n a position to be disposed (1) generally
beneath said frame structure when said movable cushion

assembly 1s 1in said child mode position and (2) generally

forwardly of said frame structure between said side
cushions when said movable cushion assembly 1s 1n said
adult mode position, said plurality of cushion assemblies
including a removable cushion pad assembly having a seat
section, one or more hook fastener sections on said movable
cushion assembly and one or more cooperating loop
connections on salid seat section, salid one or more hook
fastener sections and said cooperating loop connections
being constructed and arranged to detachably retain said
seat section of said removable cushion pad assembly with
sald movable cushion assembly so as to be moved therewith
between a position generally between the seat back support
assembly and the frame structure of said movable cushion
assembly when said movable cushion assembly is in the adult
mode position thereof and a position in generally overlying
relation to the frame structure of said movable cushion

assembly when said movable cushion assembly is in the child

mode position thereof, and a child's seat belt assembly
constructed and arranged to be operable when said movable

seat assembly 1s 1n the child mode position thereof to be

manually moved between (1) a restraint condition enabling a

child i1n a sitting position on said cushioned child's seat

to Dbe restrained thereby and (2) a released condition

enabling (A) entry of a child into a sitting position on
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sald cushioned child's seat preparatory to restraint or (B)
exit of a child from a sitting position on said cushioned
child's seat after restraint, sald child's seat Dbelt
assembly when 1n said restraint condition with respect to a
child in a sitting position on said cushioned child's seat
extending downwardly between the legs of the child to a
restraint point provided by said frame structure and

o

including a pair of shoulder belts extending from said seat

back support assembly over the shoulders of a child in
sitting position on said cushioned child's seat, the seat
section of said removable cushion pad assembly constituting
an upper layer of said cushioned child's seat when said
movable cushion assembly 1is 1in the child mode position
thereof and being constructed and arranged to allow said
child's seat belt assembly to be moved into said restraint
condition wherein the child's seat belt assembly extends
downwardly between the 1legs of a child in a sitting
position on the seat section of said removable cushion pad
assembly to the restraint point provided by said frame
structure, saild removable cushion pad assembly being
constructed of a first cloth material on an exterior side
thereof defining the upper layer of the cushioned child's
seat and being constructed of a second cloth material on an
opposite side to said exterior side, the improvement which
comprises

sald one or more cooperating loop connections being

provided as an integral part of the second cloth material

1tself,

P

sald second cloth material being devoid of one or more

separate sections affixed thereto which provide 1loop

connections,
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sald second cloth material having an integral pile-like
outer surface extending substantially throughout said
opposite side of said seat section,

sald 1ntegral pile-like outer surface 1including loops
providing salid one or more loop connections detachably
engageable by said one or more hook fastener sections.

The combination as defined in c¢laim 26 wherein the
removable cushion pad assembly of the vehicle seat includes
a back section hingedly connected to said seat section
along a fold line, one or more hook fastener sections on
sald seat back support assembly and one or more cooperating
loop connections on said back section and wherein said
improvement further comprises said one or more cooperating
loop connections on said back section comprising the second
cloth material having a pile-like outer surface extending
substantially throughout said opposite side of said back
section providing loops detachably engageable by the one or
more hook fastener sections fixed to said seat back support
assembly.

The combination as defined in claim 26 wherein said loops
occupy an area of said pile-like outer surface which is
substantially greater than the area occupied by said hook
fastener sections.

The combination as defined in claim 27 wherein said loops
occupy an area of said pile-like outer surface which is
substantially greater than the area occupied by said hook
fastener sections.

The combination as claimed in c¢laim 27, wherein said seat
section and said back section are hingedly connected along
an 1ntegral hinge portion generally defining said fcld

line, said hinge portion having an average thickness less
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than an average thickness of said seat section and said

back section.

The combination as claimed 1in claim 26, wherein said first

cloth material and said second cloth material have a

substantially identical peripheral shape.
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