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(57) ABSTRACT 

A pivot assembly for a structured vehicle seat assembly 
accommodates loads applied to the seatback through a safety 
belt restraint system carried by the seat assembly. The pivot 
assembly includes a connector member including an upper 
portion extending into a hollow channel de?ned by the 
seatback frame. The connector member is ?xedly attached 
thereto. The pivot assembly further includes a housing 
attached to a lower seat structure for movement therewith 
between fore and aft positions. The connector member is 
pivotally mounted to the housing to thereby permit the 
seatback to rotate relative to the lower seat structure between 
a generally upright position and a reclined position. The 
pivot assembly further preferably includes a drive arrange 
ment for rotating the connector member about a pivot axis. 
The pivot assembly functions to efficiently and effectively 
transfer loads from the seatback to the lower seat structure, 
and in turn, to the vehicle structure. Advantageously, the 
safety belt restraint system is adapted to move with the seat 
assembly. 

24 Claims, 5 Drawing Sheets 
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PIVOT ASSEMBLY FOR A STRUCTURED 
VEHICLE SEAT 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates in general to a seat assembly 
for a motor vehicle. More particularly, the present invention 
relates to a pivot assembly for a structured vehicle seat of the 
type that carries a retractable safety belt and includes a 
seatback pivotally interconnected to a lower seat structure. 
The pivot assembly is con?gured to transfer the potentially 
signi?cant safety belt loads that may be incurred during 
severe deceleration or vehicle collision from the seatback to 
the lower seat structure, and in turn, to the vehicle frame. 

Virtually all motor vehicles are equipped with restraint 
systems including a retractable safety belt for physically 
restraining a seat occupant when the vehicle is subjected to 
a high rate of deceleration which may occur, for example, 
during a vehicle collision or during severe braking. In 
conventional vehicles, the retractable safety belts are pre 
dominantly attached directly to the vehicle structure. For 
example, most modern safety belt systems utilize a belt 
retractor mounted to the vehicle ?oor pan which adjustably 
receives the retractable belt. The retractable belt extends 
upward from the belt retractor along the B-pillar of the 
vehicle to a guide ring mounted to the B-pillar. The retract 
able belt then extends downward from the B-pillar guide 
ring adjacent to the belt retractor where an end of the 
retractable belt is connected to the vehicle ?oor. A tongue 
plate is mounted on the safety belt and is slidably movable 
therein between the end anchored to the vehicle ?oor and the 
guide ring on the B-pillar. A buckle is interconnected with 
the vehicle ?oor on the opposite side of the occupant seat. 
When the tongue plate is pulled across the occupant and 

releasably inserted into the buckle, the retractable belt forms 
a lap belt portion across the occupant’s midsection and a 
shoulder belt portion extending diagonally across the occu 
pant’s torso. The lap belt portion and shoulder belt portion 
cooperate to retain the occupant in the seat. While mounted 
to the vehicle frame independently from the seat, the safety 
belt restraint system is intended to be positioned in such a 
proximity to cooperate with the seat for effectively and 
comfortably restraining the seat occupant during severe 
deceleration. 

While conventional safety belt restraint systems, such as 
the type described above, have proven to be commercial 
acceptable for many applications, each is attendant with 
drawbacks and subject to improvement. In many 
applications, the operation and comfort of such a conven 
tional safety belt restraint system con?icts with the opera 
tional requirements of modern vehicle seat assemblies. In 
this regard, virtually all modern vehicles are equipped with 
seating assemblies that can be selectively adjusted in at least 
the fore and aft direction for providing increased comfort 
and convenience to the seat occupant. Furthermore, modern 
vehicle seat assemblies, particularly those intended for front 
seat applications, are almost exclusively constructed to 
include a seatback mounted for pivotal movement relative to 
a seat cushion for selective articulation between a generally 
upright position and a fully reclined position. 

Through conventional adjustment of a seat assembly in 
the fore or aft direction, an occupant seated on the seat 
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assembly is effectively translated relative to the mounting 
points (i.e, belt retractor, B-pillar guide ring, belt end 
connection, and tongue plate) of the safety belt restraint 
system. As a result, it frequently becomes inconvenient and 
uncomfortable for a seat occupant to correctly employ 
and/or utilize the safety belt restraint system, thereby often 
discouraging use of the safety belt restraint system. For 
example, if the vehicle seat assembly is selectively moved to 
a forwardmost position, it is often dif?cult for the seat 
occupant to reach back to grasp the seat belt tongue plate 
carried adjacent the B-pillar. This dif?culty is particularly 
true with elderly occupants, occupants with physical dis 
abilities and occupants of smaller physical stature. 
Furthermore, when the position of the vehicle seat assembly 
is forwardly adjusted, the shoulder belt portion of the 
retractable belt may abrade the seat occupant’s neck, thereby 
resulting in occupant irritation or discomfort. 

Other dif?culties and problems are encountered when a 
conventional seat assembly is adjusted to its rearwardmost 
position. For example, the shoulder belt portion of the 
retractable belt is more susceptible to slight displacement 
from the upper torso of the restrained occupant. As a result, 
the occupant may be undesirably permitted to momentarily 
shift forward unrestrained by the shoulder belt portion of the 
retractable belt when the vehicle is subject to severe decel 
eration forces. Similar inconveniences are encountered by 
the vehicle occupant when the seatback is pivotally articu 
lated from a standard operating position towards its fully 
reclined position. Furthermore, a restrained seat occupant 
having the vehicle seat in the rearwardmost position may be 
unable to move the seat to a more forward position without 
?rst readjusting the retractable belt. 
The noted dif?culties and inconveniences associated with 

conventional seat assemblies and safety belt restraint sys 
tems are further complicated in seating applications for 
convertible vehicles. In this regard, for obvious reasons, it is 
desirable for convertible vehicles to eliminate an upwardly 
extending B-pillar. As a result, the upper B-pillar mounting 
point for the retractable belt is often inconveniently posi 
tioned relative to the seat occupant, frequently resulting in 
less than ideal belt ?t and occupant discomfort. 

It is also known to mount a safety belt restraint system 
directly to a seat assembly. In such an arrangement, the 
structure of the seat assembly must be of suf?cient strength 
to accommodate the potentially signi?cant loads that may be 
generated as a result of vehicle deceleration from impact, 
severe braking, or the like. However, known “structured” 
seat assemblies have also been associated with various 
disadvantages. The primary problem with such known con 
structions resides in an inability to ef?ciently and effectively 
transfer deceleration loads received by the seatback to the 
vehicle structure. More speci?cally, known constructions for 
structured seat assemblies have been unable to fully retain 
the operation features (e.g., pivotally mounted seatback, fore 
and aft translation, etc.) demanded by consumers without 
utilizing complex arrangements for pivotally mounting the 
seatback to the lower seat structure. When functionally 
acceptable, these complex arrangements are often weight 
prohibitive, cost prohibitive, or both. 

In view of the foregoing, a need clearly exists to develop 
a pivot assembly for vehicle seat assembly having a struc 
tured frame for absorbing loads received from an attached 
safety belt restraint system and transferring such loads to the 
vehicle frame. More speci?cally, a need exists to develop a 
vehicle seat assembly which ef?ciently and effectively over 
comes the known shortcomings associated with vehicle seat 
constructions and yet which can be readily adapted for use 
in various vehicular seating applications. 
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SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide an improved pivot assembly for a structured vehicle 
seat that is relatively simple in design and construction, 
inexpensive to fabricate and assemble, and yet is durable and 
highly reliable. 
A more detailed object of the present invention is to 

provide a pivot assembly for a vehicle seat assembly having 
a belt restraint system mounted to and carried by the seat 
assembly so that regardless of the position of the seat 
assembly in the vehicle, the belt restraint system remains in 
a constant position relative to the seat occupant. 

It is another object of the invention to provide a pivot 
assembly for a vehicle seat assembly capable of Withstand 
ing the safety belt loads incurred during a vehicle collision 
and transferring such loads to a loWer seat structure and, in 
turn, to the vehicle frame. 

It is a further object of the present invention to provide a 
pivot assembly ?xedly attached to a seatback frame of a 
vehicle seat for interconnecting the seatback frame to a 
loWer seat structure. 

It is yet a further object of the present invention is to 
provide a pivot assembly incorporating an improved drive 
arrangement for rotating a seatback of a structured vehicle 
seat betWeen a generally upright position and a fully reclined 
position. 

These and other objects are provided by a structured 
vehicle seat assembly Which includes an improved pivot 
assembly operative for transferring loads from an upper 
seatback frame to a loWer seat structure. In a presently 
preferred arrangement, a vehicle seat assembly is con 
structed to include a ?rst pivot assembly adjacent an inboard 
side and a second pivot assembly adjacent an outboard side. 
Each of the pivot assemblies preferably includes an inte 
grally formed connector member Which functions to inter 
connect the seatback frame and a loWer seat structure. 

In one form, the structured vehicle seat assembly of the 
present invention includes a loWer seat structure and a 
seatback frame. The seatback frame is pivotally mounted 
relative to the loWer seat structure for selective movement to 
angular reclined positions de?ned betWeen a generally 
upright position and a fully reclined position. A safety belt 
restraint system is carried by the loWer seat structure and the 
seatback frame. The structure vehicle seat assembly further 
includes a pivot assembly for pivotally interconnecting the 
seatback frame to the loWer seat structure. Preferably, the 
pivot assembly is ?xedly attached to the seatback frame. 

In a more preferred form, the structured vehicle seat 
assembly of the present invention includes a loWer seat 
structure having a seatpan frame and a slide assembly for 
selectively translating the seatpan frame in fore and aft 
directions. The structured vehicle seat assembly further 
includes a seatback frame pivotally interconnected to the 
loWer seat structure for selective movement betWeen plural 
angular positions relative to the loWer seat structure. The 
seatback frame includes a loWer end and an upWardly 
extending channel adjacent one of an inboard side and an 
outboard side of the seatback frame. The upWardly extend 
ing channel is open adjacent the loWer end. A safety belt 
restraint system is attached to and carried by the loWer seat 
structure and the seatback frame. The structured vehicle seat 
assembly further includes a pivot assembly for pivotally 
interconnecting the seatback frame to the loWer seat struc 
ture for selectively rotation betWeen a generally upright 
position and a fully reclined position. The pivot assembly 
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includes a housing attached to the slide assembly and a 
generally boot-shaped connector member pivotally mounted 
to the housing for rotation about a pivot pin. The generally 
boot-shaped connector member includes an upper portion 
and Which at least partially extends into the upWardly 
extending channel of the seatback frame. Preferably, the 
boot-shaped connector member is ?xedly attached to the 
seatback frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects, features and advantages of the present 
invention Will become apparent from analysis of the folloW 
ing Written speci?cation and the accompanying draWing and 
the appended claims in Which: 

FIG. 1 is a front perspective vieW of a portion of a 
passenger seating area in an exemplary motor vehicle illus 
trating an exemplary pair of structured vehicle seat assem 
blies constructed in accordance With the teachings of a 
preferred embodiment of the present invention; 

FIG. 2 is an enlarged front perspective vieW of the 
passenger seat assembly shoWn in FIG. 1, With the 
upholstery, cushions, and safety belt restraint system 
removed to illustrate in detail its components; 

FIGS. 3A and 3B are cross sections through the support 
tubes shoWn in phantom in FIG. 2; 

FIG. 4 is a partially exploded vieW of the inboard and 
outboard pivot assemblies of the pivot arrangement shoWn 
in FIG. 2; 

FIG. 5 is an enlarged side vieW of the outboard pivot 
assembly of FIGS. 2 and 4 shoWing its components in 
greater detail and illustrating the associated connector mem 
ber in a standard operating position and in phantom illus 
trating the connector member rotated toWard a reclined 
position; 

FIG. 6 is a rear perspective vieW of a portion of the loWer 
seat structure and outboard pivot assembly of the passenger 
seat assembly of FIG. 2 further illustrated to include a 
shoulder belt retractor and a lap belt retractor; 

FIG. 7 is a partial front perspective vieW of the seat 
assembly of FIG. 2 illustrating the interconnection betWeen 
the inboard pivot assembly, the lateral support member, and 
the slide assembly; 

FIG. 8 is an enlarged side vieW of one of the inboard 
connector member shoWn in FIGS. 2 through 6; 

FIG. 9 is a cross-sectional vieW taken along the line 9—9 
of FIG. 8; 

FIG. 10 is an enlarged side vieW of the tie bar shoWn in 
FIG. 2; 

FIG. 11 is a cross-sectional vieW generally taken along the 
line 11—11 of FIG. 5 and further shoWn to include the 
associated slide assembly and mounting to the vehicle 
structure; 

FIG. 12 is a cross-sectional vieW taken along the line 
12—12 of FIG. 5; and 

FIG. 13 is a cross-sectional vieW taken along the line 
13—13 of FIG. 5. 

The folloWing detailed description utiliZes various termi 
nology intended to indicate general direction for purposes of 
describing the ?gures to Which reference is being made. For 
example, it Will be understood that the terminology 
“inboard” and “outboard” Will be used as a convenience to 
designate the lateral sides of the seat assembly. It Will be 
further understood that the terminology “fore” and “aft” Will 
be used to refer to directional movement of the seat toWard 
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the front of the vehicle and away from the front of the 
vehicle, respectively. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention is directed to a structured seat 
assembly that is particularly Well-suited for use in motor 
vehicle seating applications. More speci?cally, the present 
invention is directed to an improved pivot assembly for such 
a structured seat assembly. The exemplary seating arrange 
ment shoWn throughout the draWings is illustrated to be 
speci?cally adapted for application in the front seating area 
of a motor vehicle as front driver and passenger seat 
assemblies. HoWever, it is to be understood that the teach 
ings of the present invention are not limited to the particular 
vehicle seating arrangement shoWn. That is, the illustrated 
application is merely an exemplary representation of the 
general type of environment into Which the present inven 
tion may be incorporated. 

Referring noW generally to the draWings in Which like 
elements are identi?ed With identical reference numerals 
throughout, and particularly to FIG. 1, a portion of a front 
seating area of a motor vehicle is shoWn to include a pair of 
independently positionable seat assemblies constructed to 
include pivot assemblies in accordance With the teachings of 
the present invention. For ease of reference, the passenger 
seat assembly shoWn on the left-hand side of FIG. 1 is 
identi?ed throughout the draWings as reference numeral 10 
and the similarly constructed driver seat assembly is iden 
ti?ed With reference numeral 10‘. It Will be understood that 
passenger seat assembly 10 and driver seat assembly 10‘ are 
functionally identical, and further that the construction of 
driver seat assembly 10‘ is a mirror image to that of 
passenger seat assembly 10. Thus, While the remainder of 
this detailed description Will focus primarily on the con 
struction and operation of passenger seat assembly 10, a 
thorough understanding of driver seat assembly 10‘ Will be 
apparent therefrom. 

Seat assembly 10 is illustrated to include a seat cushion 
12, a padded seatback 14, and a headrest 16 for supporting 
a vehicle occupant (not shoWn) in a conventional manner. 
When in a standard operating position as illustrated in FIG. 
1, seatback 14 extends upWardly at the rear of seat cushion 
12 and is angled slightly rearWard. As Will be discussed in 
further detail beloW, seatback 14 is mounted for pivotal 
adjustment relative to its corresponding seat cushion 12 for 
occupant convenience and comfort. That is, seatback 14 is 
pivotally adjustable to plural angular positions de?ned 
betWeen the standard operating position, or generally 
upright position, and a fully reclined position (not speci? 
cally shoWn). 

Seat assembly 10 is further shoWn to include a safety belt 
restraint system 18 mounted to and carried by seat assembly 
10. In the exemplary embodiment illustrated in FIG. 1, 
safety belt restraint system 18 is shoWn to include a retract 
able belt 20 adapted for restraining the seat occupant in a 
seated position adjacent seat cushion 12 and padded seat 
back 14 When the vehicle is subject to severe deceleration 
forces due to severe braking or a vehicle collision. Retract 
able belt 20 is shoWn to extend outWardly from seat assem 
bly 10 adjacent a top outboard corner of seatback 14 Where 
it engages a belt slide assembly 22. It Will be appreciated by 
those skilled in the art, that belt slide assembly 22 is 
vertically adjustable to comfortably accommodate seat 
occupants of varying heights. 
As shoWn With respect to the seat assembly 10, retractable 

belt 20 extends doWnWardly along an outboard side 23 of 
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6 
seat assembly 10 When not in use. An end 24 of retractable 
belt 20 is interconnected to seat assembly 10 through a loWer 
belt retractor 26 (shoWn in FIG. 1 in connection With driver 
seat assembly 10‘). A tongue plate 28 is adjustably posi 
tioned on retractable belt 20 betWeen belt slide assembly 22 
and loWer belt retractor 26. Acooperating buckle component 
32 is attached to an inboard side 40 of seat assembly 10 and 
is speci?cally adapted for releasable engagement of tongue 
plate 28 in a generally convention manner. 
As illustrated With respect to driver side seat assembly 10‘, 

When tongue plate 28 is inserted into buckle component 32, 
retractable belt 20 forms an adjustable shoulder belt portion 
36 for diagonally traversing the torso of the seat occupant 
and an adjustable lap belt portion 38 for traversing the seat 
occupant’s Waist. Shoulder belt portion 36 extends from belt 
slide assembly 22 to the loWer portion of inboard side 40 of 
seat assembly 10. Safety belt restraint system 18 of seat 
assembly 10 of the present invention has been shoWn and 
described in this manner. HoWever, nothing herein should be 
construed so as to limit seat assembly 10 of the present 
invention to any speci?c safety belt restraint system. That is, 
the teachings of the present invention are applicable for use 
With any of a number of safety belt restraint systems and the 
system illustrated should merely be considered to be exem 
plary. 

With reference to FIGS. 2 through 5, seat assembly 10 
shoWn in FIG. 1 is illustrated With its upholstery, padding, 
headrest 16 and safety belt restraint system 18 removed to 
more clearly illustrate the novel structure and operational 
features of the present invention. Seat assembly 10 is shoWn 
generally to include a seatback frame 42 and a loWer seat 
structure 44. Seat assembly 10 is shoWn to further include a 
pivot arrangement 46 Which preferably comprises an 
inboard board assembly 48 and an outboard pivot assembly 
50. As Will become more apparent beloW, inboard and 
outboard pivot assemblies 48 and 50 cooperatively operate 
for pivotally mounting seatback frame 42, and in turn 
seatback 14, relative to loWer seat structure 44 for rotation 
betWeen plural angular positions. 

Through inboard and outboard pivot assemblies 48 and 
50, seatback frame 42 is pivotally movable betWeen the 
standard operating position and the fully reclined position. 
Inboard and outboard pivot assemblies 48 and 50 further 
cooperate to transfer loads applied to seatback frame 42 
(e.g., directly from the seat occupant or indirectly through 
retractable belt 20) to loWer seat structure 44. The primary 
focus of the present invention is directed to the construction 
and operation of inboard and outboard pivot assemblies 48 
and 50 and their interconnection With cooperating structure 
of seatback frame 42 and loWer seat structure 44. HoWever, 
a further understanding of the exemplary seatback frame 42 
and loWer seat structure 44 With Which pivot assemblies 48 
and 50 are speci?cally adapted to cooperate is Warranted 
prior to turning to the details of pivot assemblies 48 and 50. 

With speci?c reference to FIG. 2, seatback frame 42 is 
generally rectangular in shape and includes a holloW out 
board beam 54 upWardly extending along outboard side 23 
of seat assembly 10 and a corresponding holloW inboard 
beam 56 upWardly extending along inboard side 40 of seat 
assembly 10. Outboard beam 54 is open at an upper end 58 
and is adapted to receive safety belt slide assembly 22. 
Adjacent their respective loWer ends 60 and 62, inboard and 
outboard beams 54 and 56 are interconnected by a loWer 
intermediate member 64. LoWer ends 60 and 62 of inboard 
and outboard beams 54 and 56, respectively, are open, 
thereby de?ning tWo parallel channels (not speci?cally 
shoWn) accessible from the loWer end of seatback frame 42. 
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Upper end 58 of outboard beam 54 and an upper end 65 of 
inboard beam 56 are interconnected by an upper intermedi 
ate member 66. As Will be appreciated more fully below, 
inboard and outboard beams 54 and 56 are speci?cally 
adapted to receive a portion of pivot assemblies 48 and 50, 
respectively, and thereby interconnect seatback frame 42 
With loWer seat structure 44. Seatback frame 42 is preferably 
unitarily constructed of steel or other suitable high strength 
material. 

Seatback frame 42, While providing the additional struc 
ture and strength necessary to accommodate potentially 
signi?cant seat belt loads, utiliZes ef?cient management of 
material, thereby avoiding the use of excess material Where 
not required. One example of this ef?cient management of 
material is that seatback frame 42 is generally rectangular in 
shape having a substantially rectangular central aperture 68 
for purposes of Weight reduction and functions to direct 
loads doWnWard to pivot assemblies 48 and 50. A second 
example of this material management is that seatback frame 
42 further is constructed to include a pair of support tubes 
70, shoWn in phantom in FIG. 2 and further shoWn in the 
cross-sectional vieWs of FIGS. 3A and 3B, located in 
inboard and outboard beams 54 and 56. Support tubes 70 
function to suf?ciently strengthen seatback frame 42 for 
interconnection With and transferring seat belt loads to pivot 
arrangement 46 Without adding unnecessary Weight or inter 
fering structure. As shoWn in the cross-sectional vieWs of 
FIGS. 3A and 3B, support tubes 70 de?ne channels 72 for 
directly receiving a portion of inboard and outboard pivot 
assemblies 48 and 50. The speci?c interconnection betWeen 
support tubes 70, inboard and outboard beams 54 and 56 and 
pivot assemblies 48 and 50 Will be discussed in detail beloW. 

With continued reference to FIG. 2 and additional refer 
ence to FIGS. 6 and 7, loWer seat structure 44 of seat 
assembly 10 is shoWn to include a seat adjustment mecha 
nism 74 of the type commonly referred to as “tWo-Way” 
adjuster that is adapted to permit a seat occupant to selec 
tively adjust the longitudinal (i.e., “fore” and “aft) position 
of a seat cushion 12 and seatback 14. To provide means for 
such a longitudinal adjustment, seat adjustment mechanism 
74 includes a pair of laterally spaced seat slide devices 76 
Which each include an outer track member 78 and an inner 
track member 80. While not speci?cally illustrated, it Will be 
understood by those skilled in the art that seat adjustment 
mechanism 74 further includes a generally conventional 
device (not shoWn) operably coupled to inner track members 
80. The device is selectively actuable for permitting syn 
chronous movement of inner track members 80 relative to 
outer track members 78. 

In the embodiment illustrated, outer track members 78 are 
elongated structural members Which are similarly con?g 
ured to include a generally C-shaped cross-section. Outer 
track member 78 more speci?cally includes a side Wall 81 
and a pair of horiZontally spaced legs 82 extending there 
from. Formed at the distal end of each horiZontally spaced 
leg 82 is an inWardly bent lip or ?ange 84. Thus, outer track 
members 78 cooperate to de?ne elongated slide channels 86 
having an inWardly facing open portion. 

Inner track members 80 are shoWn as elongated structural 
members having a modi?ed C-shaped cross-sections. Inner 
track members 80 are siZed to be cooperatively received 
Within elongated slide channels 86 of the respective outer 
track members 78. More speci?cally, inner track members 
80 are identically constructed to each include an upper 
U-shaped segment 88 and a loWer U-shaped segment 90 
retained Within the slide channels 86 de?ned by the corre 
sponding outer track members 80. Inner track member 78 
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further includes a mounting segment 92 interdisposed ther 
ebetWeen. Mounting segment 92, Which interconnects seg 
ment 88 and segment 90, also has a U-shape and further 
includes a generally vertical side 94 slidably disposed Within 
the inWardly facing open portion of outer track member 78. 
Thus, inner track members 80 are interlocking inter?tted 
With their corresponding outer track member 78 in a manner 
Which facilities the transfer of vertically directed loads to the 
vehicle’s sill or ?oor structure. 

As noted, each inner track member 80 is slidably mounted 
With respect to its corresponding outer track member 78 for 
relative bi-directional movement in the fore and aft direc 
tions as indicated by ArroW A in FIG. 6. As Will be 
appreciated by those skilled in the art, suitable bearings (not 
shoWn) or other functionally equivalent structure may be 
incorporated betWeen outer track member 78 and inner track 
member 80 to facilitate sliding movement therebetWeen. 

LoWer seat structure 44 is further shoWn to include a 
reinforced seatpan frame 100. Seatpan frame 100 is gener 
ally rectangular in construction and includes a rectangular 
aperture 102 for purposes of overall Weight reduction and to 
facilitate mounting of appropriate springs and padding (not 
shoWn). Seat mounting fasteners (not shoWn), such as 
threaded studs and nuts, serve to secure seatpan frame 100 
to a mounting bracket (not shoWn), Which is in turn secured 
to inner track member 80. In this manner, seatpan frame 100 
is mounted for sliding movement With inner track members 
80 on outer track members 78. 

With general reference to FIGS. 2—13, inboard and out 
board pivot assemblies 48 and 50 of the present invention 
Will noW be described. To a signi?cant degree, inboard pivot 
assembly 48 and outboard pivot assembly 50 are identical in 
construction and function. To facilitate description thereof, 
inboard pivot assembly 48 Will ?rst be described and sub 
sequently the differences of outboard pivot assembly 50 Will 
be addressed. Common reference numerals Will be used 
betWeen the pivot assemblies 48 and 50 to denote substan 
tially identical components. 

Inboard pivot assembly 48 is illustrated to include a 
connector member 104, or pivot arm, Which is pivotally 
attached to a housing 106. In a manner Which Will be 
described beloW, housing 106 is, in turn, attached to the 
inboard inner track member 80 of slide device 72. Housing 
106 is shoWn to be preferably constructed to include an outer 
plate member 108 and an inner plate member 110 Which 
cooperate to de?ne a housing cavity 111. Outer plate mem 
ber 108 and inner plate member 110 each include a main 
body portion having a generally shoe-shape. 

Outer and inner plate members 108 and 110 are joined at 
their respective upper edges through a pair of cooperating 
mounting ?anges 112 and 114 integrally formed With outer 
and inner plate members 108 and 110, respectively. Suitable 
fasteners 116, such as rivets, pass through apertures 118 
formed in each of the pair of mounting ?anges 112 and 114. 
Adjacent its loWer end, outer plate member 108 includes a 
mounting ?ange 119 for cooperating With a doWnWardly 
extending loWer edge 120 of inner plate member 110. LoWer 
edge 120 and ?ange 119 are joined by Way of suitable 
fasteners such as rivets 121 and, in turn, jointly attached to 
vertical side 94 of inner track member 80 With bolts 122. 
Thus, inboard pivot assembly 48 is mounted for 
bi-directional translational movement With inner track mem 
ber 80 betWeen fore and aft positions. 

Spacing is maintained betWeen the outer and inner plate 
members 108 and 110 through a pair of generally cylindrical 
mounting spacer 124 (shoWn in FIG. 4). Each mounting 
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spacer 124 includes a reduced diameter portion 126 at each 
of its ends Which is adapted to be received into correspond 
ing cylindrical apertures 128 formed on the inner sides of the 
outer plate member 108 and inner plate member 110. A 
mounting stud 130 outWardly extends from outer plate 108 
to Which a belt portion (partially shoWn at 132) is intercon 
nected. Belt portion 132 is attached to buckle member 32. 
As speci?cally shoWn in FIG. 8, connector member 104 

is illustrated to be generally boot-shaped in construction and 
is con?gured so as to be partially extended into upWardly 
extending channel 72 de?ned by support tube 70. More 
particularly, connector member 104 is shoWn to include an 
upWardly extending portion 140, or arm, adapted to be 
received into upWardly extending channel 72 as shoWn in 
FIG. 3. Connector member 104 is ?xedly interconnected 
With seatback frame 42 through a pair of threaded bolts 142 
(shoWn in FIG. 2) or other suitable fasteners Which pass 
through a pair of threaded apertures 144 and 146 in con 
nector member 104 and aligning apertures (not shoWn) 
formed in support tube 70 and inboard beam 56 of seatback 
frame 42. Apertures 144 and 146 provide tWo point contact 
for ?xedly interconnecting connector member 104 With 
seatback frame 42. 

Connector member 104 includes a heel portion 148 
including an aperture 150 de?ning a pivot axis about Which 
connector member 104 can be selectively rotated. In this 
regard, as shoWn in FIG. 5, connector member 104 is shoWn 
in solid lines in its standard operating position and in 
phantom lines in a reclined position. A pivot pin 152 passes 
through aperture 150 and serves to pivotally interconnect 
connector member 104 and pivot assembly housing 106. 

In the preferred embodiment, connector member 104 is 
unitarily constructed of aluminum through an extrusion 
process. HoWever, it Will be appreciated by those skilled in 
the art that connector member 104 may be alternatively 
constructed by forging, casting or by any other Well knoWn 
manner from aluminum or other suitable material exhibiting 
sufficient strength requirements. Aluminum is the material 
of choice due to its physical characteristics and relatively 
light Weight. In addition, aluminum is a relatively inexpen 
sive material Which is easily formed. In one application, 
connector member 104 is approximately eleven inches in 
length. 
As noted above, outboard pivot assembly 50 is similar in 

construction and function to inboard pivot assembly 48. 
With speci?c reference to FIGS. 4, 10 and 11, the differences 
residing in outboard pivot assembly 50 Will noW be dis 
cussed. Outboard pivot assembly 50 incorporates a slightly 
altered construction to accommodate the attachment of 
retractable belt 20 to the outboard side 23 of seatback 42. 
Speci?cally, outboard pivot assembly 50 is illustrated to 
additionally incorporate means for distributing force loads 
received from seatback frame 42 and localiZed at pivot pin 
152 Which passes through the pivot axis of connector 
member 104. In the preferred embodiment, the means for 
distributing loads received from seatback 42 comprises a 
generally planar tie bar member 154. Tie bar member 154 is 
preferably shoWn to be unitarily constructed of high strength 
steel or other suitable material and functions to reduce loads 
concentrated about a pivot axis de?ne by pivot pin 152. A 
portion of the loads is transferred to multiple points of the 
pivot assembly housing 106. As a result, the overall Weight 
and dimensions of pivot assembly housing 106 are able to be 
reduced compared to a housing construction otherWise 
capable of accommodating the potentially signi?cant loads 
from seatback 42. 

Tie bar member 154 is disposed Within cavity 111 adja 
cent the inner side of outer plate member 108. To facilitate 

15 

25 

35 

45 

55 

65 

10 
general mating of tie bar member 154 With outer plate 
member 108, tie bar member 154 is formed to include an 
upper stepped portion and a loWer stepped portion. Tie bar 
member 154 is further formed to include a mounting aper 
ture 160 adjacent a ?rst end 158, or upper end, Which 
receives pivot pin 152. Similarly, adjacent a second end 162, 
or loWer end, tie bar member 154 is formed to include a 
mounting aperture 164. Mounting aperture 164 receives a 
mounting spacer 166 Which is received in apertures 168 and 
170 located in outer plate member 108 and inner plate 
member 110, respectively. A clearance hole 172 is provided 
in a central portion 174 of tie bar member 154. 

Seat assembly 10 is further shoWn to include a drive 
arrangement for selectively rotating connector member 104 
about its pivot axis and thereby rotating seatback 14 betWeen 
its operating position and its reclined position. The drive 
arrangement is illustrated to include a drive motor (partially 
shoWn at 180) mounted to a lateral stabiliZation bracket 182 
by bolts (not shoWn) or other suitable fasteners. Lateral 
stabiliZation bracket 182, shoWn most clearly in FIG. 7, 
includes a pair of mounting portions 184 disposed at oppo 
site ends of a central portion 186 Which are generally 
perpendicular to central portion 186. The mounting portions 
184 are secured to mounting ?anges 188, Which are in turn 
secured to one of the pivot assembly housings 106. 

Drive arrangement is further illustrated to include a drive 
unit 190 located in each of the cavities 111 of the inboard and 
outboard pivot assemblies 48 and 50. In the embodiment 
illustrated, drive unit 190 is a right angle drive unit including 
a 45° bevel gear 192 interconnected With a threaded lead 
screW 194. Drive unit 190 includes a pair of cylindrical 
extensions 196 and 198 Which partially extend through 
apertures 200 and 202 formed in outer plate member 108 and 
inner plate member 110, respectively. Cylindrical extensions 
196 and 198 function to locate drive unit 190 Within cavity 
111. Drive unit 190 is interconnected With motor 180 
through a drive cable 204. In a manner that Will be under 
stood by those skilled in the art, selective actuation of drive 
motor 180 causes drive cable to rotate in one of tWo opposite 
directions, thereby turning bevel gear 192 in one of tWo 
opposite directions. Such turning of bevel gear 192 results in 
corresponding rotation of lead screW 194. 

Lead screW 194 is interconnected With connector member 
104 for driving connector member 104 about its pivot axis. 
In this regard, connector member 104 includes a toe portion 
214 including an internally threaded aperture 216 Which 
receives an externally threaded pin 218. Pin 218 is formed 
to include an internally threaded aperture 220 disposed 
generally perpendicular to the axis de?ned by pin 218. The 
internal threads of aperture 220 are operative for engaging 
the threads of lead screW 194. Toe portion 214 of connector 
member 104 is further shoWn to include a pair of ?ange-like 
portions 222 and 224 Which are spaced apart and through 
Which aperture 216 passes. Aspace betWeen ?anges 222 and 
224 provides operational clearance for threaded lead screW 
194. 
A manually actuated button (not shoWn) accessible by the 

seat occupant in a conventional manner operates to selec 
tively control drive motor 180 and thereby rotate lead screW 
194. As is noW apparent, rotation of lead screW 194 in turn 
causes connector member 104 to pivot about its pivot pin 
152. In so doing, seatback 14 can be selectively rotated 
betWeen its standard upright position and various inclined 
positions, With the degree of reclination of seatback 14 being 
a function of the rotated position of lead screW 194. 
As shoWn in FIG. 6, loWer belt retractor 26 is attached to 

outboard pivot assembly 50 through a bracket 230. Bracket 
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230 is mounted to a threaded stud 232 and an outwardly 
extending end 234 of pivot pin 152. Retractable belt 20 
extends upWardly from loWer belt retractor 26. Seat assem 
bly 10 is further shoWn to include an upper belt retractor 240 
mounted to inner track member 80 With bolts (not shoWn) or 
other suitable fasteners. Upper belt retractor 240 adjustably 
receives an end (not shoWn) of retractable belt 20. Retract 
able belt 20 extends upWardly therefrom to belt slide assem 
bly 22. 

With reference to the cross-sectional vieW of FIG. 11, seat 
assembly 10 is illustrated to be attached to the vehicle ?oor 
242, or sill, through a mounting bracket 244. In this regard, 
outer track member 78 of slide assembly 76 is ?xedly 
attached to mounting bracket 224 by bolts or rivets (not 
shoWn). In turn, mounting bracket 244 is attached to vehicle 
?oor 242 With suitable threaded fasteners 246. Thus, safety 
belt restraint system 18 is interconnected With the vehicle 
structure through seat assembly 10. 

During a vehicle collision or severe deceleration, the 
loads applied to seatback 14 by shoulder belt portion 36 of 
retractable belt 20 produce signi?cant loads in seatback 
frame 42. The loads in seatback frame 42 are transferred to 
loWer seat structure 44 through pivot arrangement 46. Loads 
are similarly transferred from seatback 42 to loWer seat 
structure 44 if the vehicle is subject to a rear-end collision. 
Thus, an improved design for a pivot arrangement Which 
ef?ciently and effectively transfers seatback loads to vehicle 
structure through a structured vehicle seat is provided. 

The pivot assembly of the present invention thus accom 
plishes the aforementioned objects by contributing to seat 
assembly 10 to Which safety belt restraint system 18 is 
carried to ef?ciently and effectively overcome the discussed 
inconveniences of having a retractable belt 20 directly 
coupled to the vehicle structure With seat assembly 10 
movable relative to safety belt restraint system 18. In 
accomplishing these objectives, seat assembly 10 has 
retained the functional requirements of traditional vehicle 
seating structures While providing the necessary strength to 
accommodate the potentially signi?cant loads Which may be 
applied thereto by the safety belt restraint system 18. 

While a speci?c embodiment of the invention has been 
shoWn and described in detail to illustrate the principles of 
the present invention, it Will be understood that the invention 
may be embodied otherWise Without departing from such 
principles. For example, one skilled in the art Will readily 
recogniZe from such discussion and from the accompanying 
draWings and claims that various changes, modi?cations and 
variations can be made therein Without departing from the 
spirit and scope of the invention as de?ned in the folloWing 
claims. 

I claim: 
1. A structured vehicle seat, comprising: 
a loWer seat structure; 

a seatback frame de?ning an upWardly extending channel; 
a safety belt restraint system mounted to and carried by 

the structured vehicle seat; and 
a pivot assembly interconnecting said seatback frame to 

said loWer seat structure, said pivot assembly including 
a rotatable connector member unitarily constructed of 
aluminum and having a seatback mounting portion 
?xedly interconnected to the seatback frame and a seat 
mounting portion pivotally interconnected to the loWer 
seat structure, said seatback mounting portion of said 
pivot assembly extending Within said upWardly extend 
ing channel; 

said seatback mounting portion of said rotatable connec 
tor member includes a pair of spaced apertures which 
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align With a pair of correspondingly spaced apertures in 
said seatback frame for receiving a pair of fasteners to 
interconnect said seatback mounting portion and said 
seatback frame; and 

Whereby said pivot assembly is operative for intercon 
necting said seatback frame to said loWer seat structure 
such that the seatback frame is selectively adjustable to 
a plurality of angular positions. 

2. The structured vehicle seat of claim 1, Wherein said seat 
mounting portion includes an aperture rotatably receiving a 
pivot pin interconnected to said loWer seat structure. 

3. The structured vehicle seat of claim 2, Wherein said 
aperture of said seat mounting portion is spaced from a line 
passing through said pair of spaced apertures in said seat 
back mounting portion of said rotable connector member. 

4. The structured vehicle seat of claim 1, further com 
prising a pivot housing ?xedly attached to said loWer seat 
structure and a tie bar member, said tie bar member inter 
connected at a ?rst point to said rotatable connector member 
and interconnected to said pivot housing at a second point, 
said second point being spaced apart from said ?rst point. 

5. The structured vehicle seat of claim 1, further com 
prising a drive mechanism for rotating said rotatable con 
nector member about said pivot axis and thereby pivoting 
said seatback frame relative to said loWer seat structure to 
adjust the angular position of said seatback frame relative to 
said loWer seat structure. 

6. The structured vehicle seat of claim 5, Wherein said 
drive mechanism is pivotally coupled to said rotatable 
connector member. 

7. The structured vehicle seat of claim 6, Wherein said 
drive mechanism includes a lead screW rotationally mounted 
to said loWer seat frame and longitudinally extending rela 
tive to the seat assembly, said lead screW including a 
plurality of external threads and a distal end coupled to said 
connector member, Whereby rotation of said lead screW in a 
?rst direction upWardly pivots said seatback frame and 
rotation in a second direction doWnWardly pivots said seat 
back frame. 

8. A structured vehicle seat assembly comprising: 
a loWer seat structure; 

a seatback frame having an inboard side and an outboard 
side, said seatback frame including an upWardly 
extending channel adjacent one of said inboard side and 
said outboard side; 

a safety belt restraint system mounted to and carried by 
the seat assembly; 

a pivot assembly for interconnecting said seatback frame 
to said loWer seat structure, said pivot assembly includ 
ing a rotatable connector member unitarily constructed 
of aluminum and having an upper portion extending 
into said upWardly extending channel and ?xedly 
attached to said seatback frame and a loWer portion 
having an aperture receiving a pivot pin non-rotatably 
interconnected to said loWer seat structure; and 

a drive mechanism for rotatably driving said rotatable 
connector member about said pivot pin, said drive 
mechanism includes a lead screW rotationally mounted 
to said loWer seat frame and longitudinally extending 
relative to the seat assembly, said lead screW including 
a plurality of external threads and a distal end coupled 
to said rotatable connector member; 

Whereby said pivot assembly is operative for intercon 
necting said seatback frame to said loWer seat structure 
such that said seatback frame is selectively adjustable 
to a plurality of angular positions. 
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9. The structured vehicle seat of claim 8, wherein said 
rotatable connector member includes an internally threaded 
aperture in meshing engagement With said plurality of 
external threads of said lead screW. 

10. The structured vehicle seat of claim 8, Wherein said 
rotatable member includes a drive aperture receiving a pivot 
pin, said pivot pin including an internally threaded aperture 
in meshing engagement With said plurality of external 
threads of said lead screW. 

11. The structured vehicle seat of claim 8, further com 
prising a pivot housing ?xedly attached to said loWer seat 
structure and a tie bar member, said tie bar member inter 
connected at a ?rst point to said rotatable connector member 
and interconnected to said pivot housing at a second point, 
said second point being spaced apart from said ?rst point. 

12. The structured vehicle seat of claim 8, Wherein said 
upper portion of said rotatable connector member includes a 
pair of spaced apertures Which align With a pair of corre 
spondingly spaced apertures in said seatback frame for 
receiving a pair of fasteners to interconnect said upper 
portion and said seatback frame. 

13. The structured vehicle seat of claim 12, Wherein said 
aperture of said loWer portion is spaced from a line passing 
through said pair of spaced apertures in said upper portion 
of said rotatable connector member. 

14. The structured vehicle seat of claim 13, Wherein said 
drive aperture and said aperture of said loWer portion are on 
opposing sides of the line passing through said pair of 
spaced apertures in said upper portion. 

15. A structured vehicle seat assembly comprising: 
a loWer seat structure including a seatpan frame and a 

slide assembly for selectively translating said seatpan 
frame in a fore direction and an aft direction; 

a seatback frame including an inboard side and an out 
board side, said seatback frame at least partially de?n 
ing a ?rst upWardly extending channel adjacent said 
inboard side and a second upWardly extending channel 
adjacent said outboard side; 

a safety belt restraint system mounted to and carried by 
said seat assembly; 

a pivot arrangement interconnecting said seatback frame 
and said loWer seat structure for selective adjustment 
betWeen a plurality of angular positions relative to said 
loWer seat structure, said pivot arrangement including 
an inboard pivot assembly and an outboard pivot 
assembly, each of said inboard and outboard pivot 
assemblies having a housing interconnected With said 
slide assembly and a connector member unitarily con 
structed of aluminum and pivotally mounted to said 
housing for rotation about a pivot pin, said connector 
member of said inboard pivot assembly at least par 
tially extending into said ?rst upWardly extending 
channel and said connector member of said outboard 
pivot assembly at least partially extending into said 
second upWardly extending channel; and 

a drive mechanism for rotating at least one of said 
connector members about its respective pivot axis and 
thereby pivot said seatback frame relative to said loWer 
seat structure to adjust the angular position of said 
seatback frame relative to said loWer seat structure, said 
drive mechanism includes a lead screW rotationally 
mounted to said loWer seat frame and longitudinally 
extending relative to the seat assembly, said lead screW 
including a plurality of external threads and a distal end 
coupled to said connector member, Whereby rotation of 
said lead screW in a ?rst direction upWardly pivots said 
seatback frame and rotation in a second direction 
doWnWardly pivots said seatback frame. 
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16. The structured vehicle seat of claim 15, Wherein said 

pivot pin is non-rotatably interconnected to said loWer seat 
structure. 

17. The structured vehicle seat of claim 16, Wherein said 
connector member includes an internally threaded aperture 
in meshing engagement With said plurality of external 
threads of said lead screW. 

18. A structured vehicle seat, comprising: 

a lower seat structure; 

a seatback frame de?ning an upwardly extending chan 
nel,‘ 

a safety belt restraint system mounted to and carried by 
the structured vehicle seat,' 

a pivot assembly interconnecting said seatback frame to 
said lower seat structure, said pivot assembly including 
a pivot housing ?xedly attached to said lower seat 
structure, a rotatable connector member; and a tie bar 
member interconnected at a ?rst point to said rotatable 
connector member and interconnected to said pivot 
housing at a second point, said second point being 
spaced apart from said ?rst point, said connector 
member having a seatback mounting portion ?xedly 
interconnected to the seatback frame and a seat mount 
ing portion pivotally interconnected to the lower seat 
structure, said seatback mounting portion of said pivot 
assembly extending within said upwardly extending 
channel,' 

said seatback mounting portion of said rotatable connec 
tor member includes a pair of spaced apertures which 
align with a pair of correspondingly spaced apertures 
in said seatback frame for receiving a pair of fasteners 
to interconnect said seatback mounting portion and 
said seatback frame,' and 

whereby said pivot assembly is operative for intercon 
necting said seatback frame to said lower seat structure 
such that the seatback frame is selectively adjustable to 
a plurality of angular positions. 

19. The structured vehicle seat of claim 18, wherein said 
pivot housing further includes a ?rst plate member; a second 
plate member; and a cavity between said ?rst and second 
plate members, wherein said tie bar member is disposed in 
said cavity, wherein said ?rst plate member; second plate 
member; rotatable connector member; and tie bar member 
each include a passage, and wherein said pivot assembly 
further includes a fastener disposed in each of said passages 
to intercouple said ?rst plate member; second plate member; 
rotatable connector and tie bar member. 

20. The structured vehicle seat of claim 19 wherein said 
?rst plate member is an outer plate member and said tie bar 
member is between said outer plate member and said 
rotatable connector member. 

21. The structured vehicle seat of claim 20 wherein said 
tie bar member has a ?rst end with said passage and a 
second end coupled to said outer plate member whereby said 
tie bar member distributes force loads from said fastener to 
said pivot housing. 

22. The structured vehicle seat of claim 1 wherein said 
rotatable connector member is unitarily constructed of 
extruded aluminum. 

23. The structured vehicle seat assembly of claim 8 
wherein said rotatable connector member is unitarily con 
structed of extruded aluminum. 

24. The structured vehicle seat assembly of claim 15 
wherein said rotatable connector member is unitarily con 
structed of extruded aluminum. 

* * * * * 


