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MULTIPLE POSITION RECLINING CHAIR
ASSEMBLY

BACKGROUND OF THE INVENTION

The present invention relates to a multiple position
reclining chair assembly, and more particularly to im-
provements in wall avoiding chair assemblies of the
type generally described in U.S. Pat. No. 3,743,349,
wherein a chair seat is supported for forwardly directed

—_

0

movement relative to a support or base as the chair -

assumes a reclined position.

In this prior patent a linkage means is disclosed as
being provided to operably interconnect a seat portion,
a mounting linkage for a foot rest and a base portion or
support, such that the seat portion may be moved from
an upright position forwardly relative to the base por-
tion into a reclined position, while at the same time the
mounting linkage is actuated to move the foot rest be-
tween a collapsed storage position and an extended leg
supporting position.

A drawback of this prior construction is that the
pivotal connection between the front of the seat portion
and its supporting strut is required to move along an
arcuate path of travel as the seat portion moves between
upright and reclined positions. Practical limitations
imposed on the radius of curvature of this path of travel
and the desire to maximize the extent of forwardly
directed movement of the seat portion relative to the
base portion in order to minimize required spacing be-
tween the back of the chair and an adjacent wall result
in the pivotal connection being forced to undergo .no-
ticeable vertical displacements incident to its movement
between positions corresponding to the upright and
reclined positions of the seat portion. Such vertical
displacements in any substantial degree are undesirable
in that they increase the degree of effort which an-occu-
pant must exert to operate the chair and tend to subject
the occupant to a high speed falling sensation, as the
chair approaches one or the other of its upright and
reclined positions.

SUMMARY OF THE INVENTION

The present invention provides an improved linkage
means for supporting a seat portion of a multi-position
reclining chair for forwardly directed reclining move-
ments relative to a base portion or support.

In accordance with a preferred form of the present
invention, the linkage means includes an improved front
linkage for mounting the front of the seat portion for
movement relative to the base portion. Specifically, this
linkage includes a front strut, an upper front pivot for
connecting an upper portion of the front strut to the seat
portion and a compound linkage for connecting a lower
portion of the strut to the base portion in a manner
permitting movement of the upper front pivot along a
generally horizontally disposed path of travel incident
to movement of the seat portion between its upright and
reclined positions. Preferably, however, the compound
linkage is designed to provide for stable upright and
reclined positions of the seat portion by arranging the
upper front pivot, when in its upright and reclined posi-
tions, slightly below intermediate positions it assumes
during a substantial portion of its travel between such
upright and reclined positions. While force is required
to vertically displace the upper front pivot in order to
initiate movement of the seat portion from both its up-
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right and reclined positions, the overall effort required
by an occupant to operate the chair may be reduced.
The present linkage also includes a control link,
which is employed to operably couple the front strut
with a mounting linkage for a foot rest to provide for
movement of the foot rest between collapsed storage
and extended leg supporting positions incident to move-
ment of the seat portion between its upright and re-
clined positions. The control link is also operably asso-
ciated with chair operating means and movable thereby
to initiate reclining movements of the seat portion and
extension of the foot rest mounting linkage. The operat-
ing means need only move or drive the control link.
through a given distance, which is sufficient to move
the upper front pivot to one of its intermediate positions
at which the weight of a chair occupant becomes effec-
tive for purposes of completing reclining movements of
the seat portion and extension of the foot rest mounting

- linkage.

The present invention additionally provides an im-
proved operating means controlled by the application
of pressure to the back rest of the chair for initiating
reclining movements of the seat portion and extension
of a foot rest mounting linkage. Specifically, the operat-
ing means includes a friction device formied with a fric-
tion surface and mounted on the seat portion for move-
ment between operative and inoperative positions; a
control rod having a rear end pivotally mounted on the
back rest and a front end slideably supported by the
friction device and arranged to drivingly engage with
the control link; a spring tending to oppose rearwardly
directed pivotal movement of the back rest relative to
the seat portion towards its reclined position and to bias
the friction device from its inoperative position into its
operative position; and a control pin carried by the front
strut and arranged to engage with the friction device for”
maintaining same in its inoperative position until the
control link has been driven through a distance suffi-
cient to place the upper front pivot in its intermediate
position at which the weight of the chair occupant
becomes effective to propel the seat portion towards its
reclined position. When the friction device is in its oper-
ative position, it serves to snub or provide a frictional
braking force, which varies with the amount of bias
developed by the spring and opposes movement of the
control rod resulting from pivotal movements of the
back rest between its upright and reclined positions.
This frictional braking force acts in conjunction with
the bias of spring to oppose movement of the back rest
towards its reclined position and in opposition to such
bias during movement of the back rest towards its up- -
right position. '

The present operating means and mode of operably
coupling same with the control link, permits a chair
occupant to initiate movement of the chair into an inter-
mediate reclined or TV position by applying pressure to
the back rest in order to pivot same from its upright
position by an amount sufficient to effect desired driven
displacement of the control link. During this initial
phase of pivotal movement of the back rest, which in
the present construction need only be relatively slight

as for instance on the order of*about five degrees, the

friction device is rendered inoperative and thus the only
restraining force the occupant need overcome is that
established by the bias of the spring. However, after this
initial phase of pivotal movement, the friction device
becomes. effective and cooperates with the spring to
effectively constrain continued pivotal movement of



4,307,912

3

the back rest until after the chair has been placed in its
intermediate reclined position and pressure is purposely
applied to the back rest by the occupant in an amount
exceeding that required to initiate reclining movements
of the seat portion. Depending on the stature and
weight of the occupant, the amount of pressure exerted
by simply leaning or resting the back of the occupant on
the back rest, while the chair is in its intermediate re-
clined position, will normally be such as will permit the
spring to maintain the back rest in its upright position.

The chair may be returned to its upright position
from its intermediate reclined position by the.applica-
tion of pressure to the foot rest in an amount exceeding
that normally exerted on the foot rest by the weight of
the feet and legs of the occupant.

DRAWINGS

FIG. 1. is a perspective view of a reclining chair
formed in accordance with the present invention and
shown in its upright position;

FIG. 2 is a sectional view taken generally along line
2—2 in FIG. 1 and showing the chair in its upright
position;

FIG. 3 is a sectional view similar to FIG. 2, but show-
ing the chair in its intermediate reclined or TV position;

FIG. 4 is a sectional view similar to FIG. 2, but show-
ing the chair disposed in a partial back rest reclined
position intermediate its TV and fully reclined posi-
tions;

FIG. 5 is a sectional view taken generally along line
5—5 in FIG. 1 and showing chair components in chair
upright position;

FIG. 6 is a sectional view similar to FIG. 5, but show-
ing chair components intermediate chair upright and
intermediate reclined positions;

FIG. 7 is a sectional view similar to FIG. 5, but show-
ing chair components in intermediate reclined position;
and

FIG. 8 is a sectional view similar to FIG. 5, but show-
ing chair components in the partial back rest reclined
position of the chair illustrated in FIG. 4.

DETAILED DESCRIPTION

Reference is first made to FIG. 1, wherein a chair
formed in accordance with a preferred form of the
present invention is designated as 10 and shown as gen-
erally including a unitized, metal chair supporting frame
12; a seat unit 14; a pair of arm rest units 16 and 16; a
foot rest unit 18; and a back rest unit 20. The seat, arm
rest, foot rest and back rest units may be suitably fabri-
cated prior to mounting thereof on frame 12.

Chair frame 12 is also best shown in FIG. 1, as gener-
ally comprising a base portion 24, which is intended to
support the chair frame on a floor or other supporting
surface; a seat portion 26; a foot rest portion 28; a
mounting linkage 30 for mounting foot rest portion 28
on seat portion 26; a back rest portion 32 mounted on
seat portion 26; linkage means 34 operably intercon-
necting base portion 24, seat portion 26 and mounting
linkage 30 and operating means 36 for actuating linkage
means 34.

Base portion 24 is shown in FIGS. 1-4 as including
base side channels 40 and 40, which have their front
ends fixed to upstanding mounting flanges 40’ and 40’;
and base front and rear channels 42 and 44, which have
their ends suitably fixed to the mounting flanges and the
rear ends of the side channels, respectively, so as to
define a rigid, rectangular base construction. If desired,
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based portion 24 may be spaced from the floor or other
suitable support by corner mounted feet or glides 46.

Seat portion 26 is also best shown in FIGS. 1-4 as
generally including seat side angle members 48 and 48,
which have their rear ends fixed to upstanding rear.
mounting flanges 48’ and 48’; and seat front and rear
channels 50 and 52, which are suitably secured to the
front ends of the side angle members and to the rear
mounting flanges, respectively, so as to define a rigid,
rectangular seat construction. Further, seat portion 26 is
shown as being fitted with a pair of inverted, generally
U-shaped front mounting brackets or flanges 48" and
48", which depend from adjacent front ends of side
angle members 48 and 48. It will be understood that seat
unit 14 may be supported on seat portion 26 in any
desired manner, such as by providing the seat portion
with conventional spring elements, not shown, having
their opposite ends fixed to side angle members 48 and
48 or front and rear channels 50 and 52, as desired.
Further, it will be understood that arm rest units 16 and
16 may be supported on seat portion 26 in any desired
manner, such as by fastener devices, not shown, re-
ceived within mounting openings 54 provided for exam-
ple in mounting flanges 48, 48',48" and 48"

Foot rest portion 28 and its mounting linkage 30 are
best shown in FIG. 1 as comprising separate right and
left hand units of mirror image construction. Accord-
ingly, only the right hand unit viewed in FIGS. 2-4
need be specifically described. Preferably, each unit
comprising foot rest portion 28 is formed from a single
angle member having openings 28 for receiving
threaded fasteners or other devices, not shown, suitable
to permit mounting of foot rest unit 18 thereon. With
the right and left hand units of foot rest portion 28 fixed
to opposite ends of foot rest unit 18, there would nor-
mally be no need to provide additional bracing extend-
ing between the right and left hand units in order to
insure conjunctive movement thereof. Referring specif-
ically to FIGS. 2 and 3, it will be understood that each
unit of mounting linkage 30 includes a first link 56 hav-
ing its first or upper end pivotally secured to an associ-
ated side angle member 48 by a pivot pin 58; a second
link 60 having its first or upper end pivotally mounted
on an associated seat front bracket 48" by pivot pin 62;
a third link 64, which has its front and rear ends pivot-
ally connected to an associated unit of foot rest portion
28 and a second or lower end of first link 56 by pivot
pins 66 and 68, respectively; and a fourth link 70, which
has its front and rear ends connected to the associated
unit of foot rest portion 28 and the second or lower end
of second link 60 by pivot pins 72 and 74, respectively,
and its intermediate portion connected to an intermedi-
ate portion of first link 56 by a pivot pin 76. As will be
apparent from viewing FIGS. 2-3, linkage 30 is of con-
ventional construction and adapted to support foot rest
portion 28 on seat portion 26 for movement from a
collapsed storage position shown in FIG. 2 to an ex-
tended supporting position shown in FIG. 3 incident to
movement of seat portion 26 between its upright and
reclined positions in the manner to be hereinafier de-
scribed.

Again referring to FIG. 1, it will be seen that back
rest portion 32 is defined by right and left hand back rest
units of mirror image construction, wherein each unit
comprises a mounting bracket 80, which is preferably
fixed to seat portion 26 by an upper rear pivot pin 82,
and a separate bracket 84, which is suitably fixed to
back rest unit 20 and adapted to be slidably, removably
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mounted on mounting bracket 80. Suitable fastener
means, not shown, may be provided to releasably lock
bracket 84 to bracket 80. In that the right and left hand
units of back rest portion 32 are adapted to be fixed to
opposite side edges of back rest unit 20, there would
normally be no need to provide additional bracing be-
tween mounting brackets 80 and 80 in order to insure
conjunctive movement thereof relative to seat portion
26. The utilization of separate brackets 84 to permit a
separately fabricated back rest to be removably at-

—

0

tached to mounting brackets comprising part of a chair

frame is conventional and thus forms no part of the
present invention.

Again referring to FIG. 1, it will be understood that
linkage means 34 is also formed by right and left hand
units of mirror image construction, and accordingly,
only the right hand unit shown in FIGS. 2-4 need be
described. Specifically, the right hand unit of linkage
means 34 includes front and rear linkage means, which
. are generally designated as 86 and 88, respectively, and

shown as serving to mount front and rear portions of
seat portion 26 for movement relative to base portion 24
between its upright  and reclined positions shown in
FIGS. 2 and 3, respectively. In the presently preferred
construction, rear linkage means 88 includes a rear strut
90 whose upper end is pivotally connected to rear
mounting bracket 48’ by above described upper rear
pivot means 82 and whose lower end is pivotally con-
nected to the rear end of base side channel 40 by lower
rear pivot means in the form of a pivot pin 92. If desired,

rear linkage means 88 may be braced by means. of a

channel member 94 having its opposite ends fixed to the

rear struts 90 and 90. Front linkage means 86 includes a

front strut 100; an upper front pivot means in the form
of a pivot pin 102, for pivotally connecting an upper
portion of the front strut to front seat mounting flange

48"; and a compound linkage means generally desig-

nated as 104 for coupling a lower portion of front strut

100 to front base mounting flange 40'. Compound link-

age means 104 comprises a pair of front and rear hanger

links 106a and 1065 having first ends pivotally mounted
on front base mounting flange 40’ by a pair of pivot. pins
" 1064’ and 106’ and second ends pivotally connected to
the lower end portion of strut 100 by pivot pins 106a"

and 1065". R

If desired, safety shield plates 108 suitably retained in
position, as by pivot pins 92, may be employed to pre-
vent accidental insertion of objects between rear struts
90 and base side channels 40 during reclining move-
ments of seat portion 26.

Linkage means 34 additionally includes a control link

110, which is pivotally connected adjacent its front and

rear ends to first link 56 and front strut 100 by pivot pins

112 and 114, respectively. Further, control link 110 is

formed with a convex bearing surface 116, which coop-

erates with operating means 36 in a manner to be subse-
quently described with particular reference to FIGS. §
and 6 for the purpose of initiating reclining movements
of seat portion 26 and extension of foot rest portion 28.

By again making reference to FIG. 1, it will be under-
stood that operating means 36 is also formed from right
and left hand units of mirror image construction. The
right hand unit is shown in FIGS. 2-8 as generally
including a friction or motion snubbing device 120,
which is mounted on seat portion 26; a control rod 122,
which has its front and rear ends supported by friction
device 120 and back rest mounting bracket 80, respec-
tively; a spring device such as a coil type compression

6
spring 124 carried by control rod 122; and a control pin
126 carried by front strut 100.

Friction device 120 is best known in FIGS. 5-8 being
in the form of an elongated arm having its upper end
mounted on seat portion 26 by means of a pivot pin 130
received within a slot opening 132 provided in seat side
angle member 48, whereby to permit the friction device
to undergo pivotal movements between its inoperative
and operative positions shown for instance in FIGS. 5§
and 7, respectively. The friction device is preferably
formed of a rigid plastic material and characterized as
having a through opening 134, a forwardly facing bear-
ing or cam surface 136 and a rearwardly facing bearing.
surface 138. By reference to FIGS. 5 and 6, it will be
understood that opening 134 is sized to freely slidably
receive the front end of control rod 122 when disposed
in essential axial alignment therewith, as an incident to
placement of the friction device in its inoperative posi-

_ tion. However, by reference to FIGS. 7 and 8, it will
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also be understood that the side walls of opening 134 are
shaped and arranged to define friction surfaces adapted
to be forced into surface-to-surface sliding engagement
with the control rod upon pivotal movement of the
friction device into its operative position.

Control rod 122 may be pivotally fixed to back rest
mounting bracket 80 in any desired manner, but prefera-
bly the rear end of the rod is bent to define an integrally
formed pivot pin extension 1224, which is received
within and adapted to bear against the rear edge of an
elongated slot opening 140 formed in the mounting
bracket. Preferably, pin extension 1222 would be adjust-
ably positionally located in one of three positions
spaced lengthwise of slot 140 by an adjustment mecha-
nism generally designated as 142 for the purpose of
selectively varying the torque characteristics of operat-
ing means 36 acting about the axis defined by upper rear’
pivot pins 82. The specific structure and mode of opera-
tion of adjustment mechanism 142 is the sole invention
of Richard L. Watt, named herein.

Control rod 122 is best shown in FIGS. 2-4 and 8 as
being fitted with.a fixed stop or abutment 146 and as
freely receiving a guide for spring device 124, which
preferably is in the form of telescopically arranged front
and rear -tubular members 148z and 148) having en-
larged end bearing portions 148a' and 1485'. As will be
apparent, spring device 124 is disposed concentrically
of members 148z and 1486 with its opposite ends en-
gaged with bearing portions 148a" and 1485’ for biasing
such bearing portions into engagement with bearing
surface 138 of friction device 120 and rod stop 146,
respectively. :

Operation of the chair assembly of the present inven-
tion will now be described with reference first being
made to FIGS. 2 and 5, wherein components of chair
frame 12 are shown in chair upright position. In chair
upright position, foot rest portion 28 is disposed in its
collapsed storage position, which is defined by engage-
ment of link 56 with an L-shaped stop device 150 posi-
tionally located on mounting bracket 48" by pivot pin
62. When link 56 is moved into engagement with stop
device 150, control link 110 serves to prevent further
counter-clockwise directed movements of front strut
100 about the axis of upper front pivot 102, as viewed in
FIG. 2, and thus serves to establish the upright position
of linkage 34 and seat portion 26. If desired, additional
stop devices, not shown, may be provided to cooperate
with stop device 150 for the purpose of defining the
upright positions of these chair components.
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Also in chair upright position back rest bracket 80 is
maintained by the bias of spring device 124 in its upright
position, which is defined by engagement of the back
rest bracket with a suitable stop device 152 fixed to
mounting flanges 48'. Further, in this position, control
pin 126 carried by front strut 100 is disposed in engage-
ment with a lower end portion of bearing surface 136 of
friction device 120, whereby to retain the friction de-
vice in its inoperative position against the bias of spring
device 124, and the front end of control rod 122 is dis-
posed closely adjacent or in engagement with control
link bearing surface 116.

The chair assembly of the present invention is stable
in its upright position and absent purposeful occupant
manipulation in the manner to be described, will not
move into its intermediate reclined or TV position
shown in FIG. 3. Stability is established by positioning
upper rear pivot 82 over center or rearwardly of lower
rear pivot pin 92, as best shown in FIG. 2; and by the
positioning of upper front pivot 102 at a slightly lower
elevation than adjacent intermediate positions it as-
sumes during chair reclining movements to be de-
scribed.

When an occupant wishes to move the chair assembly
into its intermediate reclined or TV position illustrated
in FIGS. 3 and 7, the occupant applies back pressure to
back rest unit 20 in an amount sufficient to initiate rear-
wardly directed pivotal movements thereof relative to
seat portion 26 about the axis defined by upper rear
pivot pins 82 and against the bias established by spring
device 124. Incident to such movement, control rod 122
is forced to move forwardly and thereby drive control
link 110 towards an intermediate position thereof shown
in FIG. 6, whereby to initiate reclining movements of
seat portion 26 and extension of foot rest mounting
linkage 30. During movement of control link 110 be-
tween its upright and intermediate positions, upper rear
pivot pin 82 moves over center relative to lower rear
pivot pin 92 and upper front pivot 102 pin is caused to
move forwardly and upwardly along a path of travel
shown in broken line in FIG. 6, wherein the numeral
102¢ is employed to designate the upright position of
the upper front pivot pin. Upon positioning of upper
front pivot pin 102 in the intermediate position along its
path of travel shown in full in FIG. 6, the linkage of the
present invention is such as to permit the seat and foot
rest portion to coast or be propelled by the weight of
the chair occupant into their reclined and extended
supporting positions shown in FIGS. 3 and 7. The path
of travel of upper front pivot pin 102 between its up-
right and reclined positions is shown in broken line in
FIG. 7, wherein the above described upright and inter-
mediate positions of the upper front pivot pin are desig-
nated by numerals 102¢ and 1025, respectively.

The intermediate reclined or TV position of the chair
assembly is preferably defined by engagement of rear
strut 90 with base portion side channel 40 in the manner
shown in FIG. 3. .

By again referring to FIGS. 5 and 6, it will be under-
stood that during movement of control link 110 and
upper front pivot pin 102 into their above described
intermediate positions, clockwise directed pivotal
movements of front strut 100 cause control pin 126 to
slide or roll upwardly along bearing surface 136 of
friction device 120, while maintaining the friction de-
vice in its inoperative position against the bias of spring
device 124. At a point essentially coincident with place-
ment of upper front pivot pin 102 in its intermediate
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position shown in FIG. 6, control pin 126 rides off of
bearing surface 136, thereby permitting spring device
124 to pivot friction device 120 into its operative posi-
tion, wherein the friction surfaces bounding opening
138 are biased into frictional surface engagement with
control rod 122 and serve to ‘establish a snubbing or
frictional breaking force opposing continued forward
movement of the control rod. By this arrangement,
continued pivotal movement of back rest unit 20 is
normally arrested until after the chair assembly is dis-
posed in its intermediate reclined position shown in
FIGS. 3 and 7, and the chair occupant intentionally
applies additional pressure to the back rest unit in an
amount sufficient to overcome both the bias of spring
device 124 and the frictional braking force established
by friction device 120. Depending on the stature and
weight of the chair occupant, the amount of pressure
exerted by simply leaning or resting the back of the
occupant on back rest unit 20, while the chair is in its
intermediate reclined position, will normally be such as
will permit spring device 124 to maintain the back rest
unit in its full upright position.

In the present construction, only a relatively slight
pivotal movement of the back rest unit 20 relative to
seat portion 26 on the order of about five degrees is
required to move the chair components from their up-
right position shown in FIG. 5 into their intermediate
position shown in FIG. 6.

The chair assembly is relatively stable in its interme-
diate reclined position. However, as previously noted,
the chair occupant may intentionally apply pressute to
back rest unit 20 in an amount sufficient to pivot same
against the bias of spring device 124 and the frictional
braking effect established by friction device 120,
through successive occupant selected, partial back rest
reclined positions, such as that shown for instance in
FIG. 4, into its fully reclined position, not shown. The
fully reclined position of the chair assembly may be
suitably defined, such as by engagement of mounting
brackets 80 and 80 with inturned stop flanges 48a’
formed as part of mounting flanges 48’ and 48'. It will be
understood that the torque characteristics of operating
means 36 are designed or may be adjusted to permit the
back rest unit to be stable and remain in each of its
positions against the driving torque imparted to the
back rest unit by the weight of an occupant when sim-
ply leaning or resting his back thereon. An occupant
may, however, progressively move the back rest unit
rearwardly from any given one of its partial reclined
positions into the next such position and eventually into
its fully reclined position by purposely applying pres-
sure or force to the back rest unit in addtion to' the
effective component of his weight acting thereon.

By reference to FIG. 8, it will be noted that when the
back rest unit is in one of its partially reclined or fully
reclined positions, the forward end of control rod 122 is
positioned such that its side surface would be engaged
and the control rod bent by control link 110 in the event
that the foot rest portion 28 would be accidentally
forced to return to its storage position, such as by a
child jumping onto the legs of the chair occupant. Dam-
age to the control rod is prevented by the provision of
slot opening 132, which permits upward movement of
pivot pin 130 and thus the control rod against the return
bias of spring device 124.

When it is desired to return the back rest unit to its
upright position, the occupant would simply lean for-
ward in the chair sufficiently to allow the spring device
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to return the back rest unit; the frictional braking force
established by the friction device opposing the bias of
the spring device in order to. retard the force/speed at
which the back rest unit is returned to upright position.

When it is desired to return the chair assembly to its
upright position from its intermediate reclined or TV
position, it is necessary for the occupant to intentionally
apply leg pressure to foot rest unit 18 in an amount
sufficient to cause upper front pivot pin 102 to be
moved upwardly for return along its path of travel
depicted in FIG. 7. It will be understood that, after the
upper front pivot pin has been moved into a given inter-
mediate position arranged along its return path of
travel, the design of the present linkage is such as to
permit the pivot pin to coast for retiirn to its upright
position designated as 102a in FIG. 7. As a result of
frictional effects present in the chair assembly, the given
intermediate position ‘of the upper front pivot pin at
which coasting commences, during return movement,
will likely occur at some intermediate position other
than that designated as 1025 and probably at a position
disposed relatively adjacent position 102a. The slight
“valley” forming the mid-portion of the generally hori-
zontally disposed path of travel of the upper front pivot
pin depicted in FIG. 7 assists in slowing down the rate
of movement of the chair assembly between upright and
TV positions.

The utilization of compound linkage 104 to support
front strut 100 in a manner permitting upper front pivot
pin 102 to travel along the generally horizontally dis-
posed path of travel depicted in FIG. 7, which termi-
nates in stable upright and TV positions possesses ad-
vantage over the arcuate path of travel characteristic of
prior chair assemblies of the type disclosed for instance
by U.S. Pat. No. 3,743,349. Specifically, the present
linkage serves to minimize the feeling of high speed
movements and resultant abrupt stopping conditions
incident to: placement of the ‘chair assembly in its up-
right and/or TV positions, without necessitating the
introduction into the linkage of above normal motion
retarding frictional forces, which would otherwise tend
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to increase the degree of effort required by an occupant .

to operate the chair. Otherwise stated, the present link-
age requires relatively less effort to operate and permits
the chair assembly to coast over a substantially greater
portion of its movements without producing occupant
jarring end conditions. Moreover, the present construc-
tion provides an occupant with a greater degree of
comfort in operation, in that the occupant is subjected
to a lesser degree of vertical movements incident to
movement of the chair between its upright and reclined
positions than that encountered in conventional chair
assemblies of the type described.

While the present chair assembly has been described
as having a unitized construction, wherein its base por-
tion is supported directly on a floor surface, it will be
apparent that the assembly may be modified to provide
wholely independent right and left hand units in the
manner disclosed for instance in U.S. Pat. No.
3,743,349, wherein the base portions of the units are
fixed to opposite sides of a wooden or other suitable
furniture structure and the seat portions of the units are
fixed to opposite sides of a wooden or other suitable seat
frame. Alternatively, the base portion of ‘the present
chair assembly may be modified, if desired, to permit
mounting thereof on a conventional rocker assembly in
a manner permitting the chair to ‘undergo rocking
movements while in its upright position.
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" Further, it is contemplated that a conventional hand
operated crank arm may be employed to drive the con-
trol link for purposes of imparting reclinging movement
to the seat portion, particularly in chair constructions of

" the type wherein the back rest unit is rigidly or non-

movably fixed to the seat portion.

We claim:

1. In a multiple positicn reclining chair assembly of
the type including a base portion, a seat portion, a back
rest portion carried by said seat portion, a foot rest
portion, a foot rest mounting linkage for mounting said
foot rest portion on said seat portion for movement
relative thereto between a collapsed storage position:
and an extended supporting position, linkage means
operably interconnecting said base portion and said seat
portion and said foot rest mounting linkage for moving
said seat portion from an upright position forwardly
relative to said base portion to a reclined position while

_as an incident thereto actuating said mounting linkage

to move said foot rest portion from said collapsed stor-
age position to said extended supporting position, and
operating means for actuating said linkage means, the
improvement comprising in combination:
said linkage means includes front and rear linkage
means for mounting front and rear portions of said
seat portion for movement relative to said base
portion, said rear linkage means including a rear
strut and upper and-lower rear pivot means for
pivotally connecting upper and lower ends of said
rear strut to said seat portion and said base, respec-
tively, wherein said upper rear pivot means moves
between upright and reclined positions thereof
along an arcuate path of travel incident to move-
ment of said seat portion between said upright and
reclined positions, said reclined position of said
upper rear pivot means being disposed forwardly
and downwardly relative to said upright position
thereof, said front linkage means including a front
strut, upper front pivot means for pivotally con-
necting an upper portion of said front strut to said
seat portion and a compound linkage means carried
by said base portion and coupled to a lower portion
of said front strut for supporting said front strut in
a manner causing said upper front pivot means to
move between upright and reclined positions
thereof along a forwardly directed and generally
horizontally disposed path of travel incident to
movement of said seat portion between said up-
right and reclined positions, a control link pivotally
connected adjacent its opposite ends to said foot
rest mounting linkage and said front strut, and said -
control link is operably associated with said operat-
ing means and movable thereby to extend said foot
rest portion towards said supporting position and
move said seat portion towards said reclined posi-
tion thereof. :
2. A chair assembly according to claim 1, wherein
said upper front pivot means, when in said upright and

" reclined ‘positions thereof being disposed vertically

below intermediate positions assumed thereby along the
last said path of travel intermediate its said upright and
reclined positions. :

3. A chair assembly according to claim 2, wherein
said back rest is mounted on said seat portion for rear-
wardly directed pivotal movements relative thereto
between upright and reclined positions, said operating
means is coupled to said back rest and responsive to
movement thereof from its upright position to effect
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movement of said control link for extending said foot
rest and moving said seat portion towards said reclined
position thereof.

4. A chair assembly according to claim 3, wherein
said operating means includes a friction device tending
to oppose movement of said back rest from its upright
position towards its reclined position and said linkage
means additionally includes means for rendering said
friction device inoperative during movement of said
upper front pivot means between said upright position
thereof and one of said intermediate positions at which
the weight of a chair occupant supported by said seat
portion becomes effective to propel said seat portion
towards said reclined position thereof.

5. A chair assembly according to claim 3, wherein
said operating means includes a friction device formed
with friction surface means and mounted on said seat
portion for movement between operative and inopera-
tive positions, a control rod having a rear end mounted
on said back rest and a front end slidably supported by
said friction device, spring means tending to oppose
pivotal movement of said back rest towards its reclined
position and to bias said friction device from said inop-
erative position into said operative position thereof,
wherein said friction surface means is removed from
and disposed in operative frictional surface engagement
with said control rod, respectively, and means carried
by said front strut and arranged to engage with said
friction device to maintain same in said inoperative
position against the bias of said spring means during
movement of said upper front pivot means between said
upright position’ thereof and one of said intermediate
positions at which the weight of a chair occupant sup-
ported by said seat portion tends to propel said seat
portion towards said reclined position thereof, said
front end of said control rod being arranged to remov-
ably engage with said control link to effect movement
thereof as aforesaid by an amount at least sufficient to
effect movement of said upper front pivot means from
said upright position thereof into said one of said inter-
mediate positions.

6. A chair assembly according to claim 1, wherein
said back rest is mounted on said seat portion for pivotal
movement relatively thereto about an axis defined by
said rear strut upper pivot means between upright and
reclined positions, said operating means has rear and
front ends, said rear end is pivotally fixed to said back
rest and said front end is disposed to removably engage
with said control link incident to pivotal movement of
said back rest from its upright position to initiate move-
ment of said control link.

7. A chair assembly according to claim 2, wherein
said base portion includes an upstanding front mounting
flange and said compound linkage means includes front
and rear hanger links having upper ends thereof pivot-
ally fixed to said front mounting flange and lower ends
thereof pivotally fixed to said lower portion of said
front strut. :

8. In a multiple position reclining chair assembly of
the type including a base portion, a seat portion, a back
rest portion carried by said seat portion for rearwardly
directed reclining movement relative thereto, a foot rest
portion, a foot rest mounting linkage for mounting said
foot rest portion on said seat portion for movement
relative thereto between a collapsed storage position
and an extended supporting position, linkage means
operably interconnecting said base portion and said seat
portion and said foot rest mounting linkage for moving
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said seat portion from an upright position forwardly
relative to said base portion to a reclined position while
as an incident thereto actuating said mounting linkage
to move said foot rest portion to said extended support-
ing position, and operating means for actuating said
linkage means, the improvement comprising in combi-
nation:
said linkage means includes rear and front linkage
means for mounting rear and front portions of said
seat portion for forwardly and downwardly di-
rected and forwardly and upwardly directed
movements, respectively, relative to said base por-
tion incident to movement of said seat portion be-
tween said upright and reclined positions, said
front linkage means including a front strut having
upper and lower ends movably coupled to said seat
portion and said base portion, respectively, and a
control link pivotally connected adjacent its oppo-
site ends to said foot rest mounting linkage and said
front strut for coupling same for conjunctive
movements between their upright and storage posi-
tions and their reclined and extended positions,
respectively, said linkage means being character-
ized as permitting coasting movement of said seat
and foot rest portions into their reclined and sup-
porting positions upon a given displacement of said
control link from the position it occupies when said
seat portion is in its upright position; and
said operating means is coupled to said back rest
portion and responsive to movement thereof from
its upright position to effect said given displace-
ment of said control link, characterized in that said
control link is operably disconnected from said
operating means during said coasting movement.
9. In a multiple position reclining chair assembly of
the type including a base portion, a seat portion, a back
rest portion carried by said seat portion for rearwardly
directed reclining movement relative thereto, a foot rest
portion, a foot rest mounting linkage for mounting said
foot rest portion on said seat portion for movement
relative thereto between a collapsed storage position
and an extended supporting position, linkage means
operably interconnecting said base portion and said seat
portion and said foot rest mounting linkage for moving
said seat portion from an upright position forwardly
relative to said portion to a reclined position while as an
incident thereto actuating said mounting linkage to
move said foot rest portion to said extended supporting
position, and operating means for actuating said linkage
means, the improvement comprising in combination:
said linkage means includes rear and front linkage
means for mounting rear and front portions of said
seat portion for forwardly and downwardly di-
rected and forwardly and upwardly direction
movements, respectively, relative to said base por-
tion incident to movement of said seat portion be-
tween said upright and reclined positions, said
front linkage means including a front strut having
upper and lower ends movably coupled to said seat
portion and said base portion, respectively, and a
control link pivotally connected adjacent its oppo-
site ends to said foot rest mounting linkage and said
front strut for coupling same for conjunctive
movements between their upright and storage posi-
tions and their reclined and extended positions,
respectively, said linkage means being character-
ized as permitting coasting movement of said seat
and foot rest portions into their reclined and sup-
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porting positions upon a given displacement of said
control link from the position it occupies when said
seat portion is in its upright position; and

said operating means includes a friction device
formed with friction surface means and mounted
on said seat portion for movement between opera-
tive and inoperative positions, a control rod having
a rear end pivotally fixed to said back rest portion
and a front end slidably supported by said friction
device, spring means tending to oppose pivotal
movement of said back rest towards its reclined
position and to bias said friction device from said
operative position into said operative position
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thereof, wherein said friction surface means is re-
moved from and disposed in operative frictional
surface engagement with said control rod, respec-
tively, and means carried by said front strut and
arranged to engage with said friction device to
maintain same in said inoperative position against
the bias of said spring means during said given
displacement of said control link, and said front end
of said control rod is arranged to removably en-
gage with said control link to effect said given

displacement thereof.
*¥ %k X% ¥ X
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