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The present invention relates to reclining chairs, and in
particular to an improved leg-rest and seat control ar-
rangement for a reclining chair of the type including
body-supporting means having a seat and back-rest mov-
ably mounted on a support and a leg-rest coordinated to
move to elevated leg-supporting positions in response to
movement of the body-supporting means. Advantage-
ously, chairs according to the present invention are capable
of attaining desirable positions of the body-supporting
means and the leg-rest for comfortably accommodating
the chair occupant.

The well known reclining chair includes a support,
body-supporting means movably mounted on the support,
and a leg-rest normally disposed in a stored position and
movable to an elevated leg-supporting position incident to
the movement of the body-supporting means. The body-
supporting means may take the form of either a unitary or
rigid body-supporting unit, or a separate seat and separate
back-rest mounted for inclining and reclining movement
respectively. The body-supporting means and the leg-
rest are coordinated such that for each increment of move-
ment of the body-supporting means rearwardly to various
reclining positions, there is a corresponding movement of
the leg-rest toward the elevated leg-supporting position.
These chairs of the single movement type are arranged
such that the leg-rest arrives at the required elevated
leg-supporting position when the body-supporting means
has moved to the fully reclined position. In a typical
chair, the back-rest is disposed at an angle of approximate-
ly 45° to the floor line in the fully reclined position of
the chair, while the leg-rest swings to a position substan-
tially horizontal and parallel to the floor line, with the
seat either maintaining a rigid relationship to the back-
rest or being inclined such that the included angle be-
tween the seat and back-rest increases to establish an ap-
propriate attitude for the chair occupant for complete
relaxation. As a practical matter, the leg-rest should not
move substantially beyond the horizontal attitude rela-
tive to the floor, or beyond a prescribed orientation in
relation to the seat, in that the legs should be accommo-
dated in an elevated, but slightly bent, position for opti-
mum comfort. Thus, in a well constructed single move-
ment reclining chair of conventional design, although there
are many intermediate positions between the upright or
sitting position and the fully reclined position, as a prac-
tical matter the only position appropriate for proper re-
laxation is the reclining position, or one close thereto,
wherein the leg-rest is sufficiently elevated to appropriately
support the legs of the chair occupant.

Of recent times there has been developed the multiple
movement reclining chair which is specifically designed
to attain at least one intermediate position in which the
leg-rest is elevated. Such multiple movement chairs may
be of the type incorporating a unitary back-rest and seat
wherein there are first and second movement phases, the
chair moving from a sitting position with the leg-rest
stored to an intermediate, tilted sitting position with the
leg-rest elevated during the first movement phase; and
with the chair moving from the intermediate, tilted sitting
position through various reclining positions to a fully
reclined position during the second movement phase with
the leg-rest remaining in an elevated leg-supporting posi-
tion. Further, such chairs may be of the type incor-
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porating a movable seat and movable back-rest wherein
there are first and second movement phases, with the chair
moving from an upright sitting position to an inter-
mediate, titlted sitting position during the first movement
phase, with the leg-rest moving into the elevated position
and with substantially no change in the angular relation-
ship between the seat and back-rest; and wherein there is
a second movement phase with the chair moving from
the intermediate, tilted sitting position through a series
of reclining positions to a fully reclined position, with the
leg-rest remaining elevated and with an increase in the
angular relationship between the seat and back-rest dur-
ing the second movement phase. Such multiple move-
ment reclining chairs usually are relatively complicated
and expensive to construct, and require special provision
to establish the order of or sequence of operations for
the mechanisms which control the movable components
of the chair.

Broadly, it is an object of the present invention to pro-
vide an improved reclining chair of the multiple position
or multiple movement type which is capable of attaining
one or more intermediate positions in which the chair oc-
cupant is accommodated in an attitude with the legs
elevated. Specifically, it is within the contemplation
of the present invention to provide an improved seat
and leg-rest control arrangement for a reclining chair
which enables the substantially continuous movement
through a number of intermediate positions wherein the
seat, back-rest and leg-rest of the chair are optimumly
positioned relative to each other and to the chair frame
or support for comfortably accommodating the chair
occupant in attitudes appropriate for television viewing,
reading, sewing or the like, and/or complete relaxation.

In accordance with an illustrative embodiment demon-
strating objects and features of the present invention,
there is provided a reclining chair which comprises a
support, body-supporting means including a seat and
back-rest mounted on the support for inclining and re-
clining movement respectively, and means for coordinat-
ing the inclining movement of the seat and the reclining
movement of the back-rest to establish a first movement
phase wherein the body-supporting means moves from a
sitting position to an intermediate, tilted sitting position
and a second movement phase wherein a body-supporting
means moves from the intermediate, tilted sitting position
to a reclining position. The coordinating means or link-
age includes a carrier member mounted on the support
at a carrier pivot, a first guiding link pivotally mounted
on the support at a stationary first pivot, a second guiding
link pivotally connected to the carrier member at a second
pivotal mount, and an intermediate connecting link con-
necting the first and second guiding links. Connecting
means are operatively connected between the back-rest
and one of the guiding links and seat control means are
operatively connected to the seat and to one of the guid-
ing and intermediate links, The first guiding link, the
second guiding link and the intermediate connecting links
serve as three movable links of a four-bar linkage during
the first movement phase wherein the carrier member
remains substantially stationary, such that the portion of
the chair intermediate the first and second pivotal mounts
provides a stationary link for the four-bar linkage. The
first guiding link, the second guiding link, the intermediate
connecting link and the carrier member serve as four
movable links of a five-bar linkage during the second
movement phase, wherein the carrier member turns about
the carrier pivot such that the portion of the chair inter-
mediate the first pivotal mount and the carrier pivot
serves as a stationary link of the five-bar linkage. Advan-
tageously, the first and second linkages which respectively
guide the body-supporting means during the first and
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second movement phases provide for substantially no
angular change between the seat and back-rest from the
sitting position to the intermediate, tilted sitting position
and for an increase in the included angle therebetween
from the tilted sitting position to the various reclining
positions. As a further feature of the invention, a leg-
rest is mounted for movement from a stored position to
various elevated leg-supporting positions and is opera-
tively connected to the intermediate connecting link for
movement from the stored position into the various ele-
vated leg-supporting positions in response to movement
of the body-supporting means through the first and second
movement phases.

The above brief description, as well as further objects,
features and advantages of the present invention will be
more fully appreciated by reference to the following de-
tailed description of a presently preferred by nonetheless
illustrative embodiment of the present invention, when
taken in conjunction with the accompanying drawings,
wherein:

FIG. 1 is a side elevational view of a reclining chair
embodying features of the present invention shown with
one side thercof removed and illustrated in the upright
or sitting position;

FIG. 2 is a side elevational view similar to FIG. 1, but
showing the chair in an intermediate, tilted sitting posi-
tion; and

FIG. 3 is a side elevational view similar to FIG. 2 but
showing the chair in a fully reclined position.

Referring now specifically to the drawings, there is
shown a reclining chair demonstrating features of the
present invention which is generally designated by the
reference numeral 10 and includes the support or frame
12 having opposite side walls 14, 16 interconnected by
suitable cross braces 18 and supported on depending legs.

The body-supporting means, generally designated by
the reference numeral 29 and including a back-rest 22
and a seat 24, is mounted on the support for movement
from the upright or sitting position illustrated in FIG. 1
throngh a number of intermediate, tilted sitting positions
(a typical one being illustrated in FIG. 2) into the reclin-
ing position illustrated in FIG. 3. In this illustrative
embodiment, the back-rest 22 includes a depending ex-
tension 22a and is mounted on the support at a back-rest
pivot 26 by an appropriate bracket 28 for reclining move-
ment. The seat 24 in turn is mounted for inclining move-
ment about a seat pivot coaxially with the back-rest pivot
26 through the provision of an elongated rearwardly
directed seat bracket 38 which is secured to the seat 24
and appropriately journaled at its rearward end at the
back-rest pivot 26.

Disposed beneath the forward end of the seat 24 is a
leg-rest 32 which is mounted for movement from the
stored or retracted position illustrated in FIG. 1 to the
elevated leg-supporting positions illustrated in FIGS. 2
and 3. In this illustrative embodiment, the leg-rest 32
is mounted for movement from the stored or retracied
position to the elevated leg-supperting positions by a
double four-bar linkage, generally designated by the ref-
erence numeral 34. The leg-rest mounting linkage 34
includes a first pair of links 36, 38 having a pivotal con-
nection 40 at their adjacent ends and a second pair of
links 42, 44 having a pivotal connection 46 at their adja-
cent ends. The first links 36, 42 of the respective link
pairs are pivotally mounted on the bracket 30 rigid with
the seat 24 at suspending pivots 48, 50, while the second
links 38, 44 are pivotally connected to the leg-rest 32 at
spaced locations 52, 54. The link 42 of the second link
pair crosses over the link 38 of the first link pair and is
pivotally connected thereto at a coordinating pivot 56.
Although one particular leg-rest mounting linkage has
been illustrated, it will be appreciated that various types
of leg-rest mounting linkages may be employed in the
present chair.
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Means generally designated by the reference numeral
@9 are provided for coordinating the inclining movement
of the seat 24 and the reclining movement of the back-
rest 22 to establish a first movement phase (compare
FIGS. 1 and 2) wherein the body-supporting means or unit
20 moves from a sitting position to an intermediate, tilted
sitting position with substantially no angular change be-
tween the seat 24 and the back-rest 22 and a second move-
ment phase (compare FIGS. 2 and 3) from the inter-
mediate, tilted sitting position through a series of reclin-
ing positions to a fully reclined position during which
the included angle between the seat 24 and the back-rest
22 increases. The coordinating means or linkage 60 in-
cludes a carrier member 62 which is disposed substantially
horizontally in the sitting position of the chair and is
mounted on the support 12 at a carrier pivot 64 by an
appropriate mounting bracket. Provision is made for
establishing a substantially stationary position for the
carrier member 62 when in the sitting position. In this
illustrative arrangement, the stationary position is estab-
lished by positioning the rearward end of the carrier mem-
ber 62 to rest against the bracket or plate of a pivotal
mount for one of the further links of the coordinating
linkage, as will subsequently be described.

Disposed adjacent the rearward end of the carrier mem-
ber 62 is a first guiding link 66 which is pivotally mount-
ed on the support 12 at a stationary first pivotal mount 63
via an appropriate mounting bracket 70 which abuts the
under surface of the rearward end of the carrier member
62 and serve as a positioning stop therefor. Extending
generally upwardly from the rearward end of the carrier
member 62 is a second guiding link 72 which is pivotally
connected to the rearward end of the carrier member 62
at a second pivotal mount or connection 74. Extending
between the upper ends of the first and second guiding
links 66, 72 is an intermediate connecting link 76 which
has a pivotal connection 78 at its upper end to the upper
end of tht first guiding link 66 and a pivotal connection 80
at its lower end to the upper end of the second guiding
link 72.

Provision is made for connecting one of the guiding
links 66, 72 to the back-rest for actuating the coordinat-
ing linkage 69. In this illustrative arrangement, the con-
necting means takes the form of a connecting link 82
which has a pivotal connection 84 at its rearward end to
a bracket 86 rigid with the depending extension 224 of the
back-rest 22 and a pivotal connection 88 at its forward
end to the second guiding link 72. The second guiding
link 72 is also connected to the seat 24 via a seat control
link 90 which is disposed in an upwardly and forwardly in-
clined position and has a pivotal connection 92 at its lower
end to the second guiding link 72 and a pivotal connection
54 at its upper end to the seat 24. The linkage is com-
pleted by the provision of a leg-rest connecting link 96
which has a pivotal connection at its rearward end to the
intermediate connecting link 76 at the pivotal connection
78 between such link and the first guiding link 66 and a
pivotal connection 98 at its forward end to the link 36 of
the leg-rest mounting link 34.

The movement of the five bar linkage which is operative
during the second movement phase is terminated in the
fully reclined position of FIG. 3 by a stop 100 fixed to
the bracket for the carrier pivot 64. The stop 100 pre-
cludes further counterclockwise turning movement of both
the carrier member 62 and the guiding link 66.

The described coordinating means 60 may be con-
sidered to include first and second linkages which are
operative continuously during first and second movement
phases of the chair. Specifically, during the first move-
ment phase, the first guiding link 66, the second guiding
link 72 and the intermediate connecting link 76 serve as
the three movable links of a four-bar linkage, with the
carrier member 62 remaining substantially stationary and
with the portion of the chair intermediate the pivotal
mount 68 and the pivotal connection 74 serving as a sta-
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tionary link for the four-bar linkage. When the second
guiding link 72 reaches a substantially vertical position, as
shown in FIG. 2, continued actuation initiates a second
movement phase. During the second movement phase,
during which there is an appreciable turning movement of
the carrier member 62 about the carrier pivot 74, the first
guiding link 66, the second guiding link 72, the inter-
mediate connecting link 76 and the carrier member or link
62 serve as four movable links of a five-bar linkage, with
the portion of the chair intermediate the pivotal mount 68
and the carrier pivot 64 providing a stationary link for
such five-bar linkage.

In order to facilitate a more thorough understanding
of the present invention, a typical sequence of operations
will now be described:

When the chair occupant is seated in the chair and leans
against the back-rest 22, there is a clockwise turning
movement of the back-rest extension 22« and the rigid
back-rest bracket 86 about the back-rest or main pivot 26
which in turn imparts a forward thrust to the connecting
link 82. This tends to turn the second guiding link 72 in
the counterclockwise direction about the pivotal connec-
tion 74 to the carrier member 62 serving as a relatively
stationary pivotal mount. This in turn brings about the
actuation of the four-bar linkage which is effective dur-
ing the first portion or phase of the chair movement. In
response to the counterclockwise turning movement of the
second guiding link 72, an appropriate control is imparted
to the seat via the seat control link 90. Further in re-
sponse to the movement of the four-bar guiding linkage,
an appropriate control is also imparted via the leg-rest
connecting link 96 to the leg-rest mounting linkage 34
and thus to the leg-rest 32. The leg-rest rapidly moves
to an elevated leg-supporting position, as shown in FIG. 2y
while the seat 24 and back-rest 22 have inclined and re-
clined to establish and intermediate, titlted sitting position
appropriate for television viewing and the like, with sub-
stantially no change in the angular relationship between
the seat and back-rest. Although there is no distinct stop
at the position illustrated in FIG. 2 in that the coordinat-
ing linkage is of a continuous type, it is possible to select
one intermediate, tilted sitting position and to cause a
friction device or the like to engage in such position and
to give the chair occupant the feeling of moving into a
discreet position, appropriate for television viewing and
the like, with substantially no change in the angular rela-
tionship between the seat and back-rest. However, it will
be appreciated that there are numerous chair positions
which occur before and after that illustrated in FIG. 2
in which the back-rest 22, the seat 24 and the leg-rest 32
are appropriately oriented relative to each other for com-
fortably accommodating the chair occupant for television
viewing, sewing, reading and the like. Continued pressure
against the back-rest will initiate a further or second phase
of the chair movement during which there is an appre-
ciable turning movement of the carrier member 62 about
the carrier pivot 64 and a slow down in the further in-
clination of the seat 24, despite the substantially uniform
continuous reclining of the back-rest 22, During such
sccond movement phase, the seat 24 tends to lag in its in-
clining movement in relation to the rearward and reclining
movement of the back-rest 22 to open up or increase the
angle between the seat and back-rest. The control im-
parted to the leg-rest during such second or further move-
ment phase of the chair is such as to maintain the leg-
rest 32 in an appropriate oriented and elevated leg-
supporting position relative to the seat. In point of fact,
by comparing the relative positions of the seat 24 and the
leg-rest 32 in FIGS. 2 and 3, it will be appreciated that the
leg-rest has been somewhat lowered in its orientation rela-
tive to the seat 24 to avoid the possible tendency of over-
straightening the legs of the chair occupant incident to the
further elevation of the leg-rest during the latter portion
of chair movement. The chair movement is terminated
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6
in the reclining position of FIG. 3 when the stop 100
abuts the carrier member 62 and the guiding link 66.

When the chair occupant desires to restore the chair to
the upright or sitting position, it is merely necessary to
urge the weight somewhat forwardly and press against the
leg-rest, whereupon the reverse sequence of operations
may be initiated, with the chair occupant moving through
the infinite number of chair positions including the illus-
trative intermediate position of FIG. 2 to the upright or
sitting position illustrated in FIG. 1.

A latitude of modification, change and substitution is
intended in the foregoing disclosure, and in some instances
some features of the invention will be employed without
a corresponding use of other features. Accordingly it is
appropriate that the appended claims be construed broad-
ly and in a manner consistent with the spirit and scope of
the invention herein.

‘What I claim is:

1. A reclining chair comprising a support, body-
supporting means including a seat and back-rest, means
mounting said seat and back-rest for inclining and re-
clining movement respectively, and means for coordinat-
ing the inclining movement of said seat and the reclining
movement of said back-rest to establish a first movement
phase wherein said body-supporting means moves from a
sitting position to an intermediate, tilted sitting position
with substantially no angular change between said seat
and back-rest and a second movement phase from said
intermediate, tilted sitting position to a reclining position
wherein the included angle between said seat and back-
rest increases, the coordinating means including a carrier
member, means pivotally mounting said carrier member
on said support at a carrier pivot, a first guiding link,
means pivotally mounting said first guiding link on said
support at a stationary first pivotal mount, a second guid-
ing link, means pivotally connecting said second guid-
ing link to said carrier member at a second pivotal mount,
an intermediate connecting link pivotally connected to
said first and second guiding links, connecting means be-
tween said back-rest and one of said guiding links, and
seat control means operatively connected to said seat and
to one of said guiding and intermediate links, said first
guiding link, said second guiding link and said intermedi-
ate connecting link serving as three movable links of a
four-bar linkage during said first movement phase wherein
said carrier member remains substantially stationary such
that the portion of the chair intermediate said first and
second pivotal mounts provides a stationary link for said
four-bar linkage, said first guiding link, said second guid-
ing link, said intermediate connecting link and said carrier
member serving as four movable links of a five-bar link-
age during said second movement phase wherein said
carrier member turns about said carrier pivot such that
the portion of the chair intermediate said first pivotal
mount and said carrier pivot serves as a stationary link of
said five-bar linkage.

2. A reclining chair comprising a support, body-sup-
porting means including a seat and back-rest, means in-
cluding a pivot mounting said seat and back-rest for in-
clining and reclining movement respectively, and means
for coordinating the inclining movement of said seat and
the reclining movement of said back-rest to establish a
first movement phase wherein said body-supponting
means moves from a sitting position to an intermediate,
tilted sitting position with substantially no angular change
between said seat and back-rest and a second movement
phase from said intermediate, tilted sitting position to a
reclining position wherein the included angle between
said seat and back-rest increases, the coordinating means
including a carrier member, means pivotally mounting
said carrier member on said support at a carrier pivot,
means for establishing a stationary position for said car.
rier member in said sitting position, a first guiding link,
means pivotally mounting said first guiding link on said
support at a stationary first pivotal mount, a second
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guiding link, means pivotally connecting said second guid-
ing link to said carrier member at a second pivotal mount,
an intermediate connecting link pivotally connected to
said first and second guiding links, connecting means be-
tween said back-rest and one of said guiding links, seat
control means operatively connected to said seat and to
one of said guiding and intermediate links, said first guid-
ink link, said second guiding link and said intermediate
connecting link serving as three movable links of a four-
bar linkage during said first movement phase wherein said
carfer member remains substantially stationary such
that the portion of the chair intermediate said first and
second pivotal mounts provides a stationary link for said
four-bar linkage, said first guiding link, said second guid-
ing link, said intermediate connecting link and said car-
rier member serving as four movable links of a five-bar
linkage during said second movement phase wherein
said carrier member turns about said carrier pivot such
that the portion of the chair intermediate said first piv-
otal mount and said carrier pivot serves as a stationary
link of said five-bar linkage, a leg-rest, means operatively
connected to said leg-rest and mounting said leg-rest for
movement from a stored position when said body-sup-
porting means is in said sitting position to elevated leg-
supporting positions when said body-supporting means
moves info said intermediate tilted sitting position and
said reclining position respectively, and means operatively
connected to said leg-rest mounting linkage and to said
intermediate connecting link for moving said deg-rest to
said elevated leg-supporting positions during said first and
second movement phases.

3. A reclining chair comprising a support, body-sup-
porting means including a seat and back-rest, means
mounting said seat and back-rest for inclining and reclin-
ing movement respectively, and means for coordinating
the inclining movement of said seat and the reclining
movement of said back-rest to establish a first movement
phase wherein said body-supporting means moves from
a sitting position to an intermediate, tilted sitting posi-
tion and a second movement phase wherein said body-
supporting means moves from said intermediate, tilted
sitting position to a reclining position, the coordinating
means including a carrier member, means pivotally
mounting said carrier member on said support at a car-
rier pivot, a guiding link, means pivotally mounting said
guiding link on said support at a stationary pivotal mount,
a chain of connecting links having a first pivotal connec-
tion to said back-rest, a second pivotal connection to said
carrier member, and a third pivotal connection to said
guiding link, and seat control means operatively connected
to said seat and to one of said chain of connecting links,
the reclining movement of said back-rest during said first
movement phase being effective to turn said guiding link
about said stationary pivotal mount and to turn said chain
of connecting links substantially about said second piv-
otal connection serving as a substantially stationary piv-
otal mount to incline said seat, the reclining movement
of said back-rest during said second movement phase
being effective to turn said guiding link about said sta-
tionary pivotal mount and to turn said carrier member
about said carrier pivot.
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4, A reclining chair comprising a support, body-sup-
porting means including a seat and back-rest, means in-
cluding a pivot mounting said seat and back-rest for in-
clining and reclining movement respzctively, and means
for coordinating the inclining movement cf said scat and
the reclining movement of said back-rest to establish a
first movement phase wherein said body-supporting means
moves from a sitting position to an intermediate, tilted
sitting position with substantially no angular change be-
tween said seat and back-rest and a second movement
phase wherein said body-supporting means moves from
said intermediate, tilted siiting position to a reclining
position with the included angle between said seat and
back-rest increasing, the coordinating means including a
carrier member, means pivotally mounting said carrier
member on said support at a carrier pivot, means for
establishing a stationary position for said carrier member
in said sitting position, a guiding link, means pivotally
moeunting said guiding link on said support at a stationary
pivotal mount, a chain of connecting links having a first
pivotal connection to said back-rest at a point spaced be-
low said pivet, a second pivotal connection to said car-
rier member, and a third pivotal connection to said guid-
ing link, seat control means operatively connected to said
seat and to one of said chain of connecting links, the re-
clining movement of said back-rest during said first move-
ment phase being effective to turn said guiding link about
said stationary pivotal mecunt and to turn said chain of
connecting links about said second pivotal connection
serving as a substantially stationary pivotal mount o in-
cline said seat at a rate for maintaining the substantially
fixed angular relationship between said seat and back-
rest, the reclining movement of said back-rest during said
second movement phase being effective to turn said guid-
ing link about said stationary pivotal mount and to turn
said carrier member about said carrier pivot to increase
the angular relationship between said seat and back-rest,
a legrest, means operatively connected to said leg-rest
and mounting the same for movement from a stored posi-
tion when said body-supporting means is in said sitting
position to elevated leg-supporting positions when said
body-supporting means moves info said intermediate tilted
sitting and reclining positions respectively, and means op-
eratively connected to said leg-rest mounting linkage and
to said coordinating means for moving said leg-rest to
said elevated leg-supporting positions during said first
and second movement phases.

References Cited in the file of this patent
UNITED STATES PATENTS
2,660,225 Luckhardt e Nov, 24, 1953
2,726,709 LOrens cieassinaninsu Dec. 13, 1955
2,844,189 Lorenz — e July 22, 1958
2,850,078 Lorenz oo ocascancanssas Sept. 2, 1958
2,918,109  Schliephacke - ___ | Dec. 22, 1939
2018113 Loremz oo o ___ Dec. 22, 1959
2,927,629 Fletcher oo Mar. 8, 1960
2,929,440 Schliephacke . _______ Mar. 22, 1960
2,948,330 Lorenz oo Aug. 9, 1960



