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: 3,157,431
BECLINING CHAIR OF THE MULTIPLE
MOVEMENT TYPE

Peter 8. Fietcher, Delray Beach, Fia., assiguor {0
‘Anton Lorenz, Boynion Beach, Fla.
Contiouation of appiieation Sex. Ne. 8,564, Feb. 15, 1560,
This application Aug. 5, 1963, Ser, Mo, 303,201
19 Ciglms. {CL 297—84)

The present invention relates generally to reclining
chairs, and in particular t0 an improved reclining chair
of the type including body-supporting means having a
movable back-rest and a movable seat which are coordi-
nated with each other to include two distinct phases of
chair movement. 'This is a continuation of my copending
application of the same title, Serial No. 8,564, filed on
February 15, 1960.

The well known reclining chair comprises a support,
pody-supporting means including a back-rest and seat
movably mounted on the support and a leg-rest mounted
beneath the seat and movable into various elevated leg-
supported positions in response to chair movement.
Heretofore there has been two distinct types of reclining
chair, those constructed with a unitary back-rest and seat
mounted on a support for movement into various tilted
positions and those constructed with a movable back-rest
and movable seat and mounted on the support for re-
clining and inclining movement respectively. Chairs of
the type incorporating a unitary back-rest and seat were
found to be most suitable for accommodating the chair
occupant in a tilted back position, but in a sitting attitude,
with the occupant’s leg supported on the elevated leg-rest.
Chairs of the type incorporating a movable back-rest and
movable seat were found to be most suitable for accom-
modating the chair occupant in a fully reclined or com-
plete relaxation position, with the occupant’s legs sup-
ported on the leg-rest, in that the angle between the back-
rest and seat increased in response to the reclining move-
ment of the chair.

Of recent times there has been introduced an improved
reclining chair which exhibits attributes of both types of
chairs which have been heretofore sold, to wit, those
snitable for accommodating the chair cccupant in tilted
sitting attitude and those suitable for accommodating the
chair occupant in a fully reclined or complete relaxation
attitude. Provision is made in such chairs of the double
movement type for a first movement phase from an up-
right sitting position to an intermediate, ilted sitting posi-
tion during which there is substantially no angular dis-
placement betwesn the back-rest and seat, with the leg-
rest moving to an elevated leg-supporting position to
establish the intermediate, tilted sitting position, and for
a second movement phase from the intermediate, tilted
sitting position to a fully reclined position during which
the angle between the seat and back-rest opens up, with
the legrest remaining in an clevated leg-supporting posi-
tion to establish a complete relaxation or fully reclined
position for the chair occupant.

Broadly, it is an object of the present invention to pro-
vide an improved reclining chair of the double movement
type. Specifically, it is within the contemplation of the
present invention to provide improved and simplified co-
ordinating mechanisms for establishing two distinct phases
of movement in a reclining chair.

Tn accordance with an illustrative embodiment demon-
strating objects and features of the present inventionm,
there is provided a reclining chair which comprises a
support, body-supporting means including a seat and
back-rest adapted to be mounted on the support for in-
clining and reclining movement respectively, and a con-
trol linkage operatively connected between the support
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and the body-supporting means and providing respective
first and second paths of movement for the body-support-
ing means during first and second movement phases. A
holding link cooperates with the conirol linkage during
either phase to maintain a substantially rigid relationship
between any two preselected links. In the phase in which
the rigid relationship of the two preselected links is not
desired, the bolding link is arranged to be inactive to al-
low movement to occur between the two preselected links
in a manner determined by the control linkage and the
desired chair movement.

In a typical construction according fo the invention,
the body-supporting means is guided during the first
movement phase by two links, with the holding link keep-
ing the seat and back-rest rigid with each other. With
such construction, it is possible to establish a high order
of control over chair balance, and, if necessary, to slightly
open up the included angle between the seat and back-rest
during the first movement phase in order to attain a more
comfortable intermediate, tilted sitting position for the
chair. For example, in a reclining chain designed specifi-
cally for use at a desk in an office, the included angle be-
tween the seat and back-test in the upright sitting position
preferably is arranged relatively close to a right angle
in order to provide the most comfortable attitude for the
chair occupant when seated at the desk. However, when
such chair is moved through the first movement phase to
the intermediate, tilted sitting position, such included
angle is not suited for optimum comfort; and for such
application, provision may be made in accordance with
the present invention to slightly cpen the included angle
between the seat and back-rest to afford optimum com-
fort in the intermediate, tilted sitting position.

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 several illustrative embodiments ac-
cording to the present invention, when taken in conjunc-
tion with the accompanying drawings, wherein:

FIG. 1 is a side elevational view, with parts broken
away and sectioned, showing a reclining chair of the
double movement type embodying features of the present
invention, with the chair shown in the upright sitting
position;

FIG. 2 is a side elevational view similar to FIG. 1,
but showing the reclining chair in an intermediate, tilted
sitting position, with the leg-rest moved to an elevated
leg-supporting position;

FIG. 3 is a side elevational view, similar to FIG. 1,
but showing the reclining chair in a fully reclined position
wherein the back-rest and seat have been angularly dis-
placed relative to each other to establish a complete re-
laxation position for the chair occupant, with the leg-rest
being disposed in an elevated leg-supporting position;

TIG. 4 is a side elevational view, with paris broken
away and sectioned, showing a reclining chair of the
double movement type embodying features of the present
invention, with the chair shown in the upright sitting
position;

FIG. 5 is a side elevational view similar to FIG. 4,
but showing the reclining chair in an intermediate, tilted
sitting position, with the legrest moved to an elevated
leg-supporting position;

FIG. 6 is a side elevational view, similar to FiG. 4,
but showing the reclining chair in a fully reclined posi-
tion wherein the back-rest and seat have been angularly
displaced relative to each other to establish a complete
relaxation position for the chair occupant, with the leg-
rest being disposed in an elevated leg-supporting position;

FIG. 7 is a side elevational view, with parfs broken
away and sectioned, showing a reclining chair of the




double movement type embodying features of the pres-
ent invention; with the chair shown in the upright sitting
position; . -

- FIG. 8 is a-side elevational view similar to FIG. 7,
but showing the .reclining chair in an intermediate, tilted
sitting position, with the leg-rest moved to an elevated
Ieg-supporting - position; and,’ ) -

- FIG. 9 is a side elevational view, similar to FIG. 7,
but showing the reclining chair in a fully reclined posi-
tion wherein the back-rest and seat have been angu-
larly displaced relative to each other to. establish a com-
_ plete relaxation position for the chair occupant, with the
leg-rest being disposed in an elevated leg-supporting
" position. . :

- - Referring now specifically to FIGS. i to 3 of the draw-

ings, there is shown a first embodiment of reclining chair

demonstrating features of ths present. invention, gener-
ally designated by the reference numeral %@, which in-
cludes a support-or frame 12 having opposite side walls
14 interconnected by suitable cross braces k6 and sup-
ported on depending legs 18.- . ’
- Body-supporting means. 29 including a back-rest-22
" and a seat 24 are mounied on the support 12 for reclining
" and inclining movement respectively for a first movement
- phase from an upright position iilustrated in FIG. 1 to
an intermediate, tilted sitting position illnstrated in FIG.
2 and for 4 second movement  phase- from the inter-
‘mediate, tilted sitting position illustrated  in FIG.. 2
through a series of reclining positions to a fully reclinsd
or complete relaxation positicn illustrated in FiG. 3.
- Disposed beneath the forward end of the seat 24 is a
leg-rest 26 which is mounted for movement from a stored
or.retracted position-shown in FIG. .1 to elevated leg-
supporting. positions shown in FIGS. 2 and 3. As will
be described, the leg-rest 26 is coordinated to-the back-
rest 22 and the seat 24 for movement into an elevated
leg-supporting -position ‘in response- to the first move-
ment phase of the chair, with the leg-rest remaining sub-
" stantially in the elevated leg-supporting positicn as. the
chair moves from the intermediate, tilted sitting position
of FIG. 2 to the fully reclined position of FIG. 3.
 In this illustrative embodiment, the seat 24 carties
a rearwardly’ directed rigid hanger arm 28 which is con-
nected to. the back-rest .22 at a seat pivot 35. Front
guiding means, generally designated by the reference -
meral 32, are operatively connected between the sapport
12 and the seat 24 which front guiding means are opera-
tive during the first ‘and second movement phases of the

chair. The front gniding means includes a first link 34"

extending rearwardly and downwardly from its upper end
to its lower end and having a pivotal mount 35 at its
upper end on the support 12.- Extending upwardly from
the lower end of the first link 34 is a second link 38
which has a pivotal connection 46 at ifs lower end to the
lower end of the first link 34 and a pivotal connection
-42 .at its upper end to ‘the seat 24, The links 34, 38

are arranged such that the intermediate pivotal conmec-

tion 49 and/or the lower end of the link 34 rests on -the
cross brace 16 serving as a stop. - The link 38 turns in
the clockwise direction -about the pivotal connection 48,
serving as a relatively stationary pivotal mount, dur-
ing -the first. movement phase, and the link 34 turns
in - the -counterclockwise direction -about’ the ‘stationary
pivotal mount 36 during the second movement phase.
Rear guiding means, generally designated by the refer-
- ence numeral 44, are operatively connected between the
back-rest.22 and the support 12 for guiding the rearward
portion of the _body-supporting means during the first
movement phase; with the rear guiding means remaining
-stationary relative to-the support 12 and providing a
back:rest pivot ‘during the second movement phase.. In
this illustrative embodiment, the rear guiding ‘means 44
includes a rear guiding link 46 which has a pivotal mount
48 at-its lower-end on the support 12 and a pivotal con-
nection 59 at its upper end to the back-rest 22 at a point
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to the rearward end: of the flexible

£
It will be appreciated
that the portion of the back-rest 22 intermediate the
seat pivot 39 and the pivotal connection 58. effzctively
provides a link-which is rigid. or integral with the back-
rest 22, ) L T

In accordance with the present invention, ‘provision
is made for precluding appreciable relative movement

between the back-rest 22 and the seat 24 during the first -
movement phase such that the intermediate; tilted sitting.

position of FIG. 2 is established wiih substantially no

change in the angular Telationship between the back-rest”

and seat, except for small adjustments in the included
angle therebetween as
and/or for- establishing a more comiortable attitude in
such intermediate, tilted. sitting position. . Specifically,
a holding link 52 is fiexibly mounted for pivotal move-
ment zbout a relatively fixed pivot during the first move-

ment phase and for inaétive displacement relative to the

support 12 during the second movement phase. In this
illustrative embodiment, ‘the flexible ‘mounting for the
holding link 52 includes a mounting link 54 which rests
against.the adjacent cross brace 16 during ths first move-
ment phase. The mounting link 54 is pivotally mounted
at its forward end on the front guiding means 32 at the
pivotal connection 4@ and remains stationary relative to
the support during the first movement phase. The hold-
Ing link 52 has a pivotal connection 5% at its lowsr end

and a pivotal connection 69 at its upper end to the seat
24 at a point rearwardly of the pivotal connection 42.
During the first’ movement phase, the body-supporting
means 26 is guided by two links, namely the front guiding
link 38 and the rear guiding -link 45, with the holding

“link positioned and pivotally connected to ‘the linkage in
such a way that it serves substantially the 'same function -

as a stop between the ‘seat ‘and back-rest to effectively
maintain a rigid relationship therebetween, ie., the pivot
point &0 is- guided by the holding link 52 to move
through,substantially the same path that it would travel if

the seat 24 and back—rest 22 were rigid, The flexibility -
pf Fhe described arrangement can be appreciated in that*
- individual guiding of the

seat and back-rest during the
first movement
ment in chair balance and/or the angolar relationship

between the back-rest 22 and the seat 24 during the first . -
the holding

movement phase by varying the length of
link and/or the location of ‘the pivota! connections. .

Provision is made for blocking relative movement be-
iween the link 38 of the iront guiding means 32 and the
eat 24 at the end of the first movement phase and for
also blocking turning movement of the rear guiding link

46 about its. pivotal mount 48, Specifically, the flexible
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mounting link 54 carries an upstanding stop 62 located
rearwardly of the pivotal connection 49 which stop abuts

the front guiding link 38 at the end of the first move-~
ment phase and for all intents and purposes, renders the

links 38, 54, 52 rigid with each other and with . the
seat 24 during the second movement phase. Further, a
stop 64 is located rearwardly of ‘the pivotal mount 48
of the rear guiding link 46 1o abtit the link 45 at' the
end of the first movement phase and to preclude further
clockwise  movement - of such rear guide link about its
pivotal mount 48, E

" The frst movement linkage includes as the movable

links thereof, ths front guiding link 38 the link formed

by the portion of the seat 24 and .the portion of the-

back-rest 22 intermediate the pivotal connection 42 and
the pivotal connection 59, and the rear guiding link 46,
with' a stationary - link being provided intermediate the
pivotal connection 49 -and the pivotal mount 48 and with
the holding link
the desired rigid relationship between the seat and back-
Test. i ;s the
able links thereof, the link 34 6f the front guiding means
32, the portion of the seat 24 intermediate the pivotal

may be required for balance B

mounting link 54

phase is possible which enables adjust- .

acting effectively as a stop. to maintain

The second movement linkage includes as the mov- "
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connection 48 and the seat pivot 38, and the portion of
the back-rest intermediate the seat pivot 3¢ and the piv-
otal connection 59, with a stationary link being provided
intermediate the pivotal mount 36 and the pivotal con-
nection 59.

In this illustrative embodiment, the leg-rest 26 is mount-
ed for movement from the retracied position of FIG. 1
to the elevated leg-supporting positions illustrated in
FIGS. 2 and 3 by a leg-rest mounting linkage includ-
ing a hanger arm 66 which has a rigid connection 68
adjacent jts lower end fo the leg-rest 26. The hanger
arm 66 is suspended from a carrier link 78 which rests
on a stop 72 and hLas a pivotal mount 74 adjacent its
rearward end on the support. The carrier link 78 is
connected to the hanger arm 66 by first and second con-
necting links 76, 78. Specifically, in the position shoewn
in FIG. 1 the connecting link 75 has a pivotal connsc-
tion 80 at its lower end on the forward end of the carrier
link 79 and a pivotal connection 82 at its upper end on
the hanger arm 82, while the connecting link 78 has a
pivotal connection 82 at its lower end to the carrier link
7@ at a point spaced from the pivotal connection 89
and a pivotal connection 86 at its upper end to the
hanger arm 66 at a point spaced from the pivotal con-
rection 82. The hanger arm 6% of the leg-rest mount-
ing linkage is coupled to the seat 24 of the body-sup-
porting means 28 by a double-arm actuating lever 88
which has a pivetal mount 28 intermediate its ends en
the support. The upwardly extending arm 88a of lever
88 is coupled to the seat 24 by a congmecting link 92
having a pivotal connection 84 at its forward end to the
arm $8¢ and a pivotal connection at iis rearward end
to the seat 24 coaxially of the pivoial connection. €9.
The arm 88b of the lever 88 is coupled to the hamger
arm 6§ by a connecting link 96 having a pivotal con-
nection 97 at its rearward end to the arm 885 and a piv-
otal connection 98 at its forward end to the hanger arm
§5. During the first movement phase, the carrier link
7@ remains stationary relative to the support such that
the pivotal connections 88, 84 of the links 76, 78 serve
as relatively stationary pivotal mounts for the leg-rest
mounting linkage, with the links 76, 78 turning in the
clockwise direction incident to turning movement of the
double-arm actuating lever 88. At the end of the first
movement phase, the leg-rest mounting linkage is blocked
by the link 76 coming into contact with the pivot 84
serving as a stop and thereby providing a substantially
rigid interconnection between the hanger arm 66 and the
carrier link 75. Thereafter the pivotal mount 74 of the
carrier link serves as a stationary pivotal mount about
which the leg-rest 26 swings during the second move-
ment phase, as may be appreciated by progressively in-
specting FIGS. 2 and 3. Thus, the leg-rest 25 moves
from the stored position illustrated in FIG. 1 during the
first movement phase to the first elevated leg-support-
ing position illustrated in FIG. 2; and then moves dur-
ing the second movement phase from the elevated leg-
supporting position illustrated in FIG. 2 to a further
elevated leg-supporting position illustrated in FIG. 3, the
carrier link 78 turning in the clockwise direction about
the pivotal mount 74.

For a better understanding of this iflustrative embodi-
ment of the present invention, reference will now be
made to a typical sequence of operations:

When the chair occupant is seated in the chair 19
and leans against the back-rest 22, the body-supporting
means 2§ is displaced rearwardly and tilted relative to
the support, with substantially no angular displacement
between the back-rest 22 and the seat 24. During such
first movement phase, the holding link 52 maintains the
desired relationship between the back-rest 22 and the seat
24 with no angular change therebetween, or a slight open-
ing of the angle therebetween as previously described.
Incident to such rearward movement of bedy-supporting
means 29, the requisite turning movement is imparted to
the double-arm lever 88 to move the leg-rest 26 to the
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elevated leg-supporting position. The end of the first
movement phase is established when the link 38 abuts
the stop 62 and when simuitaneously the rear guiding
link 44 abuts the stop 64. At such time, and as illus-
trated in FIG. 2, the links 38, 54 and 52 become sub- -
stantially unitary with the seat 24 and effectively the
seat and the linkage intermediate the pivotal connection
43 and the seat pivot 30 define a single movable link
ior the second movement phase. When the rear guid-
ing link 4% abuts the stop 64, the rear guiding link 46
becomes unitary with the support 12 for all intents and
purposes, and thereafter the pivotal connection 58 to the
back-rest 22 serves as a stationary pivet for the sec-
ond movement phase.

When the chair cccupant exerts continued pressure
with the chair in the intermediate, tilted sitting position
of FIG. 2, the back-rest 22 begins to turn about the rela-
tively fixed or stationary pivotal mount 58, with the
seat 24 being guided by the second movement link 34
which turns in the counterclockwise direction about the
pivetal mount 36. As may be appreciated by progres-
sively inspecting FiGS. 2 and 3, the action of the front
guiding means 32 is to guide the scat 24 generally up-
wardly while the-back-rest 22 is turning about the pivotal
connection 58 such that the included angle between the
back-rest and seat opens up te establish the fully re-
ciined position of FIG. 3. The second movement phase
continues until such time as the second movement link-
age is blocked, for example, by contact with a further
stationary stop or by the movement of the second move-
ment iink 34 intc substantial alignment with the link

efined between the pivotal connection 48 and the seat

i 3 During such second miovement, a relatively

1 thrust is imparted to the leg-rest linkage which is
effective to turn the carrier link 78 from its position rest-
ing againsi the stop 72 through a slight upward arc to
a further elevated position for the leg-rest 26.
the chair occupant desires to restore the chair
to the upright sitting position illustrated in FIG. 1, the
occupant leans forward such that the back-rest, seat and
leg-rest move through the reverse sequence with the
chair firsi moving into the intermediate, tilted sitting
position of FIG. 2 and then returning to the upright sit-
ting position illustrated in FIG. 1.

It will be appreciated that the holding link 52 and its

exible mounting functions during the first movement
phase to provide a substantially rigid relationship between
two movable members of the coatrol linkage (i.e. the
link portions provided by the seat and back-rest); and
during the second movement phase the holding link is
functionally inactive, that is, if does not serve to guide
the body-sapporting means in its movement so as to
maintain the aforementioned rigid relationship between
the two movable members of the conirol linkage but
allows them to move in a manner determined by the
guiding action of the control linkage in the second move-
ment phase. By appropriate design of the control link-
age, a high order of flexibility is afforded in the con-
trol of the body-supporting means with the use of such
holding links, as compared for example to chairs of the
type wherein the rigid relationship for the seat and back-
rest of the body-supporting means is established during-
the first movement phase by the provision of a stop.

Referring now specifically to FIGS. 4 to 6 of the draw-
ings, there is shown a second embodiment of reclining
chair demonstrating features of the present invention,
generally designated by the reference numeral 11§, which
includes a support or frame 112 having opposite side
walls 114 interconnected by suitable cross braces 136 and
supported on depending legs 118.

Body-supporting means 129 including a back-rest 122
and a seat 124 are mounted on the support 112 for re-
clining and inclining movement respectively for a first
movement phase from an upright sitting position illus-
trated in FIG. 4 to an intermediate, tilted sitting position
illustrated in FIG. 5 and for a second movement phase
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- from the intermediate, tilted sitting position illustrated in
FIG. 5 through a series of reclining positions to a mlly
reclined - or comple.e relaxation posmon illustrated in
F‘IG 6.

Disposed beneath the forward end of the seat 124 is
a leg-rest 126 which is mounted for movement from a
stored or retracted position shown in FIG. 4 to elevated
Teg-supporting positions.shown in FIGS. 5 and 6. As
will be described, the leg-rest 126 is coordinated to the
back-rest-122 and the seat 124 for movement intc an ele-
‘vated leg-supporting position in response to the first move-
ment phase:of the chair, with the leg-rest remaining
substantially in the elevated leg-supporting position as
the chair moves from the intermediate, tilted sitting posi-
tion of FIG. 5 to the fully reclined position of FIG. 6.

In this illustrative embodiment, the seat 124 carries .a
rearwardly directed rigid hanger arm 128 which is con-
nected to the back-rest 122 at a seat pivet 138. Front
guiding means, generally designated by the reference nu-
meral ‘132, are operatively connected between the. sup-
port 112 and the seat 124 which front guiding means are
operative during the first and second movement phases
of the chair. The front guiding means includes a first
link 134 extending rearwardly and downwardly from iis

upper end to its lower end and having a pivotal mount

136 at its upper end on the support 122, Extending up-
wardly from the lower end of the first link 134 is a sec-
ond link 138 which has a pivotal conaection 348 at its
. lower end to the lower énd of the first link i34 and a
* pivotal connection 342 at its upper end to the seat 124.
The links 134, 133 -are arranged such that the :inter-
medite pivotal connection 148- and/or the lower end of
the link 134 rests on the cross brace 11§ serving as a
stop. The link 138 turas in the clockwise direction about
the pivotal connection 148 serving as a relatively sia-
tionary pivotal mount during the first movement phase,
and the link 134 turns in the counterclockwise direction
about the stationary pivotal mount. 136. dmlng the sec-

- . ond movement phase.

Rear guiding means,
ence numerals 144, are operatively connected between
the back-rest 122 and the support 112 for guiding the
rearward portion of the body-supposting means during
the first movement phase, with the rear guiding means
" providing a back-rest pivot during the second movemsnt
‘phase. . In ‘this illustrative embodiment, the rear guiding
means 144 includes a rear guiding link 146 which has
a relatively fixed pivotal mount 148 at its lower end on

a.flexible mounting link 154 and a pivotal connsction

158 at its upper end to the back-rest 122 at a point spaced
“from the seat pivot 138. It'will be appreciated that the

generally designated by the refer- 4
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_portion of the back-rest 122 intermediate the seat pivot -

~-13% and the pivotal connection 150 cffectively provides
a link rigid or integral with the back-rest 122.

Provision -is made for precluding appreciable relative
movement-between the back-rest 122 and.the seat 124
during the first movement phase such that the interme-
diate, tilted sitting position of FIG. 5is established with
substantially no change in the angular relationship be-
tween the back-rest and seat, except for some small ad-
justments in the included angle therebetween as may be
required for balance and/or for establishing a more com-
fortable attitude in such intermediate, tilted sitting posi-

tion. Specifically, a holding link 52 is mounted on_the"

mounting link 154 for pivotal movement about a rela-
tively fixed pivot during the first movement phase and
for inactive displacement relative to thz support during
the second movement phase.. In the upright sitting posi-
tion and during the first-movement phase, the mounting
" link 154 rests against a stop 155 and is pivotally mount-
ed at its rearward end on the support at a pivotal mount
157 for movement relative to the support during the
second -movement phase. The holding link 152 has a
pivotal connection 156 at its lower end to the forward
" end of the flexible mounting link 154 and a pivotal con-
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“the guiding link

8.

kh,ectidn 160 at “its‘ uﬁ)er end to the Back-;rés'tlizz ata.

peoint forwardly of:the pivotal connection 159.- Effec-
tively, during the first. movement phase the body-sup-
porting means 12§ is guided by two links, namely. the

- front- guiding link 138 and the rear guiding link'148.

The front and rear guide links determine the movement
of seat and back-rest, and the holding link maintains the
rigid relationship between seat and back-rest during this
movement. - The flexibility of the described arrangement
will be appreciated in that individual guiding of the seat
and back-rest during the first movement phase is poss
sible which enables adjustment in chair balance and/or

the angular relationship between the back-rest 122 andk

the seat. 124 during the first movement phase. .
Provision is made for blocking relative movement be-
tween the link ‘128 of the front guiding means 132 and

the seat 124 at the end 'of the first movement phase..
Specifically, the seat- 124 carries a depending stop 162 :

forwardly of the pivotal connection 142 which stop abuis
the front guiding link 138 at the end of the first move-
ment phasé-and renders the link 138 rigid with the seat
during the second movement phase.
made for blocking the rear guide link 146 by means of
the stop 247.

In this illustrative em‘*odlmunt the legrest 126°is
mounted .for movement from the retracted position of
FIG. 4 to the elevated leg-supporting positions of FIGS.
5 and. 6 by a leg-rest mounting linkage which includes a
hanger arm 166 which has a'pivotal connection 168 at its
lower end to the leg-rest 126 and a pivotal mount 170 at
its upper end on the support 112. - The hanger arm 166
and the leg-rest 126 are coupled via a chain of links to the
body-supporting means 128, which chain of

connecting link 178, a double-arm actuating lever 189,
and a still further connecting link 182. Specifically, the
deuble-arm lever 189 has a pivotal mount 184 intermedi-
ate its ends on the support, with one arm thereof having
a pivotal connection 286 to the adjacent end of the con-
necting link I32. ' The other end of the connecting link
182 is pivotally connected to the back-rest 122 coaxially of
the pivotal connection 168. The other arm of the double-

arm level 189 has a pivotal connection 188 to the rear- -
werd end of the connecting link 178, with the forward end:

of the link 178 having a pivotal connection 199 to the
guiding link 176 intermediate the ends thereof. The guid-
ing link 176 has a pivotal mount 192 at its lower end on
the support; with the upper end thereof having a pivotal
connection 194 to'the rearward end of the connecting
link 372. The connecting link 172 has a pivotal connec-

tion 196 adjacent its forward end to the hanger arm 166:

at a point spced above the pivotal connection 168. Final-
ly, the connsc
at its rearward end to.the connecting link 172 intermediate

the ends thereof, and a pivotal connection 198 at-its for-
ward end to the leg-rest at a point spaced above the pivotal .
connection $68. During the first and second movement -

phases, and in'response to reclining movement of the-back-
rest 128, a turning movement is imparted to. the double-
arm lever £80 which, via the-connecting link 178 turns
176 in the counterclockwise  direction
about its pivotal mount 192 to impart an upward: and
forward thrust via the connecting links 172, 174 to the
arm 166 and leg-rest 126,
successive elevated leg-sux,portm positions, as shown in
FIGS. 5 and 6.

For a better understandmv of thls iltustrative - embodi-- . -
ment of the present invention, reference will now be made -

to a typical sequence of operation:

When the chair occupant is seated in the chair 118 and
leans against the back-rest 122 of the body-supporting
means 128, the body-supporting means is displaced rear-
wardly and tilted relative to the support, with substantially

no angular displacement between the back-rest 122 and
During such first movement. phase, the -

the seat 124,

Provision is also

{inks includes
connecting links 172, 174, a guiding link 176, a further .

ting link 174 has a2 ‘pivotal connection 197"

;' such that the leg-rest moves to. -

S
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holding link 152 maintains the desired relationship be-
tween the back-rest 122 and the seat 124, with no angular
change therebetween or a slight opening of the angle
therebetween. Incident o such rearward movement of
body-supporting means 128, the requisite turning move-
ment is imparted to the double-arm level 189 to move the
leg-rest 126 to the elevated leg-supporiing position. The
end of the first movement phase is established when the
link 138 abuts the stop 162. At such time, and as illus-
trated in FIG. 5, the link 138 becomes substantially uni-
tary with the seat 124 and effectively they define a single
movable link for the second movement phase intermediate
the pivotal connection 148 and the seat pivot 139, Simul-
taneously, the pivotal conmection 159 moves into coaxial
relation with the pivotal mount 157 of the mounting link
154 and the rear guiding link 146 abuts the stop 147.
Thereafter the pivotal conneciion 150 to the back-rest 122
serves as a relatively stationary pivot for the second move-
ment phase.

When the chair cccupant exerts continued pressure,
with the chair in the intermediate, tilted sitting position
of FIG. 6, the back-rest 122 begins to turn about the rela-
tively fixed or stationary pivotal mount or axis at 159,
with the seat 124 being guided by the link 334 which turns
in the counterclockwise direction about the pivotal mount
136. As may be appreciated by progressively inspecting
FIGS. 5 and 6, the action of the front guiding means 132
is to guide the seat 124 generally upwardly while the back-
rest 122 is turning about the pivotal connection 159 such
that the included angle between the back-rest and seai
opens up to establish the fully reclined positicn of FIG. 6.

Referring now specifically to FIGS. 7 to S of the draw-
ings, there is shown a third embodiment of reclining chair
demonstrating features of the present invention, generally
designated by the reference numeral 218, which includes
a support or frame 212 having opposite side walls 214 in-
terconnecied by suitable cross braces 2i6 and supported
on depending legs 218.

Body-supporting means 228 including a back-rest 222
and a seat 224 are mounted on the support 212 for re-
clining and inclining movement respectively for a first
movement phase from an upright sitting position illus-
trated in FIG. 7 io an intermediate, tilted sitting position
illustrated in FIG. 8 and for a second movement phase
from the intermediate, tilted sitting position illustrated in
FIG. 8 through a series of reclining positions to a fully re-
ciined or complete relaxation position illustrated in
FIG. 9.

Disposed beneath the forward end of the seat 224is a
leg-rest 226 which is mounted for movement from a stored
or retracted position shown in FIG. 7 to elevated leg-sup-
porting position shown in FIGS. 8 and 9. As will be de-
scribed, the leg-rest 226 is coordinated to the back-rest
222 and the seat 224 for movement into an elevated leg-
supporting position in response to the first movement phase
of the chair, with the leg-rest 226 remaining substantially
in the elevated leg-supporting position as the chair moves
from the intermediate, tilted sitting position of FIG. 8
to the fully reclined position of FIG. 9. The seai 234
carries a rearwardly directed rigid hanger arm 228 which
is connected to the back-rest 222 at a seat pivot 230.
Front guiding means, generally designated by the refer-
ence numeral 232, are operatively connected between the
support 212 and the seat 224 which front guiding means
are operative during the first and second movement
phases of the chair. In this illustrative embodiment, the
front guiding means includes a first link 234 extending
substantially horizontally and having a pivotal mount 23%
at its rearward end on the support 212. Extending up-
wardly from the front end of the first link 234 is a second
link 238 which has a pivotal connection 24§ at its lower
end to the front end of the first link 234 and the pivetal
connection 242 at its upper end to the seat 224. The link
234 is arranged to rest on the cross brace 216 serving as
a stop during the first movement phase. The link 238
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turns in the clockwise direction about the pivotal connec-
tion 249 serving as a relatively stationary pivotal mount
during the first movement phase, and the link 234 turns
in the clockwise direction about the stationary pivotal
mount 236 during the second movement phase.

Rear guiding means, generally designated by the refer-
ence numeral 244, are operatively connected between the
back-rest 222 and the support 212 for guiding the rear-
ward portion of the body-supporting means during the
first movement phase, with the rear guiding means re-
maining staticnary relative to the support and providing
a backrest pivot during the second movement phase.
In this illustrative embodiment, the rear guiding means
244 includes a rear guiding link 246 which as a pivotal
mount 248 at its iower end on the support 212 and a
pivotal connection 259 at its upper end to the back-rest
722 at a point spaced from the seat pivot 238.

In accordance with this embodiment of the present in-
vention, provision is made for preciuding appreciable rel-
ative movement between the back-rest 222 and the seat
224 during the first movement phase such that the inter-
mediate, tilted sitting position of FIG. 8 is established
with substantially no change in the angular relationship
between the back-rest and seat, and for precluding appre-
cigble relative movement between the rear guide means
and the support during the second movement phase.
Specifically, there is provided a first holding link 252
which is mounted for pivotal movement about a relatively
fixed pivot during the first phase and for inactive displace-
ment relative to the support during the second movement
phase. The flexible mounting arrangement for the first
holding link 252 in this illustrative embodiment includes
a mounting link 254 which rests against the adjacent cross
brace 216 during the first movement phase and is mov-
ably mounted at its forward end on the front guiding
means 232 and at its rearward and on a second holding
link 253. Specifically, the adjacent ends of the first
and sscond holding links 252, 253 have a common piv-
otal connection 256 to the rearward end of the mounting
link 254, with the forward end thereof having a pivotal
connection to the adjacent ends of the links 234, 238 at
the pivotal connection 248. The first holding link 252
has a pivotal connection 268 at its upper end to the seat
224, while the second holding link has a pivotal mount
261 at its lower end on the support. Effectively during
the first movement phase the movement of the body-sup-
porting means is determined by two links, namely the
front guiding link 238, and the rear guiding link 246, with
the mounting link 234 remaining stationary and resting
against the cross brace 216 and with the holding link
252 maintaining a substantially rigid relationship between
the seat 224 and the back-rest 222.

Provision is made for blocking relative movement be-
tween the link 238 of the front guiding means 232 and
fhe seat 224 at the end of the first movement phase.
Specifically, the flexible mounting link 254 carries an up-
standing stop 262 rearwardly of the pivotal connection
240 which stop abuts the front guiding link 233 at the
end of the first movement phase and renders the links
238, 254, 252 rigid with each other and with the seat 224
during the second movement phase.

During the second movement phase, the second hold-
ing link 253 is effective to hold the rear guiding link 246
substantially rigid with the support. The second holding
link 253 functionally replaces the stop 64 shown in the
first embodiment, and during the second movement
phase, substantially precludes turning movement of the
rear guiding link 246 about its pivotal mount 248, such
that the pivotal connection 258 thereof to the back-rest
222 effectively serves as a back-rest pivot during the sec-
ond movement phase. Although the second holding link
253 may be considered to be part of the second move-
ment linkage wherein the mounting link 254, the seat and
the blocked links therebetween comprise one movable
link and wherein the second movement link 234 and the
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second holding Iink 253 comprise two further movable
links of the second movement linkage, it will be appre-
ciated that substantially the same guiding action during
the second movement phase may be realized with the
elimination of the link 253 and the provision of a stop. to
abut the rear guiding link 246 at the end of the first
movement phase.

" The first movement guiding linkage includes as the

movable links thereof, the front guiding iink 238, the por-
tion of the seat 224 and the portion of the back-rest 222
intermediate the pivotal connection 242 and the pivotal
connection. 258, and the rear guiding link 246, with a
- relatively stationary link being provided intermediate the

pivotal connection 249. and the pivotal mount 248 and-

with the first holding link 252.maintaining the substan-
tially rigid relationship between the seat and -back-rest.
"The second ‘movement guiding linkage includes the link
234 of the front guiding means 232, the portion of the
seat 224 intermediate the pivotal connection 249 and the
seat pivot 239 and the portion of the back-rest intermedi-
ate the seat pivot 239 and the pivotal connection 258 as
the movable links thereof, with a stationary link being
- provided intermediate the pivotal mount 23 and the piv-
ctal connection 259 and with the second holding link 253
keeping the rear guide link 246 effectively rigid with the
‘support. ) )
In this illustrative embodiment, the legrest. 226 is
mounted for movement from the retracted position of
" FIG. 7 to the elevated leg-supporting positions illustrated
in FIGS. 8 and 9 by a leg-rest mounting linkage which in-
cludes a hanger arm 266 which has a pivotal connection
268 adjaceni its lower end to the legrest 226. The

hanger arm 266 is suspended from a carrier link 270

which rests on a stop 272 and has a pivotal mount 274
adjacent ‘its rearward end on-the support. The carrier
link 279 is connected to the hanger arm 268 by first and
second connecting links 276, 278.- . Specifically, in the po-
sition shown in FIG. 7 the connecting link 276 has a piv-
otal connection 288 adjacent its lower end on the for-
ward end of the carrier link 270 and a pivotal connection
282 to the upper end of the hanger arm 2866, while the
connecting link 278 has a pivotal connection 284 at its
lowser end to the carrier link 278 at a point spaced from
the pivotal connection 288 and a pivotal connection 286
at its upper end to the hanger arm 2566 at a point spaced
from the pivotal connection 282. The hanger arm 266
of the leg-rest mounting linkage is coupled to the seat 224
of the body-supporting means by a double-arm actuating
lever 283 which has a pivotal mount 289 intermediate its
ends on the support, with the upwardly extending arm
thereof being coupled to the seat by a connecting link 292
having a pivotal connection 294 at its forward end to the
arm and a pivotal connection at its réarward end to the
seat 224 coaxially of the pivotdl connection 269. The
other arm of the double-arm lever 288 is coupled to the
hanger arm 266 by a connecting link 286 having a pivotal-
connection: 297 at its rearward end to the arm and 2 piv-
otal connection 298 at ifs forward end to the hanger arm
266. During -the first movement phase the carrier link.
270 remains stationary relative to the support such. that
the pivotal connections 286, 284 of the links 276, 278
serve as-relatively stationary pivotal mounts for the leg-
rest mounting linkage, with the links 276, 278 turning in
the clockwise direction incident to turning movement of
the double-arm actuating lever 288. At the end of the
first movement phase, the leg-rest mounting linkage is
blocked by the link 276 coming into contact with the piv-
ot 284 serving as a stop-and thereby providing a sub-
stantially rigid interconnection between the -hanger arm
266 and the carrier link 270, with the pivotal mount 274
of the carrier link serving as-a stationary pivotal mount
about which the leg-rest 226 swings during the second
movement.phase, as may be appreciated by progressively
inspecting FIGS. 8 and 9. .
Since the operation of this embodiment is substantially

10

identical to that illustrated in FIGS. 1 to 3 except for the
function -of the second helding link. 253 as previously
described, a résumé of a iypical sequence:of operations
is dispensed with in the interests of brevity. :

- From the foregoing it will be appreciated that there is
provided in accordance with ‘the present -invention, a
control linkage for reclining chairs of the multiple move-
ment type wherein one or more holding links are effective

to maintain the requisite relationships between the seat

and back-rest of the -body-supporting means during one

or the other of the movement phases, which holding links, -
in a sense, functionally replace physical stops. :
consideration it might appear that the use of one or more -

At first

_stops would be simpler, but it has been found that the
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provisicn of such stops in the actual production of hard-
ware for such reclining chairs, which stops are accurately

disposed and of sufficient ‘strength, is neither cheap nor -
X 2=1

relatively easy to accomplish.

Furtiher, the use of such holding links affords a certain
amount of flexibility in the control linkage, wherein, as
previously pointed out; it may be advisable to make small
adjustments in the angular relationship between the back-

rest and seat during the first movement phase to more: .

optimally posiiion ‘the seat and back-rest in - relation
to each other at the beginning and end of such first move-

ment phase and/or for thHe puirposes of controiling chair-

bzlance. Such holding link, having served its intended
function in one movement phase, becomes inactive dur-
ing the other movement phase.

A latitude of modification, change and sobstitution is
tended in the foregoing disclosure and in some instances

- some. features of the invention will be employed without
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a corresponding use of other features. Accordingly it
is appropriate that the appended claims be consirued
broadly and in a manner consistent with the spirit and
scope of the invention herein. :

What I claim is: B

1. A reclining chair comprising a support, body-sup-
porting meéans including a seat and back-rest adapted to
be mounted on said support. for inclining .and reclining
movement respectively, a control linkage operatively con-

nected between said support and said body-supporting .

means and providing respective first and second paths of
movement for said body-supporting means during first and

second movement phases, a holding link, means opera-

tively” connected to and flexibly - mounting said holding
link on one of said control linkage and said support for
turning movement during said first movement: phase,

means operatively connecting said holding link to said -

body-supporting means; said holding link cooperating with

said conirol linkage during said first movement phase’
to maintain a substantially rigid relationship. between said-

seat and back-rest, said holding link being inactive to
maintain said rigid relationship between said seat and
back-rest during said second movement phase.

2. A reclining chair comprising a support, a body-
supporting means including a seat and back-rest adapted
to be mounted on said support for inclining and reclin-

_ ing movement respectively, a control linkage operatively

60

65

75

connected between said support and said body-supporting
means and providing respective first and second paths of

movement for said body-supporting means during first -

and second movement phases, a holding link, means opera-

tively comnected to and flexibly mounting said holding °
link on a link of said control linkage for turning move- - -
ment during said first movement phase, means operatively :
connecting said holding link to said seat of said body-..
supporting means, said holding link cooperating with said
control linkage during said first movement phase to main--

tain a substantially rigid: relationship between said seat
and back-rest, said holding link being inactive to main-
tain said rigid relationship between said seat and back-
rest during said second movement phase. L

3. A reclining chair comprising a support,. a body-
supporting means including a seat and back-rest adapted

.
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to be mounted on said support for inclining and reclining
movement respectively, a control linkage operatively con-~
pected between said support and said body-supporting
means and providing respective first and second paths of
movement for said body-supporting means during first
and second movement phases, a holding link, means flex-
ibly mounting said holding link on said support for turn-
ing movement during said first movement phase, means
operatively connecting said holding link to said back-
rest of said body-supporting means, said holding link co-
operating with said control linkage during said first move-
ment phase to maintain a substantially rigid relationship
between said seat and back-rest, said holding link being
inactive to maintain said rigid relationship between said
seat and back-rest during said second movement phase.

4. A reclining chair comprising a support, a body-
supporting means including a seat and back-rest adapted
o be mounted on said support for inclining and reclining
movement respectively, a control linkage operatively con-
nected between said support and said boedy-supporting
means and providing respactive first and second paths of
movement for said body-supporting means during first and
second movement phases, first and second holding 1inks,
means fexibly mounting said first bolding link on a link
of said control linkage for turning movement during said

rst movement phase, means flexibly mounting said sec-
ond holding link on said support for turning movement
during said second movement phase, means coupling said
second holding link to a link of said coatrol linkage,
means operatively connecting said first holding Iink to
said body-supporting means, said first holding link co-
operating with said control linkage during said first move-
ment phase to maintain a substantially rigid relationship

otween said seat and back-rest, said holding link being
inactive to maintain said rigid relationship between said
seat and back-rest during said second movement phase.

5. A reclining chair of the multiple movement type
comprising a support, body-supporiing means including a
seat and backrest adapted to be mounted for inclining
and reclining movements respectively, a first movement

linkage operatively connected to said body-supporting .

nsans for guiding said body-supporting means during a
first movement phase, a second movement linkage opera-
tively connected to said body-supporting means for guid-
ing said body-supporting means during a second move-
ment phase, a holding link, means flexibly mounting said
holding link on said second movement linkage for pivotal
movement during said first movement phase and for dis-
placement relative to said support during said second
movement phase, and means operatively connecting said
holding link to said body-supporting means, said helding
link pivoting during said first movement phase and co-
operating with said first movement linkage for maintain-
ing a substantiaily rigid relationship between said seat
and back-rest during said first movement phase, said hold-
ing link being inactive to maintain said rigid relationship
between said seat and back-rest during said second move-
ant phase.

6. A reclining chair comprising a support, body-sup-
porting means including a seat and a back-rest having a
pivotal connection therebetween and adapted to be mount-
ed for inclining and reclining movement respectively dur-
ing first and second movement phases, a mounting link,
means including a second movement link movably mount-

- ing said mounting link on said support, a holding link,

means pivotally mounting said holding link on said mount-
ing link, means pivotally connecting said holding link to
one of said seat and back-rest, front guiding means piv-
otally mounted on said second movement link and piv-
otally connected to said seat, rear guiding means pivotally
mounted on said support and pivotally connected to said
back-rest, said front and rear guiding means and said
holding link moving during said first movement phase and
maintaining a substantial rigid relationship between said
seat and back-rest with said second movement link and
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said mounting link remaining stationary, said holding link
being inactive to maintain said rigid relationship between
said seat and back-rest during said second - movement
phase, said second movement link and said mounting link
moving relative to said support and said back-rest turning
about its pivotal connection to said rear guiding means
during said second movement phase to progressively in-
crease the angular relationship between said seat and
back-rest.

7. A reclining chair of the multiple movement type com-
prising a support, body-supporting means including a seat
and back-rest adapted for tilting movement with respect
to said support, a conirol linkage having said support.
as the stationary link thereof and movable links including
said seat and back-rest, said control linkage being opera-
tive to guide said body-supporting means through a first
movement phase from an upright sitting position to an
intermediate, tilted sitting position and through a second
movement phase from said tilted sitting position to a
fully reclined position, a holding link, said holding link
being operatively conmected to two links in said control
linkage to hold any two preselected links in said control
linkage in a substantially rigid relationship during one of
said first and second phases, said holding link being in-
active for holding said preselected links in said rigid
relationship to allow movement to occur between said two
preselected links in a manner determined by said control
linkage during the other of said first and second phases.

8. A reclining chair of the multiple movement type
comprising a support, body-supporiing means including a
seat and back-rest adapted for tilting movement with re-
spect to said support, a control linkage having said sup-
port as the stationary link thereof and movable links
including said seat and back-rest, said control linkage
being operative to guide said body-supporting means
through a first movement phase from an upright sitting
position to an intermediate, tilted sitting position and
through a second movement phase from said tilted sitting
position to a fully reclined position, a holding link, means
operatively connecting said holding link to two links in
said control linkage to hold said seat and said back-rest
in substantially rigid relationship during said first phase,
said holding link being inactive for holding said seat and
said back-rest in said rigid relationship to allow said
control linkage to gnide said seat and back-rest to open
up the angle therebetween to establish said fully reclined
position during said second phase.

9. A reclining chair comprising a support, a body-
supporting means including a seat and a back-rest having
a pivoial connection therebetween, a second movement
link, means pivotally mounting said second movement
link on said support, 2 mounting link, means pivotally
and movably mounting said mounting link on said sec-
ond movement link, a holding link, means pivotally
mounting said holding link on said mounting link, means
pivotally connecting said holding link to said body-sup-
porting means, front guiding means pivotally mounted
on said mouniing link and pivotally connected to said
seat, and rear guiding means pivotally mounted on said
support and pivotally connected to said back-rest, said
front and rear guiding means and said holding link mov-
ing during a first movement phase and maintaining a
substantial rigid reiationship between said seat and back-
rest with said second movement link and said mounting
link remaining stationary, said holding link being inactive
during said second movement phase, said second move-
ment link and.said mounting link moving relative to said
support and said back-rest turning about its pivotal con-
niection to said rear guiding means during a second mave-
ment phase to progressively increase the angular relation-
ship between said seat and back-rest.

10. A reclining chair comprising a support, body-sup-
porting means including a seat and a back-rest having a
pivotal connection therebetween, a second movement link,
means pivoially mounting said second movement link on




3,157,431

_ i5
said support, a mounting link, means pivotally and mov-
ably mounting said mounting link on said second move-
ment-link, a holding link, means pivotally mounting said
Lolding link on s3id mounting link, means pivotally con-
necting said holding link to said body-supporting means,
front guiding means pivotally mounted on said mounting

8

link and pivotally connected to said seat, rear gniding -

.means pivotally mounted on said support and pivetally
connected to said back-rest, said front and rear guiding
means and- said holding link moving during a first move-
ment phase and maintaiting a sibstantial rigid relation-
ship between said seat and backresi with said second
movement link and said mounting link remaining sta-
tionary, said holding link being inactive during said sec-
ond movement phase, said second movement Link and
said mounting link moving relative to said support and
said back-rest turning abont its pivotal connection to said
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rear. guiding means during a second movement phase to
progressively increase’ the angular relationship between
said seat and back-rest, a legrest; a leg-rest linkage
mounting said leg-rest for movement to an elevated leg-

supporting position during said. first movement phase;

and means coupling said leg-rest linkage to said seat
of said ‘body-supporting means. s
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