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The present invention relates to furniture and, more
particularly, to an improved reclining mechanism for articles of
furniture such as chairs, sofas and loveseats.

Conventionally, recliner type seating units (i.e.
chairs, sofas, loveseats and the like), generally require a
predetermined distance between an adjacent wall surface and the
seat back to avoid contact therebetween during reclined
operation. In addition, loose seat cushions are not generally
used in most recliner type seating units due to the height
requirements associated with operably supporting the mechanical
recliner mechanism under the seat.

Reclining mechanisms typically generate a relatively
large amount of frictional drag which must be overcome for smooth
movement between an "upright" and a %“tilted" position. In
particular, lighter weight seat occupants must normally exert a
deliberate leveraged thrust or force, in addition to pulling the
actuator lever, for completely extending the leg rest and moving
the seat section to its “tilted" position. Moreover, it is often
difficult for the seat occupant to return to the upright position
from the "tilted" or a fully "reclined" position due to the

height and the upward angular tilt of the seat relative to the

‘reclined seat back. As such, the occupant must exert a

relatively large and deliberate leveraged force to return the
reclined seat section to the full upright position. Ancther
drawback associated with recliners is that the leg rest assembly

cannot be retracted to its stowed position from an extended
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chairs, sofas, |loveseats and the like), generally require a predeterm ned
di stance between an adjacent wall surface and the seat back to avoid
contact therebetween during reclined operation. In addition, |oose seat
cushi gnevatednposjtiomhintilueftdn thetseat| oceupanpehasaicompletiely due to

the height requirenents associated with operably supporting the nechani cal
recl i geturpeflathenseate secitdoncto. its fully upsdighti mesitiomi sns typically
generate a relatively large anount of frictional drag which nust be
oyercome for snd&t 48 known, virtually all traditional recliner type
/ seating units require the seat occupant to either forcibly urge
is a portion of the seating section forwardly (i.e. by pulling on
| an arm portion of the chair), or manually move some type of
actuating lever to initiate movement of the leg rest assembly
from a retracted position toward an extended and elevated
position. While most recliner type seating units have proven to
10 be generally successful, it nevertheless would be desirable to
permit ‘the seat occupant to deliberately initiate movement of the
let rest assembly toward its extended position with virtually no
physical effort. Such a leg rest release arrangement would be
particularly advantageocus for elderly or handicapped persons who
15 typically have difficulty, because of lack of strength, in using
conventional release means (i.e. movement of levers or gripping
an arm portion of a recliner chair) to initiate the extending
action of a leg rest assembly and/or tilting action of the seat
assenmbly.
20 An example of one type of leg rest release arrangement
commonly utilized in the furniture industry includes an actuator
button that is typically connected to a linkage assenmbly.
Actuation of the button acts to move the linkage assembly for
causing the leg rest assembly to protract and/or move the seat
25 assembly to a tilted position. While several actuator button

release systems currently exist, there remains a need for

continued development of alternative release systems that are
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novgnent between an "upright” and a "tilted" position. In particular,
lighter wei-ght seat occupants nust normally exert a deliberate |everaged
thrust or force, in addition to pulling the actuator |ever, for conpletely

o ?P?r'sﬂgt%&?a%eéémsi% f@%@# S BBrRRRheRIS, Srbopttnld Uit .,
e ¢ S78guTal, B Wa¥, o BerdRe 12T (71t Tof the seat relative to the
reclined seat b%ﬁ"&diti%’ixa&‘i?} rdd G5 NFdbe "dSie§ X 2bta frame boara
that are moveable between the "stored" retracted position and a
5 fully "extended® position. Typically, the elevation of the leg
rest frame board, when fully extended, is not adjustable.
Furthermore, when the leg rest board is biasingly urged via
spring-assist mechanisms toward its fully extended position,
there generally is no means for decreasing the amount of biasing

force that must be exerted by the seat occupant to overcome the

s

spring-assist mechanism in order to initiate the return of the

leg rest board to its retracted or "stowed" position.

SUMMARY OF THE INVENTJION
In accordance with the principles of the present
15 invention, an improved reclining type article of furniture is
disclosed which is designed to overcome various disadvantages
associated with prior art recliners.

Accordingly, it is a basic purpose of the present
invention to provide a recliner mechanism which permits the
20 chair, sofa or loveseat to be placed directly against an adjacent
wall surface without the necessity of providing a space
therebetween. As such, the present invention is a *"zero wall
proximity" recliner mechanism which is fully reclinable within
the confines of its stationary framf. assembly.

25 It is an additional cbject of the preéent invention tb
provide a compact three-way recliner which permits use of:;loose

cushions therewith. The Ythree-way" recliner provides operative
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tively large and deliberate | everaged force to return the reclined
section to the full upri ght position. Another drawback associ ated
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relative to the seat frame and for extending and retracting the

leg rest assembly.

It is another object of the present invention to reduce
the input force exerted by the operator for smoother operation
of the reclining mechanism. As a related object, the improved
recliner mechanism has incorporated various linkage and drive
components designed for substantially reducing frictional losses
in an effort to promote easier actuation. Furthermore, the
retracting movement of the leg rest assembly is utilized to
assist in completely returning the seat unit to the *upright*
position.

It is also a purpose of this invention to provide a
reclining seat unit wherein the weight of the person occupying
the seat unit is utilized as means to assist in moving a seat
assembly from the "upright" position to the "tilted" and/or
*reclined" positions and, while concurrently acting to assist in
moving the leg rest assembly from a stored position to an
elevated and operative position.

Another purpose of the invention is to provide a short-
stroke drive assembly having an actuator lever, concealed in the
upholstery, which may be easily operated by the seaﬁ occupant to
concurrently operate the leg rest assembly and generate "tilting"
movement of the seat assembly. In a preferred embodiment of the
present invention, a sofa or loveseat has a leg rest assembly
which is operated by the seat occupant rotating the actuator
lever through a limited angle whiéh, in turn, rotates a drive rod

assembly for actuating the leg rest linkage. An over-center
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el eviated position until after the seat occupant has conpl etel y returned
the/seat section to its fully upright position. . As is known,
virfually all traditi onal recliner type seating units require the seat
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assembly concurrently operates a drive linkage mechanism for
f "tilting” the seat unit relative to a stationary base assembly.
Moreover, the included angle between the seat back and seat frame
of the seat assembly remains substantially constant thz;oughout
the "tilting" movement. Following the "tilting™ movement, the
seat assembly can be additionally "reclined" by applying pressure
“ to the seat back for increasing the included angle between the
seat back and the seat frame. Therefore, "tilting" and
"reclining” of i:he seat unit are independent of each other and
are generally cumulative to define a *"fully" reclined
position.

In accordance ivith the present invention, forward
movement of the seat unit relative to the base assembly is
required prior to "reclining” movement of the seat back to
compensate for rearward movement of the seat back so | as to
maintain a substantially constant clearance between the seat back
of the seat unit and the adjacent wall surface. Furthermore, the
"reclining®™ movement is easily initiated by the seat occupant by
simplx.r leaning his body to apply or remove pressure from the seat
back. Due to the reduced frictional drag of the improved
recliner mechanism, it is not necessary for the seat occupant to
apply additional 1leverage with his arms or feet following
sufficient rotation of the concealed actuator lever to continue
the desired movement. In addition, "tilting" of the sofz or

loveseat in conjunction with concurrent actuation of the leq rest
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be ere'ral 'y successful, it neverthel ess would be desirable to permt the
seat oOccupant to deli berat ely initiate novenent of the let rest assenbly
toward its extended position W|th virtually no physical effort. Such a |eg
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a t'O%o%s&éxegaﬁgf&%ﬂm' y and/or ti It| ng action of the seat
It is yet another purpose of the present invention to

5 provide a recliner mechanism incorporating a push-button assist
mechanism operable to assist the seat occupant in initiating the
extension of the leg rest assembly and tilting of the seat
assembly.

A further object of the present invention is to provide

“ means by which the relative ease of moving the leg rest assembly

between its retracted and extended positions, as well as the

angle of inclination of the leg rest frame board may be
independently and selectively adjusted. Thus, seat occupants of
various sizes and having differing amounts of strength would be

15 able to adjust not only the angle or "cant" of the leg rest frame

board, but also the amount of spring-biased "assist" that is

provided during extension and retracting movements.

The present invention is further directed to a recliner
type seat unit having assist means by which the initial movement
20 of the leg rest assembly toward the retracted position may be
easily initiated without significant effort by the seat occupant.
In a preferred embodiment of the invention, the assist means is
a push~-button recliner assist mechanism which is operable to
initiate and assist in extending the leg rest assembly and/or
25 forward movement of the seat assembly to its tilted position upon
the seat occupant merely depressing a push-button switch.
Accordingly, only minimal effort by the seat occupant is re;igired

to initiate these movements.
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assenbl y. An exanpl e of one type of |leg rest rel ease arrangenent
co nl.y utilized in the furniture industry includes an actuator button
that/is typically connected to a |inkage assenbly. Actuation of the button
actsg to nove the |linkage assenbly for causing the leg rest assenbly to
protract and/or Mhee weeldmer amuirisio of titlied pasdnton intentiaeveral
actyuator button release systens currently exist, there remains a need for

cont i ndagozpeTatese finst adjustatente nredrssa@:smijamtaﬁht Hreiting the
outward travel of the 1leg rest assembly. When used in

cooperation with other components of the recliner mechanism, the
5 first adjustment means enables the angle of inclination of the

extended leg rest member to be adjustably moved. Second

adjustment means are provided _for selectively varying the

®assist" provided for extending and retracting the leg rest

assembly. The first and second adjustment means are co-active
"‘ to permit the seat occupant to smoothly initiate retraction of
the leg rest assembly with decreased amounts of effort. This
feature is particularly advantageous for individuals of limited
strength who otherwise might have some degree of difficulty in'
initiating retraction of the leg rest member.

15 SCR ON O N

Additional objects, advantages, and features of the
present invention will become apparent to those skilled in the
art from careful consideration of the following written
description and appended claims, taken in conjunction with the

20 accompanying drawings wherein:

Figures 1A through 1C are perspective views of an
exemplary upholstered "loveseat" having right and left reclining
seat units embodying the present invention and which are shown
in various upright and reclined positions;

25 Figures 2A through 2C are perspective views of an

exemplary upholstered "sofa" having left and right reclinér seat
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3 re_éa'f'i vely sinple in design and construction, are durable and yet are
qui et and easy to operate. Traditionally, recliners have a | eg

rest frame board that are m)veable bet ween the ' stored retracted position
?Pg a uIIy " xte ded" o;siti'on; |caI ié}"utﬁ@b "?E'é’{-‘eoéh&'}% Iire)g
various upright and recli.qed positions.
Figure 3 is a perspective view of a frame assembly
(with upholstery removed) for the sofa unit of Figures 2A through
5 2C¢ and which is adapted to receive the improved reclining

15

20

25

mechanism of the present invention therein;

Figure 4 is a 'perspective view with upholstery,
springs, and other various parts removed, and which is partially
disassembled for clarity, of the improved recliner mechanism
adapted to be installed within the frame assembly of Figure 3;

Figure 5 is a plan view of the left half portion of the
recliner mechanism of Figure 4;

Figure 6 is a plan view of the right half portion of
the recliner mechanism of Figure 4;

Figure 7 is a view taken along line 7-7 of Figure 6
illustrating the recliner mechanism in an Yupright" position;

Figure 8 is a view similar to Figure 7 illustrating the
leg rest assembly in an extended position and the seat assembly
in a "*tilted" (in phantom) and a fully *"reclined" position:;

Figure 9 is an enlarged plan view of the wheel carriage
assembly of the present invention:

Figure 10 is a plan view of the drive rod assembly
incorporated within the improved recliner mechanism of the
present invention:;

Figures 11A and 11B are side views of the tilt linkage
mechanism incorporated within the improved recliner mechanism of
the present invention shown in "locked" and "released" posiélons-,

respectively:;
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Furt heTnore, when the | eg rest board is biasingly urged via spring-assist
mechiani sns-toward its fully extended position, there generally is no neans
for fdecreasi ng the anmount of biasing force that nust be exerted by the

fﬁi‘ orurn of  PASUEECOTR s R CUEINdEe THDAMER foll (B Sne
th preséﬁesﬂgn’t’\'\@ﬂ%% units of 'a' @B68B1LHR"Gotd [ hwhdeel thE! RS Of
outermost end units incorporate recliner mechanisms;

Figure 13 is a perspective view with upholstery,
5 springs and other various parts removed, and which is partially
disassembled for clarity, of a second preferred embodiment of the
recliner mechanism of the present invention, adapted to be
installed as part of one of the independent seat units of the
modular sofa of Figure 12;

Figure 14 is a fragmentary plan view of the right half-
portion of the recliner mechanism shown in_Figure 13;

Figure 15 is an exploded perspective view of the
various components associated with the push~button recliner
assist mechanism of the present invention;

15 Figure 16 is a side view of the recliner assist
mechanism of the present invention in the "locked" position it
assumes when the leg rest assembly is fully retracted;

Figure 17 is a side view, similar to Figure 16, showing
the positions of the various components associated with the
20 recliner assist mechanism as it is initially activated for
causing the leg rest assembly to move toward its extended
position:

Figure 18 is a side view, similar to Figure 16, showing

the mechanism in a fully "unlocked" position when the leg rest

25

assembly is extended and the seat assembly is in its forward

tilted position;
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inveption, an inproved reclining type article of furniture is disclosed
which is designed to overcome various di sadvantages associated with prior
art frecliners. Accordingly, it is a basic purpose of the present
i nvention to pr&igures ri2|andr2fcerensddeisveafithe (hilt chinkageof a or
| oveseat to be placed directly against an adjacent wall surfgce W t hout

t he nmhlyiaﬂ imqsamszql st then sesldnademechand § 01 RAgRFestht

|nvent|on S wal | roxim:t recliner nechanis his full
recli rBhs var"t hﬂpcked" and p"releaszd positicns, respeg]t vei y

Figure 21 is a perspective view of a portion of still

5 another preferred embodiment for the modular sofa of Figure 12,

the moveable frame assembly and recliner mechanism of the present

invention (with upholstery and various other parts removed, and

which is partially disassembled for clarity) showing the leg rest

assembly in its retracted position; and

10 Figure 22 is a perspective view of the frame assembly

and recliner mechanism of Figure 21 showing the leg rest asseunbly
and moveable frame assembly in their fully forward positions.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the teachings of the present
15 invention, an improved reclining mechanism for use in single
person (i.e., chairs) and multi-person (i.e., sofas and
loveseats) articles of furniture is disclosed. As will be
described in greater detail, the improved recliner mechanism is
a “wall hugger" type or a "zeroc wall proximity" recliner unit.
20 More particularly, the improved recliner mechanism is designed
to travel within the confines of its stationary frame assembly
for substantially flush mounting against an adjacent wall surface

vhile permitting full reclining operation.
The recliner mechanism of the present invention is a
25 "three-way" mechanism which can be independently ®tilted",
"reclined", and have its leg rest assembly operably retracted or
extended. When a person sits in a loveseat or sofa equipped with
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t he &O'nfi nes of its stationary franme assenbly. It is an
addi ti'onal object of the present invention to provide a conpact three-way

1| e Ml RRIAT GRoiibell hEBREN1EHS €A G CWddt EuBenbligecsyey’

recl’i ner operative | 1 nkages
for '"téiééz'ftﬂédt by Séélectively' 2otabing 4ARCattdatdiCklever which is

' concealed in the sofa between an outer edge of the seat cushion

| and the inside arm. In addition, substantially concurrent

' *tilting®™ movement of the seat unit is provided upon such

rotation of the actuator 1lever. Thereafter, independent

*reclining” movement of the seat back relative to the seat is

possible when the seat unit is in the "tilted" position. The

recliner mechanism of the present invention is relatively compact

10 in size to permit use of loose upholstered cushions which are

modernly essential for marketing all styles of sofa or loveseat
furniture.

With particular references to the drawings, the

operative relationship of an improved recliner mechanism 10 of

15 the type adapted to be supported within a frame assembly 12 will

now be described in greater detail. More particularly, Figure

1A shows an exemplary loveseat 14 having right and 1left

upholstered and reclinable seat units 162 and 16b, respectively,

both of which are in their *"upright" position. Figure 1B

20 illustrates left seat unit 16b reclined with its associated leg

rest assembly 18 being protracted to an elevated position.

Figure 1C depicts reclined operation of both seat units 16a and

16b and their respective leg rest assemblies 18. Similarly, an

exemplary sofa 20 is shown in Figures 2A through 2C having right

25 and left 'upholstered and reclinable seat units 16a and 16b,

respectively, in various combinations of upright and reclined

positions.

unm\ ||||u [ m“i
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relatfive'to the seat franme and for extending and retracting the |eg rest
assefrbky. It is another object of the present invention to
reduce the i nput force exerted by the operator for snoother operation of

the Treclining meghgarany £ & ple g:&l | etV 95w bF% YIRHE $dad Sebhin

mechani sm has i ncor por at ed va nkage. and drive~ conmponents 3e5| gned
f or | supethahishl yor, ewwg:ﬂudﬁﬁéﬁal P gpPings | cetcl Oriaheralas

easfer actuation. Furthernore, the ‘retrac |ng novenent of the l'eg ’r est
assenbwhich isi adaptetlo for use with right seat units 16a of loveseat
14 and sofa 20. It will be appreciated that the recliner
mechanism to be used for left seat units 16b is substantially a
mirror-image of that shown in Fiqure 4. Moreover, the recliner
mechanisms associated with seat units 16a and 16b each have a
concealed actuator lever 22 with a handle portion 24 provided
adjacent an arm portion of the sofa or loveseat that can be
10 easiiy reached by a person seated in the seating unit for
* convenient actuation of recliner mechanism 10. However, it will
be appreciated that other suitable manually operable release
mechanism known in the art, sucﬁ as a push-button cable release '
or an exterior mounted actuator 1lever, can be readily
15 incorporated into the improved recliner mechanism of the present
invention. Likewise, it is to be understood that while the
preferred embodiments reflect incorporation of improved recliner
mechanism 10 in sofas and loveseats, recliner mechanism 10 is
likewise readily adaptable for use in other articles of furniture
20 such as chairs, modular components, and the like.

With particular reference to Figui:e 3, a stationary
frame assembly '12 for sofa 20 is shown which is configured to
support and retain left and right recliner meéhanisms 10 therein.
Frame assembly 12 defines three (3) frame sections 26, 28 and 30.

25 Central frame section 28 is adapted to support a non-reclinable
seat unit 17 thereon while outer sections 26 and 30 support seat
units 16a and 16b, respectively. As will be appreciated,

loveseat 14 would have a frame assembly that is substantially

i I nﬁu



assist/+h conpletely returning the seat unit to the "upright” position.

It is also a purpose of this invention to provide a reclining seat unit

wherein the wei ght of the person occupying the seat unit is utilized as
osition to

tho » pfRElax ke ErdRe SesfnBly 1o iaRk HIRE Santer ERRAIAT A JORE ng to
ass! St ph"relBYRRY NEcdied LeoleaPFohl o THUASLY S GBS’ Hohukd Al
wood rails that are fixedly secured together by suitable
fasteners, such as dowels, staples, nails and screws, and which
P may be reinforced at critical joints by metal reinforcement
plates or brackets and/or wood corner blocks in a known manner.
Frame assembly 12 has left and right vertical rear
corner posts 32 and reinforcing rails 34 extending therebetween
vhich are affixed to posts 32. Similarly, rear bottom rails 36
10 extend between and are affixed to a lower portion of posts 32.
Frame sections 26 and 30 each include arm rails 38 which extend
traversely to and are supported from posts 32. A diagonal brace
piece 40 is used between arm rails 38 and an upper portion of
vertical posts 32. 1left and right lower inner side rails 42
15 define an inner edge for locating recliner mechanisms 10 thereon.
A suitable leg assembly 44 may be affixed to the bottom of spaced
bottom rails 46. left and right recliner mechanisms constructed
according to the present invention are adapted to be fixedly
secured to a top surface of bottom rails 46 for full reclining
20 operation within the confines of frame sections 26 and 30.
Again, it is to be noted that the recliner mechanism mounted in
left frame section 30 would be a left hand version (i.e., mirror-
image) of the recliner mechanism 10 illustrated. While a
specific frame assembly is described, it is to be understood that
25 it is merely exemplary for purposes of illustration only.
With particular reference now to Figures 4 through 11,

the various components of improved recliner mechanism 10 5111_be

described in greater detail. In general, recliner mechanism 10

- 13 - This Sheet Has Been Reﬁlaeed
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Anot her~pur pose of the invention is to provide a short- stroke dri ve
assenbly having an actuator |ever, concealed in the upholstery, which may
be easily operated by the seat occupant to concurrently operate the |eg
rest abtseproyided dgeoepabduts | independaventtiltingie asdt "resddiling™ n a
preferred enbodi nent of the present invention, a sofa or |oveseat has a

| eg r snovemerthHof ahsent §W)ed50yuﬂtéﬁseafrmeupastemhmuzlgahue
actuator_ lever through a limted angle which, in turn, rotates a drive rod
assentfglechi ‘A%tmmgimeofebeqémst iaseenblins dBsr - Seatcassembly 50

includes a seat back 52 and a seat frame 54 each of which is

i constructed in a manner that enables them to support springs,

padding upholstery, etc. in order to complete a stylish and
comfortable sofa or loveseat.

For purposes of clarity, the term "tilting" refers to

angular movement of seat unit 16 and, in turn, seat assembly 50

10 relative to a stationary base assembly 56 mounted to bottom rails

' 46 of frame assembly 12. Recliner mechanism 10 is designed such

tl.iat during *"tilting" movement, a relativély constant included

angle "A" between seat back 52 and seat frame 54 is maintained.

Such "tilting" movement occurs substantially concurrently with

15 protraction of leg rest assembly 18 via sufficient rotation of

actuator lever 22 by the seat occupant. Likewise, return of seat

unit 16 to the “upright" position occurs concurrently with return

of leg rest assembly 18 to it "stowed" position. The term

“reclining" refers to the relative angular movement of seat back

20 52 with respect to seat frame 54 for increasing the included

angle to a maximum "B" therebetween. Generally, no significant

"reclining" movement is possible when seating units 16 is in its

normal "upright" position. However, following *"tilted" movement

of seat assembly 50 relative to base assembly 56, a predetermined

25 range of additional “reclining" movement is possible for

approaching a reclined position similar to a bed (i.e., a "fully"

reclined position). Moreover, ‘the present invention is designed

to permit infinite adjustment of the desired reclined position

Sheet Has Been Re laoed - 14 -~
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5 toggle nechanismis provided to assist in extending and retracting the
|l eg rest assenbly and in retaining the leg rest assenbly in its "stowed"
position. In addition, the drive rod assenbly concurrently operates a

drive witiihge thiecheanga foff retlihing' rdvemadt batieenl dheeincladed
stationary base assenbly.
angles "A%" and “B".

Figure 7 illustrates the operative relationship of seat

assembly 50 and leg rest assembly 18 in their respective rear

5 *upright" and "stowed"™ positions in which an occupant may enjoy

conventional seating. Figure 8 illustrates seat assembly 50 of

recliner mechanism 10 in a forward fully "reclined” position and

a “tilted" position (phantom lines). Likewise, leg rest assembly

18 is shown in its extended operative position. Upon rotation

10 of actuator lever 22, seat assembly 50 is rearwardly "tilted"

relative to a horizontal axis upon forward longitudinal movement

on base assembly 56 to the position shown. In this "tilted"

position, application of deliberate pressure by the occupant on

seat back 52 permits the additional range of "reclinihg“

15  movement. In this nfully" reclined position, the included angle

"B"* between seat back 52 and seat frame 54 is at its maximum

level.

With particﬁlar reference to Figure 4, the primary

components of recliner mechanism 10 which produces the above-

20 noted movement characteristics will now be described. Recliner

mechanism 10 includes a wheeled carriage assembly 60 upon which

mirror-image left and right side rail assemblies 62 are securely

affixed for supporting seat assembly 50 therebetween. Carriage

assembly 60 is supported for longitudinal fore and aft movement

25 on stationary base assembly 56 for generating the *"tilting"

movement of seat assembly 50. More particularly, when carriage

assembly 60 is released to move forward relative to base asSembly

56, seat assembly 50 tilts to the *tilted" position. Likewise,
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Mor eaver, the included angle between the seat back and seat frame of the
seat assenbly remains substantially constant throughout the "tilting"
nnvenent.'FoIIomAng the "tilting" novenent, the seat assenbly can be
additionally "reclined" by applying pressure to the seat back for

| ncr g?ikﬁﬂrahﬂoﬁ&ﬁbﬂﬁeﬁfaaﬂkfﬂﬁbwﬁﬁgehhiy 802kebarhsaBdathasseabliy ane.

Therefore l'ting and recfining"” of "the seat un|t are independent of
eachsgt §8r tBadno#ha1Japeighity poeieidn.ve to define a "fully" reclined

post tton. Carriage assembly 60 is a rigid support structure
having wheeled units 64 disposed for rolling movement in left and
right tracks 66 of base assembly 56. Tracks 66 are aligned in
parallel facing relation and are channel-shaped rectangular
members which are preferably, downwardly curved from back to
front to generate a gravity-assisted "down-hill" rolling
movement of wheel units 64 therein. Tracks 66 are rigidly
~“ secured at opposite terminal ends via left and right angled
brackets 68 to bottom rails 46 of frame assembly 12. With
reference to Figure 9, carriage assembly 60 is shown to include
left and right angled brackets 69 each having a first wheel unit
64 secured to an outer forward portion thereof. Left and right
pivot levers 70 are affixed to left and right angled brackets 69,
respectively, for pivotable movement aboué pivot 71 and include
a second wheel unit 65 at their rear-most end. The opposite end
of pivot levers 70 is secured to its respective left and right
"tilt linkages", the structure and operation of which will be
described hereinafter. Extending transversely between left and
right angled brackets 69 is an upper reinforcement rail 74.
similirly, transversely extending between left and right pivot
levers 70 is a lower reinforcement rail 76. These reinforcement
rails 74 and 76 provide structural rigidity to carriage assembly
60.
Left and right side rail assemblies 62 are affixed to
carriage assembly 60 for supporting seat assembly 50 therebetween

during "tilting" movement of seat assembly 50 upon forward

ect Has Been Reﬁaced - 16 -
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* therebetween.

In accordance with the present invention, forward novement of the seat
unit relative to the base assenbly is required prior to "reclining"
novenent of the seat back to conpensate for rearward novenent of the seat
back so as to mamintain a substantially constant clearance between the seat
back movenentsef carriage ttssempiyerﬁ(Jwalnl baséaassemhlyhebfur e, Imhe
"reclinin novenent is easily initiated t he seat occupant by sinply

| eani ngdﬁgéoaodfitd@ apll GFSPM\i@Sprﬁ@s&g Sably t hateggennegtk seatue to

the reduced frictional drag of the inprove
back 52 and seat fram§’54 for pég%itting independent "reclining"

movement therebetween following "tilted” movement. Each side
; rail assembly 62 includes a seat plate 80 fixedly secured to a
side plate bracket 81 which is, in turn, secured to its
respective-angled bracket 69 of carriage assembly 60. Left and
right .seat swing assemblies 82 are provided for pivotally

coupling seat back 52 to seat frame 54 for "reclining" movement

Seat swing assemblies 82 each include a generally
rearwardly upstanding back member 84 having a lower end secured
to a rearward end of its rgspective side plate bracket 81. The
upper end of back members 84 are pivotally coupled at pivot 85
15 to a first end of swing members 86 upon which seat back 52 is
mounted in a conventicnal manner. The opposite end of left and
right swing members 86 are pivotally connected at pivots 87 to
left and right seat brackets 88 which are, in turn, securely
mounted to left and right frame rails of seat frame 54. Left and
20 right extension springs 90 are attached between <forward
extengions 92 on seat brackets 88 which extend below seat frame
54 and rearwvardly extending extension brackets 94 secured to
angled carriage.prackets 69. As such, seat assembly 50 is
normally biased in a direction to maintain the normal’included
25 angle "A" between seat frame 54 and seat back 52 regardless of
its *"upright" or "tilted" relation to base assemblzﬁ 56.
Extension brackets 94 are provided with a plurality of s;epped

surfaces to which springs 90 can be selectively attached to

- 17 - Been Replaced
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rec’l-i_.ri"ér mechanism it is not necessary for the seat occupant to apply
addi t¥ onal -l everage with his arns or feet following sufficient rotation of

t he conceal ed act uator | ever to continue the desired novenent. In

addi tion, "t| I t| of the sofa or |oveseat in conjunctioon with concurrent
act uapeERitf addn 0f the spring biasing force acting ¢n seat
assembly 50.

15

20

25

A front support shaft 96 extends through lost-motion
slots 98 formed in the left and right frame rails of seat frame
54 and is connected at its opposite ends to an upper end of left
and right seat plates 80. The length of slots 98 define the
range of forward movement of seat frame 54 relative to side rail
assemblies 62 upon the seat occupant applying a force to
*recline" seat back 52 (see Figures 7 and 8). In addition,
friction means are provided for generating slight frictional drag
upon movement of support shaft 96 within slots 98. In
particular, nylon washers 95 coaxially supported on shaft 96 on
opposite sides of slots 98, are biased to generate sufficient
frictional drag to coact with extension springs 90 for permitting
infinite reclining adjustment of seat assembly 50 between non-
reclined included angle "A" and fully reclined included angle
“B". Such interaction between springs 90 and the friction means
also produces stable and smooth reclining movement which is not
overly-sensitive to small amounts of movement by the seat
occupant.

. With reference to Figures 5 and 6, nylon washers 95 are
shown biased by the interaction of several components . In
particular, a si:ring 97 is provided which concentrically
surrounds support shaft 96 between right seat plate 80 and a
nylon washer 95 adjacent an outer surface of slot 98 (Figure 4).
Right and left short tubular spacer sleeves 99 and a longer
central spacer sleeve 101 are coaxially supported on su_;port

shaft 96 and are provided for positively locating and separating

heet Has Been R laced - 18 -
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assenbl y contributes significantly to the ease and snoot hness of

operation

and al so provides an added increnment of confort and consuner satisfaction.
It is yet another purpose of the present invention to provide a recliner
mechani smincorporating a push-button assist nechani sm operable to assi st
the sqrirtdomspart pantograph i Degt keste P ikages 0156 hetbebe addseriised! y and
tilting of the seat assenbly. A further object of the present

i nventiexeimafitemr dlieireon. Wave washers 103 provide a slight side-

15

20

25

loading on spacer sleeves 99 and 101 and washers 95 to produce
a rigid support shaft 96.

Swing assemblies 82, extension springs 90 and the
friction means provided on support shaft 96 coact to
substantially maintain the normal included angle "A" (Figure 7
and Figqure 8 in phantom) between seat back 52 and saaé frame 54
upon "tilting" of seat assembly 50 when carriage assembly 60 is
released to roll downwardly and forwardly in tracks 66 of base
assembly 56. However, to permit independent."reclining" movement
for increasing the included angle to a maximum of %B", swing
members 86 each pivot about both pivots 85 and 87 to cause
subétantially synchronous rearward pivotal movement of seat back
52 and forward movement of seat frame 54.

As is apparent, recliner mechanism 10 is confined below
seat frame 54 with tracks 66 being affixed directly to wooden
bottom rails 46 of frame assembly 12. In this manner, an overall
reduction in the height of recliner 10 permits use of loose
cushions 106 {(Figures 1 and 2) removably installed on top of seat
frame 54. In addition, recliner mechanism 10 is designed to
cause less upwvard angular movement of seat frame 54 than
conventional recliners upon forward motion thereof during
"tilting" and "reclining" which significantly reduces the effort
required for the seat occupant to return seat assembly 50 to the
upright position and return leg rest assembly 18 to the Etored

position.

SN




rreazus by which the relative ease of noving the |leg rest assenbly between
Its retracted and extended positions, as well as the angle of inclination
of the leg rest frane board may be independently and sel ectivel y adj ust ed.
- Thus, seat occupprevicusly nnted; the prefexvedgexbodinegny includesof
strength woul d be able to adjust not only the angle or "cant" of the |leg
rest praomctudbien lpvera22, whicholsthiddenr frgmphviesy insthetspaget s

provi ded during extension and retracting, novenents. The present
Pnverkeiben the RUESIARcadge (@F A cushiER 106 and the upholstered

inside face of sofa 20, and which must only be rearwardly pivoted
§ a relatively small amount (approximately between 30-45° in the

preferred embodiment) by its forwardly extending handle 24 when

the seat occupant wants to release cafi‘iage assembly 60 for

*tilting" seat assembly 50 and raising leg rest assembly 18.

More specifically, pulling back on handle lever 24 produces
10 corresponding angular movement (counterclockwise in the drawings)
~ of a square cross-section transverse drive rod assembly 110 which
is rotatably supported by suitable means at its opposite ends to
left and right 'seat plates 80 of left and right side rail
assemblies 62. The axis of rotation of drive rod 112 is
15 generally parallel to the axis of rotation of front and rear
wheel units 64 and 65, respectively.

According to the preferred embodiment, carriage
assembly 60, leg rest assembly 18, and drive rod assembly 110 are
operatively interconnected so that when one moves, all move,
20 (i.e. rotation of drive rod 112 is accompanied by movement of
carriage assembly 60 on base assembly 56 and movement of leg rest
assembly 18). Once the occupant has pivoted handle 24 through
an angle of about 30-45° which, in turn, correspondingly rotates
drive rod 112, the weight of the seat occupant in cooperation
25 with the force amplification and mechanical advantage of drive
rod assembly 110 act to release (i.e. unlocks) carriage assembly

60 for forward movement on base assembly 56 for smoothly and

This Sheet Has Been Refilaced
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type Seat unit having assist means by which the initial novenent of the

| eg rest assenbly toward the retracted position nay be easily initiated

wi t hout significant effort by the seat occupant. |In a preferred enbodi nent

% t heontipneusdy dwdving thenvanious linkages untih seat assembly 50
chanismwhich is operable to initiate and assist in extending the |eg

rest A8sdppthe;foryard Stidtedfnosdtiion with Jeg rest 8 yextended:|ted
position upon the geat occupant nerely .depressing .a Rgsh- bu%{__on swi t ch.

Accordingly, onPRORATaRo¥erspt @ftﬁéié’@at UL, (F e pxis

results in movement of various linkage mechanisms for causing

5 actuation of leg rest assembly 18 and *tilting"™ movement of seat

assembly 50 by releasing carriage assembly 60 to roll in tracks

66. As will be appreciated, the various linkages are designed

to only require a limited range of angular movement of drive rod

112 via limited rotation of actuation lever 22 for putting

10 recliner mechanism 10 into operation. In addition, the weight

~ of the seat occupant and the center of gravity of seat assembly

60 defined by the orientation of wheel units 64 and 65 disposed

within tracks 66 combine to generate a forwardly directed force

on carriage assembly 60 which augments the limited occupant input

15 required for improved operation of recliner 10. 1In addition,

over-center toggle assemblies for leg rest assembly 18 and for

carriage assembly 60 are designed to selectively lock and drive

seat assembly 50 and leg rest assembly 18 between their

respective "upright" and *"stowed" positions and their *tilted"
20 and "extended" positions.

Actuator lever 22 and its handle 24 are pivotally
supported for angular movement to one of seat plates 80 and are
located slightly forward of drive rod 112. A transfer linkage
114 connects actuator lever 22 to drive rod 112 for transferring
25 the angular movement thereto. A stabilizer rail 116 is secured
between a central portion of drive rod 112 and upper

reinforcement rail 74 of carriage assembly 60. Stabilizer rail

This Sheet Has Been Refilaced
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to initiate these novenents. _ _ _ 7
The. recl i ner- mechani sm of the present invention incorporates first
adj ustment neans for adjustably linmiting the outward travel of the |leg

or iit assreriperni ta\istativh idr azaReralll 2N2Wih 1 @IPRSvEQTRG S acehrale

10

i5

20

25

i ner mechani sm the

rigidity with carriage assembly 60.

With particular reference now to Figures 7 and 8, means
are provided for releasably locking drive assembly 110 for
retaining carriage assembly 60 in its rear-upright position.
More particularly, on opposite sides of stabilizer rails 116
there are provided left and right base bracket linkage assemblies
118 which are interconnected between bottom rails 46 of frame
assembly 12 and pantograph linkages 156 of leg rest assembly 18
for acting as an over-center mechanism for releasably "locking"
carriage assembly 60 in its rear-upright position as shown in
Figure 7. Bracket linkage assembly 118 includes a bracket 240
affixed to bottom rail 46 of frame assembly 12 and a base link
242 pivotally supported thereto about pivot 244. The opposite
end of base link 242 is pivotably coupled to swing 1ink 192 about
pivot point 24s. | A rearward portion of swing link 192 is
journally supported on drive rod 112 for free angular movement
relative thereto. The opposite rear end of swing link 192 is
pivotally interconnected to a first end of power link 190.

In the upright-stowed position of Fiqure 7, a line of
action extending through drive rod 112 and pivot 244 positions
pivot point 246 in an over-center orientation for inhibiting
forward non-actuated movement of carriage assembly 60 and leg
rest assembly 18. Upon initial angular movement of handle 24 by
the seat occupant, drive rod 112 rotates to initiate protraction
of pantograph linkages 156 of leg rest assembly 18 outwardly
toward their extended operative position._ Such actuation of
pantograph linkages 156 causes power link 190 to pivotably move

- 22 - This Sheet Has Been
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f.irst a"d] ust ment neans enabl es the angle of inclination of the extended

| eg rest nenber to be adjustably noved. Second adj ustnent neans are

provi ded for selectively varying the "assist" provided for extending and

't r acdwing 1mk 492 antilapieotl pointieké iis pomitionedh theddwithecbineeans
e co-active to permt the seat occupant to snoothly initiate retraction

'olf t Ief Ias@&mz;t(iass-emwmm:t@amﬁammrdhgsf assepblli 60 fouture

is particularly advantageous for individuals of Iimted strength who

| ot her VFasanagd HEohhings movenentedroitencks c66t gndnto release leg rest

assenbly 18 for movement to its fully extended position. A bent-
5 over tab 248 formed on bracket 240 is provided to engage an edge
surface of base link 242 to limit the over-center location of
pivot point 246 relative to the line of action as shown in Figure
7.
A lockin_g mechanism 120 is provided which inhibits
10 "reclining” movement of seat assembly 50 in the "upright®
q} position and which coacts with slots 98 for limiting the range
of *reclining" movement of seat assembly 50 once it is in the
#tilted" position. More specifically, locking mechanism 120 .
includes a lock pivot 122 secured to rear frame rail 124 of seat
15 frame 54, a lock lever 126 pivotally supported at one end to lock
pivot 122, an elongated lock arm 128 pivotally connected to the
opposite end of lock lever 126 and which extends generally
. parallel to side rail assemblies 62. The forward end of lock arm
128 is pivotally connected to a lock link 130 which is secured
20 for angular movement with drive rod 112. A notch 132 in the rear
edge of lock lever 126 is adapted to contact rear frame rail 124
for limiting the *reclining" movement of seat back 52 when
recliner mechanism 10 is in its "tilted"™ positions.
_With particular reference to Figures 11A and 11B, drive
25 rod assembly 110 is shown to include left and right "tilt®
linkages 136 which are generally coactive with bracket linkage
assemblies 118 for selectively inhibiting (i.e. locking) and

permitting (i.e. releasing) forward movement of carriage assembly

nmiiﬁiiilfﬁfi’ \i‘ﬂi
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i.nitiati ng retraction of the leg rest nenber.

DESCRI PTI ON OF THE DRAW NGS Addi ti onal objects, advantages,
features of the present invention will becone_apparent ﬁ‘) t hose skil
£ OHNPRELcT BESEBRNIVIcPSri on &P tFeReERL o kages 16

and
led in
tlon
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20

25

assembly 60 to drive rod assembly 110. More particularly, the
forwardmost end of pivot levers 70 extend below and are generally
aligned with th; axis of drive rod 112 and are pivotally
connected to a lower end of a C-shaped toggle link 138. The
other end of C-shaped toggle link 138 is pivotably connected to
a connector link 140 at pivot 141 and which, in turn, is secured
on drive rod 112 for angular movement therewith.

When recliner mechanism 10 is in the upright position
{(Figure 11A), tilt linkage assemblies 136 are inhibited against

forward movement of carriage assembly 60 until actuator lever 22

and, in turn, drive rod 112 are sufficiently rotated .

(approximately 30-45°) for causing bracket linkage assemblies 118
to move to the over-center position. Rotation of drive rod 112
causes corresponding rotation of connector link 140 until pivot
141 is aligned with or slightly below the rotational axis of
drive rod 112 (Figure 11iB). At this point, bracket linkage
assemblies 118 have gone over-center to release carriage assembly
60 such that loading acting on carriage assembly 60 (i.e. weight
of occupant) and the mechanical advantage of tilt linkages 136
act to forwardly drive C-shaped toggle 138 around and below drive
rod 112 so as to permit pivot levers 76 to pivot about pivot
points 71 such that carriage assembly 60 is "tilted"™ upon forward
rolling movement in tracks 66.

Tilt 1linkages 136 ©provide significant force
amplification so that the force required for the occupant to

pivot handle 24 is not excessive. It will be appreciated that

- 24 -
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exeﬁpké?y upholstered "l oveseat" having right and left reclining seat
units enbodying the present invention and which are shown in various
upright and reclined positions; Figures 2A through 2C are

p rfperéwemtmemgnﬁ: IprinPrEEsist Upogytec meeha mfgﬁ's ne2 ngsk6ciated right
o nfirtlf e;:eration of leg rest assembly 18 which will be hereinafter
described, work coactively with bracket linkage assemblies 118
and tilt linkages 136 to smoothly and continuously drive recliner
5 mechanism 10 for extending leg rest assembly 18 and for "tilting"
seat assembly 50 in a substantially concurrent manner.
Leg rest linkage assembly 18, pantograph linkages 15¢,
and left and right toggle mechanisms 142 are seen best in Figures
4, 7, and 8. These devices are similar to, but not identical

10 with, corresponding mechanisms shown and described in the present

‘-!D assignee’s U.S. Patent No. 4,367,895, issued Jan. 11, 1983,
entitled "Reclinable Chair" as well as its U.S. Patent No.
3,099,487, issued July 30, 1963, entitled "Leg Rest Fixture and
Supplemental Holding Mechanism".

15 With particular reference to Figure 7, 1leg rest
assembly 18 is shown to include a frame board 152 having an upper
surface 154 that is padded and upholstered so that in the
finished sofa it will be as shown in Figures 1 and 2. Board 152
is supported on and moved by identical left and right hand

20 pantograph linkages 156. Board 152 has an angled bracket 158
secured to its bottom face 160 for each pantograph 156 whereby
board 152 is pivotally connected at a rear pivot 162 and a front
pivot 164 to board 1links 166 and 168, respectively, of
pantographs 156. The other end of front board 1link 168 is

25 pivoted at 170 to an end of connector link 172 which is centrally
pivoted at 174 to a portion of board 1ink 166. The other end of
connector link 172 is pivoted at 175 to the top of a long sipport
link 176. The other end of rear board link 166 is pivoted at 178

- ———
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uhi ts < embodyi ng the present invention and which are shown in various

upright and reclined positions; Figure 3 is a perspective view

of a frane assenbly (with upholstery renoved) for the sofa unit of Figures
t hrbagbne2énandfwial durvedidpiniliedl80 whiehvdst ipdviotad et 4 ecentray

chani'sm of the present invention therein; Figure 4 is a
per spepivet I82wtoi ah certotad epqxtimproﬁgiongnduppbﬂ: \€dmilo 7 @ar t The
rennvqgthggq‘xgngilé&;&fﬁtifiiyiao is pivoted at 184 to front support

shaft 96. Pivot 184 is a point of support on carriage assenmbly

i 60 for pantographs 156.

Another point of support is pivot 186 at the curved
bottom end of long support link 176 which connects support link
176 to one end of drive link 188, the other end of which has a
square aligned hole through which square drive rod 112 extends
so that drive link 188 is generally driven by angular movement
of drive rod 112. Thus, rotation of drive rod 112 turns drive
link 188 which acts through pivot 186 to move long support link
176. Such movement of support link 176 causes link 180 to swing
about fixed pivot 184 by virtue of pivot connection 182 that 1link
180 has with long support 1link 176. The action of link 180
swinging about fixed pivot 184 moves rear board 1link 166
outwardly and upwardly while pivot 175 at the top end of long
support link 176 causes link 172 to swing about pivot 174 and
thus front board link 168 is also moved outwardly and upwardly.
This extensible action takes place simultaneously with both the
left hand and right hand pantographic linkage mechanisms 156 when
there is sufficient angular movement of drive rod 112 to unlock
toggle mechanism 142. The effect is to move frame board 152
between its stowed vertical position (Figures 1B, 2B and 7) and
its elevated, relatively horizontal position (Figures 1C, 2C and
8).

Left and right power links 190 are shown to extend over

drive rod 112 and are pivotally supported at their rearward end

- 26 - Sheet Has Been Reﬁlaced

TR

-



di sasseitbl ed for clarity, of the inproved recliner nmechanism adapted to be
installed within the frane assenbly of Figure 3; Figure 5is a
plan view of the left half portion of the recliner mechani smof Figure 4;

e B 4, bt St il e 5 S0 o,
f Fi Y ' ' : : " . = Ction:
il S RTEV T AR R

curved links 180. Upon swinging movement of curved links 180 in

the manner previously described, power links 190 act to assist
in driving pantograph linkages 156 to their extended operative
position. As mentioned, power link 192 interconnects pantograph
linkages 156 to bracket linkage assemblies 118.

Left and right hand spring-assist toggle assemblies 142
are provided which, as pointed out in U.S. Patent Nos. 3,099,487
and 4,367,895, work with leg rest assembly 18. Toggle assemblies
142 provide means for holding leg rest assembly 18 tightly in a
fully retracted (i.e. stowed) position against the front of the
sofa frame and also provides means for supplying a spring force
for driving leg rest assembly 18 to its extended position.
Toggle assemblies 142 each include a toggle lever 202 with a
square hole which is mounted by means of the square hole on
square drive rod 112 for selective rotation therewith. Toggle
lever 202 is pivotally connected at 204 to front leg 206 of a C-
shaped toggle link 208 that curves around, below and to the rear
of drive rod 112 where its rear leg 210 has an opening 212 in
which one end of a helical coil spring 214 is hooked. The
cpposite end of spring 214 is hooked to an eye screw 215
threadably secured to spring bracket 216 which, in turn, is
secured to upper stabilizer rail 74.

As shown in Figure 6, a wing nut 217 is provided for
adjusting the tension in spring 214. For example, the tension
in spring 214 can be adjustable relieved for a lighter i;feight

occupant or it can be increased for a heavier seat occupant.

This Sheet Has Been Refilaced =27 -
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| eg 1 €5t assenbl y in an extended position and the seat assenbly
"ti-lted" (in phantom) and a fully "reclined" position;

in a
Figure 9

is an enlarged plan view of the wheel carriage assenbly of the present
i nventi on; ' Figure 10 is a plan view of the drive rod assenbly

i ncor $uFht adinstment: reansprevide can,extyac IRORESK S andc copvendent

i nventi on;

; Fi 11
| i nka§®atHERN Qi mq%r;%(%%fﬁw hif- t hTBenARRARA Y FPR

Iy

and 11B are side views o{#t he ti

shown in Figure 5 to be secured to a second bracket 219 which has
stepped surface means for step-wise spring biasing adjustment
similar to bracket 94.

Operation of toggle assemblies 142 will now be
described in greater detail. The location of pivot 204 below
drive rod 112 and the iine of action of springs 214 are such in
the retracted position of leg rest assembly 18 that the spring
force holds or "retains® leg rest assembly 18 retracted. As leg
rest 18 is initially slightly extended upon rotation of actuator
lever 22 and, in turn, drive rod 112, pivot 204 moves up and over
center of the drive rod axis. Once pivot 204 is over center,
tension loading on springs 214 assist in drivingly rotating drive
rod 112 for elevating leg rest assembly 18 as rear leg 210 of
link 208 is pulled toward reinforcement rail 74. In addition,
springs 214 to assist the occupant in pivoting handle 24 through
the require actuation angle. Once drive rod 112 has been
sufficiently pivoted through the 1limited actuation angle to
release carriage assembly 60 (via bracket linkage assemblies 118)
and leg rest assembly 18 (via toggle mechanisms 142), the weight
of the seat occupant and the biasing of springs 214 rotate handle
24 to the fully pivoted and concealed position shown in Figure
8.

Downward pressure applied manually to frame board 152
by the seat occupant serves as means to move leg rest assembly
18 back to the *"stowed" position and carriage assemb:]:y 60

rearwardly for tilting seat assembly 50 to the *™upright"
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t he* present invention shown in "locked" and "rel eased" positions,

respectivel y; 9 Fi gure

12

S

an’ exploded illustration of the independent seating units of -a nodul ar

sofa, where the two_ outernbst_ end units ingorporate recliner, nechani_sns;
@g a long moment arm and

Fi gur Pasition. ,Such pressure-hagi the benetit,

produces a downward rearward movement of long support links 176
which act through their pivots 186 to rotate drive links 188 in
a rearward direction. This causes corresponding angular movement
of drive rod 112 (i.e. clockwise in the drawings). When pivot
204 is rotated over center upon continued clockwiée movement of
drive rod 112, .C-shaped toggle links 208 and springs 214 act as
locking means to solidly hold leg rest assembly 18 in its stowed

position. Likewise, this same clockwise rotation of drive rod

112 causes swing links 192 and base links 242 of bracket linkage
assemblies 118 to be rotated over-center for retaining carriage

assembly 60 against forward movement which, in turn, assist in

retaining seat unit 16 in its "upright"™ position. It will be

appreciated that the various linkages are designed to work

substantially simultaneously and in a cumulative manner.

The relatively low input force to be exerted on frame
board 152 by the occupant permits smooth retraction of recliner
mechanism 10 to the conventional seating arrangement position of
Figures 4 and 7. Likewise, toggle mechanisms 142 and tilt
linkages 136 are adapted to return to their original position
(Figure 7) for assisting in locking carriage assembly 60 and leg
rest 'assembly 18 in their respective "upright® and "“stowed"

positions upon rearward movement of leg rest assembly 18 to a

position in close proximity to the normal "stowed" position.
| will be appreciated, this "locking" position is directly related

to the amount of pivotable movement of actuator lever 22 required

P

i to actuate recliner mechanism 10.
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spr?ng§{and ot her various parts renoved, and which is partially
di sassenbled for clarity, of a second preferred enbodi nent of the recliner
mechani sm of the present invention, adapted to be installed as part of one

2 g 10°r2 s R AR o Ko B SR Yidfirased.
e e TARATAR SR s ctrigen, sttt ooy Yo S oY,
recli ¥yrwvard end of seat assembly 50 when retained in the "upright"
position and which controls forward movement of carriage assembly
60 for supporting leg rest assembly 18 in its fully extended
position. In particular, seat frame brackets 260 are affixed to
front corner surfaces of seat frame 54 and are adapted to
matingly contact brackets 262 supported from brackets 240 when
seat assembly 50 is in its rear-upright position and a load is
applied thereto. In particular, frame brackets 260 have a
surface, such as a nylon insert 264, which is adapted to engage
a facing insert 266 éupported on bracket 262. Therefore, weight
transferred downwardly onto the front of seat frame 54 is
supported to inhibit "sagging" of seat assembly 50. Brackets 262
are also formed to include a vertical stop surface 268 adapted
to engage a forward edge surface of brackets 69 of carriage
assembly 60 when carriage assembly 60 is in its forwardmost
position relative to tracks 66. This engagement provides
additional support to leg rest assembly 18 through its linkages
* to inhibit "sagging" thereof in the extended operative position.

Thus, the invention provides a sofa construction that

has a seat frame 54 and seat back 52 that move between an
"upright" position (Figure 7), a "tilted" position (Figure 8 in
phantom) gnd a "reclined" position (Figure 8). Manual force,
leveraged through leg rest pantographic linkages 156, is used to
Cvercome gravity and the spring force provided within recliner

Rechanism 10 for smoothly and easily returning seat asseigly 50

mﬁiiﬂi‘iilfﬁfi‘ zi‘Ti



assi st, rechani sm of the present invention; Figure 16 is a side
vieM/bf the recliner assist nmechanismof the present invention in the

"l ocked" position it assumes when the leg rest assenbly is fully
retracted; Figure 17 is a side view, simlar to Figure 16,
showi £gom thepBtiltedt to the "mmia!ﬂ:"c positdonsandsheq et &

recliner assist mechanismas it is initially activated for causing the |eg

rest A8sExPRy its exfended te ilts s&BRA Pogikionon:

Referring now tco Figure 12, there is shown a modular
sofa 300 having independent reclinable seat units 302 and 304,
and a fixed (i.e. non-reclinable) seat units 306. Reclinable
seat units 302 and 304 are of substantially identical
construction, with the principal exception being the inclusion
of arm portions 308 and 310 on opposite sides thereof.
Accordingly, for the purposes of discussion, only reclinable seat
unit 302 will be discussed. However, it will be appreciated that
the construction and operation of reclinable seat unit 304 will
be substdntially similar to seat unit 302 with a noted exception _
of the positioning of the arm rest portion 310 of seat unit 304.

With particulér reference to Figure 13, a recliner
}  mechanism 312 is shown that is constructed in accordance with an
alternative preferred embodiment of the present invention and
which is adapted for use in seat unit 302. As will be

appreciated, recliner mechanism 312 is a modified version of

recliner mechanism 10. More particularly, recliner mechanism 312

is a "three-way" mechanism which can be independently "tilted",
“reclined®™ and have its leg rest assembly 18 operably retracted
or extended in a manner substantially similar to that previously
described. It is to be understood that while recliner mechanism
312 is shown in association with sofa 300, it is likewise readily
adaptable for use in other articles of furniture such chairs,
modular components, and the like. _

As best seen from Figure 13, recliner mechanis; 312

9enerally includes a seat assembly 314, a pair of laterally
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Fi g']u-r'e"‘*'l8 Is a side view, simlar to Figure 16, show ng the nechanismin a
fukl y "unl ocked" position when the leg rest assenbly is extended and the
seat assenbly is inits forward tilted position;

10 gpaced and BUtWaddif dpeRling® t¥alks’ Y6 8ha' 14d., 'd &E¥&89%0a
assembly 320 and leg rest assembly 18. These components are
substantially identical to corresponding components incorporated
into recliner mechanism 10. As such, like numbers are used
hereinafter to designate those components previously described.
Accordingly, recliner mechanism 312 also includes various other
linkages, mechanisms and components that are also substantially
identical to those previously shown and described with respect
to recliner mechanism 10. Examples of such mechanisms and
components include, but are not limited to, locking mechanism
120, tilt linkage assemblies 136, spring-assist toggle mechanisms
142, bracket linkage assemblies 118 and pantograph linkage
assemblies 156. To the extent that these previously described
mechanisms and components are not substantially different in form
and operation in recliner mechanism 312, they will not be
discussed in detail.

It should also be appreciated that the recliner

mechanism 312 incorporates various structures and features that

are similar to corresponding structures and features shown and

described in other copending applications of the present
assignee, the disclosures of which are each incorporated herein
by reference. For instance, the manually operated actuator lever
and its release linkage are substantially the same as that shown
and described in copending application Serial No, 715,851, filed
June 20, 1991, entitled *Chair Mechanism". Further the method
and apparatus for alignably mounting independent reclinable seat
Units together via a pair of parallel, spaced apart frame —;ails

to form a modular sofa (i.e. as depicted in Figure 12) is
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assemaﬁxes I ncorporated into the recliner mechanismof Figure 13 shown in
Ipcked and "rel eased" positions, respectively; Figure 21 is a
per spective view of a portion of still another preferred enbodi nent for

rochat bR bf1Sr o thek ERER bb&%&sﬁiﬁ%ﬁaﬁ%ﬁf &
e T APPSR bl L AN OB B ashe ol 0,
s a PSBECing ©appatathis' Fol ' HBALIRIC ' EoFa Assembly”. The common
details and function of these various components described in the
co-pending applications set forth above, while made part of the
present invention herein relating to recliner mechanism 312, will

not be repeated.

With continued reference. to Figures 13 and 14, recliner
mechanism 312 is shown to also include a front bottom frame rail
330 to which front end portions 332 and 334 of tracks 316 and
318, respectively, are secured. Tracks 316 and 318 also include
rear end portions 336 and 338, respectively, which are secured
via brackets 340 and 342 to a rear bottom frame rail 344. |
Moreover, a pair of laterally spaced wooden side frame members
j 346 and 348 are secured between front and rear bottom frame rails
330 and 344, respectively. An upper stabilizer rail 350 is
fixedly secured in between the side frame members 346 and 348 and
includes first and second spring brackets 352 and 354,
respectively. In addition, spring 97 concentrically surrounds
V one end of support shaft 96 between wooden side rail 348 and
nylon washer 95 adjacent an outer surface of slot 8. A nylon
insert 355 is retained within slot 98 for minimizing frictional
resistance to movement of the front end of seat assembly 314 with
respect to support shaft 96. In addition, generally sinusoidal
r spring clips 357 are provided for positively 1locating and
separating portions of pantograph leg rest 1linkages 156 on

support shaft 96 while inhibiting rotation of support sha;{: 96.
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anc%i.rec'ﬁ ner mechani smof Figure 21 showing the |leg rest assenbly and
noveabl e frane assenbly in their fully forward positions.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON I n accordance with the
t eachi ngs of theSecuredt to reamh iafh, springpbracketsc|iSe nandesbapi vaf or
use in single person (i.e., chalrs) and nmulti-person (i.e., sofas and

| ovescadjustiable| wingf muatsniai,c axe deyel ssrews 2354 | Inbessdedatibad in
o gat e&igl‘ext ?Llelft tahned ! r ;g‘\éedtorggcllel rie{nkn:gceh azlszg]miaiies 142, means are
provided for selectively adjusting the degree or amount of biased
*assist" generated. More specifically, coupled to each eyelet
portions of eye screws 215 is a first end of helical coil springs
214 which is coupled at its opposite end to a re#r leg portion
210 of C-shaped toggle links 208. Toggle link 208 is pivotally
secured to a toggle lever 202 which, in turn, is fixedly secured
for rotation with square drive rod 376 of drive rod assembly 320.
As will be described hereinafter, the tensioning on coil springs
214 can be selectively adjusted for varyiné the rate or “speed"
at which the leg rest pantograph linkages 156 move between their -
"stowed" and "elevated" positions. Such rate adjustment directly
corresponds to the degree of spring-biased "assist" provided by
the toggle linkage assemblies 142.

In accordance with a novel feature of the present
invention, releasable assist means are provided in associated
with recliner mechanism 312 for permitting the seat occupant to
initiate movement of the leg rest assembly toward its extended
position. The releasable assist means permits the seat occupant
to deliberately initiate movement of the leg rest assembly toward
its extended and elevated position with virtually no physical
effort. Such an arrangement is particularly advantages for
elderly or handicapped persons or others having difficulty in
using conventional release mechanism (i.e. levers and the like).

More specifically, recliner assist mechanism 328 is shown to

include a push-button release switch 386 coupled via a cable 388
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a Lvai I;"“t:,\ugger" type or a "zero wall proximty" recliner unit. Mre
par‘ri cularly, the inproved recliner mechanismis designed to travel within
t hel confines of its stati onary frame assenbly for substantially flush

opor at a8 et ey, {0, ° Aefifrel brechEt bbb 18 miveraigy .2
and hagapled 3 il bl SOpERE P LrBEC NN 1 Ak ol Pl enbl E Ag2C
perFonhibiﬁg' 13O WHE Hetind P A AUI NPEEotpiéd 1ink members 394 and
396, respectively. Actuator bracket 390 is also pivotably
coupled about pivot point 391 to a base bracket 398 which is, in
turn, fixedly secured to an outer sheath portion 400 of cable 388
via a threaded screw 402 and retaining member 404.

Recliner assist mechanism 328 also includes a drive
assist bracket 406 and a drive bracket 408. Drive assist bracket
has a first end 410 which is coupled to a first end of first coil
spring 412. First coil spring 412 is coupled at its opposite end
to a spring bracket 414 with spring bracket 414 being fixedly
secured to an upper and forward portion of wooden side frame
member 348. A second end portion 416 of drive assist bracket 406
includes a transversely extending shoulder portion 418 having a
button-type grommet 420 secured in an aperture 422 formed
therein. Drive assist bracket 406 is pivotally coupled about an
upper pivot point 423 to first link member 394 via a rivet 424
which extends through a washer 426 and an aperture 428 in drive

h assist bracket 406 and an aperture 430 in first link member 394.
Furthermore, drive assist bracket 406 is 3journalled for
rotational movement via bushings 432 and 434, and aperture 436,
about drive rod 376.

_As best seen in Figure 15, drive bracket 408 is shown

to include a first end portion 438 and a second end portion 440.
First end portion 438 includes a square-shaped opening 442
through which a portion of square drive rod 376 extends. In this

manner, drive rod 376 is secured to drive bracket 408 for direct
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t he ‘i npfoved recliner nechanism the leg rest assenmbly is extended by
sel ,ect'i vely rotating an actuator |ever which is concealed in the sofa
bet ween an outer edge of the seat cushion and the inside arm |In

addi t i petatsidest therewiyhcon@irpesrtion of drive rod 376 also extends

through a second coil spring 444, which is retained over an end
portion of drive rod 376 via a retainer clip 446 and a fastening
meunber, such as a cotter pin or the like. Second end portion 440
of drive bracket 408 includes a threaded aperture 448 through
vhich a threaded adjusting screw 450 extends. Adjusting screw
450 is also retained on second end portion 440 via a threaded nut
452, thereby enabling threaded ﬁdjusting screw 450 to be
adjustably located at a predetermined position with respect to
grommet 420 supported on drive assist bracket 406.

With continued reference to Figures 15 through 18, a
first end portion 454 of actuator bracket 390 is shown coupled
to an end portion 456 of cable 388. A second end portion 458 of -
actuator bracket 390 is coupled to a third coil spring 460 which
is, in turn, coupled to a leg 462 of base bracket 398. As noted,
actuator bracket 390 is pivotally coupled about pivot point 391
to second link member 396 of cocking linkage assembly 392 and to
base bfacket 398. More particularly, a rivet 468 extends through
washer 466, aperture 464 in actuator brackets 390, aperture 470
of second link member 396, and aperture 472 formed in base
bracket 398 to define pivot point 391. Moreover, a shoulder
portion 474 formed on actuator bracket 390 acts on an edge
surface of second. link member 396 for pivotably moving second
link member 396 in response to axial movement of cable 388.

In accordance with a preferred construction of the
present invention, first and second link members 394 and 396
define an "over-center" locking mechanism. Link members 394 and
396 are pivotally coupled about a central pivot point 475 via a
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"t||t| ng" novezent of the seat unit is provided upon such rotation of the
actruator | ever. Thereafter, independent "reclining" novenent of the
sedt back relative to the seat is possible when the seat unit is in the
"tilted" position. The recliner nechanismof the present invention is
relat ipitlet 4v6pRashet V85 dnd RiPeFturss 450 kRASLBEPPOLRbA £ SeSon@NS
whijch are nodernly essential for marketing all styles of sofa or |oveseat
furini tamde £irst link mddber@r39cuand BSAGr vespectdvidly.dr Becysd 1wk

member 396 further includes a boss portion 484 having a groove

extending circumferentially therearound which retains one end of

a fourth coil spring 486 thereon. The other end of fourth coil
spring 486 is similarly adapted to be coupled to a
circunferential groove extending around a boss portion 488 of

base bracket 398. Base bracket 398 is adapted to be fixedly

secured to wooden side frame member 348 via shoulder portion 490
and elongated openings 492 through which threaded screws or the
like may be inserted.

With particular reference now to Figures 16 through 18,
a detailed description of the operation of the recliner assist
mechanism 328 will be provided. 1In general, recliner assist
mechanism 328 operates to initiate extension of pantograph
linkage assemblies 156, and thus leg rest frame board 154 (Figure
14), as well as initiation of forward movement of seat assembly
314 from its "upright" position to its "tilted" position. More
specifically, Figure 16 shows recliner assist mechanism 328 in
an orientation it assumes when leg rest assembly 18 is fully
retracted and seat assembly 314 is in its rear "“upright"
position. 1In this condition, first coil spring 412 is operable

to exert a maximum tensioning force on first end portion 410 of

drive assist bracket 406. As such, first coil spring 412 tends

Hi to drive assist bracket 410 in a counterclockwise manner about

drive rod 376. Concurrently, fourth coil spring 486 is exerting
a minimum tensioning force in holding first and second link

members 394 and 396 of cocking linkage assembly 392 in a ™locked"

T




oper"at.i"v'.e rel ati onship of an inproved recliner nechanism 10 of the type
adapted to be supported within a franme assenbly 12 will now be descri bed
in greater detail. More particul arly, Figure 1A shovvs an exenpl ary

e T R T P AT
T iRagy 51 Ve gk st et e |
depi Clorientaitionh,0Pes algetieral 190 EhévRt inNipigde 28] or a slightly
*over-center” orientation, with pivot point 475 of cocking
linkage assembly 392 being located slightly inwardly relative to
drive rod 376. As will be appreciated, coil spring 460 is also
under minimum tension while operating to hold first end portion
454 of actuator bracket 390, and thus cable 388, taut to remove
any slack therein.

With reference to Figure 17, upon the seat occupant
selectively depressing push-button switch 386 (Figures 13 and
15), cable 388 is axially displaced or drawn upwardly, (i.e.
preferably by approximately 0.5 inches) thus causing actuator
bracket 390 to move pivotally in a counterclockwise direction
(i.e. as indicated by directional arrow 496). Such
counterclockwise movement of actuator bracket 390 causes shoulder
portion 474 to forcibly urge second link member 396 to pivot
about pivot point 391 in a counterclockwise direction against the
biasing force of fourth coil spring 486 and third ceil spring
q 460. Thus, central pivot point 475 between first and second link
members 394 and 396, respectively, is rearwardly displaced out

of longitudinal alignment or "over-center" alignment thereby
"unlocking® cocking linkage assembly 392. In this condition,

drive assist bracket 406 is able to freely pivot in a
counterclockwise direction about drive rod 376. Therefore, the
relatively large tensioning force provided by first coil spring
412 acts to urge drive assist bracket 406 to pivotf’in a

counterclockwise direction about drive rod 376 which cause
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16b§éng“nheir respective leg rest assenblies 18. Simlarly, an exenplary
sofa 20 is shown in Figures 2A through 2C having right and |eft

uphol stered and reclinable seat units 16a and 16b, respectively, in

var i ousorzespontiings pivotabdt mevement| ofedirivesiraciet 408 and, in

+2 turn, drive rod 376 (see directional arrow 497).

With reference to Figure 18, as drive assist bracket
406 is pivoted in a counterclockwise direction in response to the
tensioning force of first coil spring 412, first and second link
members 394 and 396 are pivotally urged into a partially folded
orientation against the biasing force of fourth coil spring 486.
As will be appreciated, coil spring 412 is sized to provide
sufficient tension loading to cause drive assist bracket 406 to
be rotated counterclockwise along a generally arcuate path to
initiate and continue rotation of drive rod 376 until the
counteracting over-center biasing force pro&ided by coil springs
214 of toggle 1linkage assemblies 142 has been overcone.
Moreover, first coil spring 412 is of a length and construction
to enable it to exert a relatively large tensioning force on
drive assist bracket 406 which is sufficient to cause drive
assist bracket 406 to rotate drive bracket 408 and drive rod 376
against the counteracting force generated by coil springs 214.
Furthermore, once drive assist bracket 406 has caused sufficient
movement of drive bracket 408 and drive'rod 376 past the “over-
center" point of C-shaped toggle links 208, coil springs 214 are
able to exert a counterclockwise driving force on drive rod 376
to thereby assist in continuing the counterclockwise rotation of
drive rod 376. As previously described, this action urges leg
b rest assembly 18 to a fully extended position in a relatively
smooth and continuous fashion. However, it is contemplated that
in recliner mechanisms which do not include rearwardly -raised

} tracks for assisting (i.e. gravity) in leg rest extension and

ltlﬂiiifi‘ﬁlfﬂfi’l’i\‘ﬂ
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Fi gd're;Zr:i S a perspective view of a right side recliner nechanism 10, with
uphal stery, padding, springs, etc. renoved, which is adapted for use with
right seat units 16a of |oveseat 14 and sofa 20. It will be appreciated

that tpBeateabsafbly anaing rdvdientsCla f Otrofgér S€811 UBprIng6R12S ma
substantially a mrror-inage of that shown itrf\éFi gure 4.prrgover, tf’{e

recl i ngimplycbanregquizedotoaind tfaitle ¥isd Hidvenmentsnind 16b each have a
conceal ed actuater |lever 22 with a handle portion 24 provided adjacent an
armportion of tia sEreral] owesdst tmechamisme328 causes sufficient
angular movement of drive rod 376 about its axis to result in
corresponding movement of various linkage mechanisms driven by
or drivingly coupled to drive rod 376. As previously described,
such movement of these various linkage mechanisms permits
extension of leg rest pantograph assemblies 156 via spring-
assisted toggle linkage assemblies 142, and *tilting"™ movement
of seat assembly 314 via operatively releasing bracket linkage
assemblies 118 and tilt linkage assemblies 504 to permit seat
assembly 314 to roll forward in tracks 316 and 318. Accordingly,
only minimal physical effort (i.e. depressing switch 386), is
required to initiate extension of leg rest pantographs 156.
While recliner mechanism 312 is shown with a hand lever actuator
in addition to push-button recliner assist mechanism 328, it will
be appreciated that recliner assembly 312 could be provided with
either independently, or with both as shown, depending on the
preference of the end user.

Chairs embodying recliner mechanisms, of the type such
as recliner mechanisms 10 or 312 are particularly suited for use
with push-button recliner assist mechanism 328. This is due, in
part, to the fact that recliner mechanisms 10 and 312 have the
cearward portion of their curved tracks raised to store energy
for extending leg rest assemblies 156 and simultaneously moving
the seat assembly (i.e. or carriage) from its upright to its
forvard-tilted position when the seat assembly is permitted to

roll forward in the tracks.
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eagily reached by a person seated in the seating unit for convenient
actfuati on of recliner nmechani sm 10. However, it wll be appreciated that
ot her suitable manual |y operabl e rel ease mechanismknown in the art, such
as |a push- but t ofincabteordaneceswithr anothere tindquen featiirac ofareclinesr , can
beijreadily incorporated into the inproved recliner nmechani smof the

pr dsemechanism: 332, uppednistabiliizer ixallk 350 cistshawnhte includehs

praferred enbodi nents reflect incorporation of inproved recliner _nmechanism
10 |i ns§ePRTarket 328 fixedl¥ spruredo therersm thatsextends generally

forwardly therefrom in a generally horizontal plane. Stop
bracket 378 has a transverse end surface 379 that is adapted to
make abutting contact with an adjustable locator member 380.
Adjustable locator member 380 is secured to a flanged bracket 382
mounted to front bottom frame rail 330. In general, locator
member 380 is a stop screw that is adjustable with respect to
bracket 382 and which is secured thereto via a wing nut 384. 1In
operation, once drive rod 376 is released f'ram its "locked®
position, the entire seat assembly 314 and side frame members 346
and 348 move concurrently along tracks 316 and 318 via wheel
units 499 of tilt linkage assemblies 504. Therefore, upper
stabilizer rail 350 also moves toward locator member 380 and
flange bracket 382 until end surface 379 of stop bracket 378
comes into contact with adjustable locator member 380. This
adjustable feature is operable to control the forward movement
of seat assembly 314 and side frame members 346 and 348 and, in
turn, controls the amount of extension of pantograph linkages
156. As noted, the position of locator member 380 with respect
to end 379 of stop bracket 378 can be selectively adjusted to

cause corresponding adjustment of the "angle of inclination” and

"height" for leg rest frame board 154. The maximum inclination
angle and height is defined by leg rest assembly 18 being allowed
to travel to its "fully" elevated position. In the *"fully"
extended position, C~shaped toggle 1links 208 are biased by s‘pring

214 to assume a fully over-center position relative to drive rod
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Iikemﬁse‘feadlly adaptabl e for use in other articles of furniture such as
chairs, - nodul ar conponents, and the |ike. Wth particular
refergnce to Figure 3, a stationary frane assenbly 12 for sofa 20 is shown
whichjis configured to support and retain left and right recliner

mechahi 76, 160t fbus Providers amaxibin fordef operableectq Maintainsdeyi ons
26, 28 and 30. Central frame section 28 is adapted to support a

non-r bcFesEpRgsemkly 18 inithen8fuddyfhextended: posdtiom 26 and 30 support

ted,
seat junits 16a aﬂg \%?Pl ﬁgsﬁggé'eéfaxea, Aslgmwlelr nclERat |°g gngle for

leg rest board 152 will make it easier for a seat occupant to
retract leg rest assembly 18. Conversely, when leg rest frame
board 152 is at its *"fully" elevated position it is more
difficult to initiate retraction of leg rest assembly 18 since
the seat occupant must displace or "break" spring-assisted toggle
linkage assemblies 142 from their fully over-center position.
Therefore, by controllably inhibiting C-shaped toggle links 208
from moving to their fully over-center position, the tensioning
force exerted by coil springs 214 can be controlled so as to
adjustably vary the amount of downward force which must be
exerted by the legs of the seat occupant to initiate retraction
of leg rest assembly 18. Accordingly, the amount of effort
needed to begin retraction of leg rest frame board 152 can be
controllably adjusted in accordance with the inclination angle
and height desired by the seat occupant. This feature is
particularly advantageous for individuals of limited leg strength
L such as elderly and/or handicapped individual.

An additional degree of leg rest adjustability is
provided by the two eyelet screws 215 and wing nuts 217 of toggle
linkage assemblies 142. More particularly, wing nuts 217 enable

the tension loading of coil springs 214 to be controllably
adjusted to thus increase or decrease the amount of "assist"
developed for driving leg rest assembly 18 between its "stored"
(i.e. retracted) position and an extended position (as defined

by the location of stop bracket 380 relative to locator screw
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| ovésédt 14 woul d have a frame assenbly that is substantially
13 Jsimlar to frane assenmbly 12 except that center section 28 would be
rempved. Frame assenbly 12 is preferably made of nunmerous wood rails that

are lfi 383y s¥For exanpie,hdy Bightening wing fute2l7 aare kenmion sis

staples, nails, apd screws, and which
produced in coil springs 214 thus generating a quicker, more

positive ™assist" characteristic upon movement of leg rest 18.
Conversely, unscrewing of wing nuts 217 serves to adjustably
reduce the tension force in coil springs 214 thereby slowing down
or reducing the amount of "“assist" provided to move leg rest
assenmbly 18.

As will now be apparent, the various aforementioned

modes of adjustability for recliner mechanism 312 are

substantially coactive so as to permit customized adjustment.
| This is particularly advantages in articles of furniture such as
sofa 300 having at least two independent reclinable seat units
302 and 304. More particularly, the amount of "assist" developed.
by toggle linkage assemblies 142 for each leg rest assembly 18
and/or the desired leg rest "inclination™ and "height"™ can be
individually adjusted to fit the particular needs of two distinct
individuals.

As in all reclining mechanisms, there is a certain
~amount of fabric drag or friction between the moveable
upholstered seat unit and the outer frame upon activation of the
recliner. As such, gravity tends to provide greater assistance
to a heavier seat occupant in pulling seat assembly 314 down
tracks 316 and 318 so as to more easily overcome such drag
forces. However, a lighter weight seat occcupant is required to
exert a more deliberate effort for overcoming the frictional drag
forces to generate the reclining movement. Thus, a greater
spring force in coil springs 214 acts to assist the 1ighter

weight seat occupant in overcoming the drag characteristics. By
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may pe 'r‘eu nforced at critical joints by nmetal reinforcenent plates or
bracket's and/ or wood corner blocks in a known manner. Frane
assepbly 12 has left and right vertical rear corner posts 32 and

i m | abie Gahd tdt, b RS SR iR esl Weitnt 3ol o R Suer
Whi ch ex?‘wﬁﬂ% EndincFbadie MY TSR OO wief Frtonift i ) Belelach ™
br ace 18@92384.01'&:%.1&5%3[&‘3 W) AHB 'Pidrtes d@fgRE HBRE™ oBRLpaf? Yhn
also adjust the "inclination"” of leg rest frame board 152
downwardly from the "fully" extended position. In this manner,

the lighter weight seat occcupant is not required to overcome the
increased spring tension of coil springs 214 for "breaking™ over

the over-center position of toggle 1linkage 142. As such,

retractive movement of leg rest board 152 and, in turn, leg rest
pantographs 156 toward the stowed position is relatively easy and
extremely smooth. .

Still yet another degree of adjustability is provided
by variably adjusting the length of adjusting screw 450 supported
from drive bracket 408. By threadably adjusting screw 450, the
prelcading of drive bracket 408 can be adjusted while recliner
assist mechanism 328 is in the "locked" position, thus making
drive bracket 408 more easily urged into movement by drive assist
bracket 406 via actuation of button actuator 386.

With reference now to Figures 19 and 20, tilt linkage
{ assembly 504 of the present invention incorporating a pivot lever
506, a connector link 508 and an intermediate bracket 510 is
shown in greater detail. One end 512 of pivot lever 506 is

pivotally coupled to one end of a C-shaped toggle 1link 514. The

Aaenn

opposite end of C-shaped toggle link 514 is, in turn, pivotally
| coupled to a connector link 516 which is fixedly secured to the
drive rod 376. The length of connector 1link 516 is largely
responsible for the amount of angular "tilting" movement ‘of seat

g assembly 314. In addition, a rear end portion 518 of
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verfi-cat posts 32. Left and right |ower inner side rails 42 define an
i nnpr edge for |ocating recliner nmechanisnms 10 thereon. A suitable leg
assenbly 44 nmay be affixed to the bottom of spaced bottomrails 46. Left

andi 1 ijgierhitd it TEORELE s CRIGLENEL P8Rl Qd Nendr
0 % n?l ng? segureg ?‘?om

I nvention are adapted t to a top surface

rai| s s4p g dotinedtasy | 1inw 56§)erat|on within the confines of frane
sections 26 and 30. Again, It is to be noted that the recliner mechani sm

mounpted in | ef trie arfyr iRl o keinde boetuédn hamel e{st oM {hx&ge
" rrora-ssembly 504 .0f the present invention and tilting linkages 136
of recliner mechanism 10 is that intermediate link 510 includes
a riser bracket 522 that acts to adjust the orientation of

intermediate bracket 510 relative to connector link $08. This

orientation adjustment is necessary due to the difference in
| height between the front and the back of tracks 316 and 318. In
addition, front wheel 499 of each tilt linkage assembly 504 is
mounted in a slightly different location than that on bearing
link assemblies 26 to also accommodate the height difference of
the tracks. As reclinable seating unit 302 begins to move
forwardly, C-shaped connecting link 514 is rotated in a counter
+ clockwise manner when viewing Figures 19 and 20. This movement
causes pivot lever 506 to begin moving forwardly and downwardly
relatively to drive rod 376. Concurrently, intermediate bracket
510 pivots at its rear end portion 518, and also at a pivot point -
520. Accordingly, rear end portion 518 of the intermediate
{ bracket 506 pivots slightly downwardly to "tilt" the seat back
of seat assembly 314 downwardly relative to the front of the seat
menmber as seating assembly 314 moves down tracks 316 and 318
toward its forward-tilted position. Thus, tilt 1linkage
assemblies 504 serve to prevent seat assembly 314 from changing

- AR

‘ its orientation appreciably as it is moved from the elevated rear
end portions 336 and 338 of tracks 316 and 318, respectively, to
the lowered front end portions while performing the ®tilting®

function of the three-way recliner mechanism.

i
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I mag __:"(i_f the recliner mechanism 10 il | ustrated. Wiile a specific frane
asseply is described, it is to be understood that it is nmerely exenplary

for Jpurposes of illustration only Wth particular reference now
to Hgures 4 thﬁ@d’é’n re ezﬁ?@ﬁ/aﬁpougiﬁgﬁﬁﬁne%ls andi §# ovafditionai

nmechani sm 10 wil be desirl bed in gr ea}. det ai | In general ecl i ner
necha,{.,lslmsfgations of reclinable sea t 302 can be se Fiqure

21, reclinable seat unit 302 is shown with leg rest frame member
154 thereof in a fully retracted position. In Fiqure 22, it can
be seen that side arm portion 308 of seat unit 302 moves
concurrently outwardly with recliner mechanism 312 as extending
action of leg rest member 152 is initiated. The "travelling side

body" movement of outer arm 308 or "side body" of a loveseat or

sofa along with seating assembly 314 as it moves between its

standard "upright" to its "forward-tilted" positions provides an
aesthetically pleasing and functional appearance that is
frequently desired in sofas and loveseats. It should be noted
that in such an embodiment, push-button rélease switch 386 can -
be located on moving outer arm 308 so that there is no relative
movement between push-button release switch 386 and the rest of
recliner assist mechanism 328 as seat assembly 314 and assist
mechanism 328 move forwardly along tracks 316 and 318.
From Figure 22 it can also be seen that stop bracket
378 comes into abutting contact with locator screw 380 to halt
{ forward extending travel of leg rest frame: board 152 at a
predetermined point of travel. It will be appreciated, however,
that reclinable seat unit 302 could be readily configqured to
enable recliner mechanism 312 to move independently of arm
portion 308, and other frame-like members of the recliner chair
Q 302, if so desired.
) The foregoing discussion discloses and describes an
exemplary embodiment of the present invention. One skilled in

1 the art will readily recognize from such discussion, and from the

uliilin’i‘iilﬂifi‘ il‘ii|l
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14 is provided to produce independent "tilting" and "reclining" novenent
of a sgat assenbly 50 within frame assembly 12 and selective operation of

| eg rest assenbljes 18. Sggt assenbly 50, includes a seqi back 52 and a
seat flrafReEPR of IFAVWIRGSs anthsteleirg. i nthataniAr ‘P\‘éﬁ e%ﬂ%&st'hem

to sugp S pad stery, etc |n order e
styligt® %é&f €$%¢ ab?@g 83?8 iBVﬁse&Pﬂ be Bosgé
Clar'Sxdepgktigﬁf%réﬁléhggspirig an& scope of the invention as defined

in the following clainms.

“ﬁﬁ’i‘iﬂ‘:i’i‘itﬁﬂi"umn f

- 47 -



angul ar~frovenent of seat unit 16 and, in turn, seat assenbly 50 relative
to & stationary base assenbly 56 nounted to bottom.rails—46 of- frame

assgnbly 12. Recliner mechanism 10 is desi gned such_ . that d i n "t||t|ng
novgnent, a relatively constant |n§bg%gg§ angl e "A" c
and jseat franme 54 is naintained. uch "tilting"

substantially concurrently with protraction of Ieg 8 Vi a
sufficient rotation of actuator |ever 22 by the seat occupant. Likew se,
ret ur nwhatsest Cladmedl&@st:o the "upright" position occurs concurrently with
return

1. A seating unit for use in an article of furniture
of the type having a frame section within which said seating unit
is secured, said seating unit comprising:

a seat assembly having a seat member and a seat back:

a leg rest aséemhly supported for movement between a
retracted position and an extended position:

drive means operatively connected to said leg rest
assembly, said drive means being moveable between a locked
position wherein said leg rest assembly is releasably retained
in said retracted position and a released position wheréin said -
leg rest assembly is permitted to move toward said extended
position; and .

manually~operated assist means for permitting a seat
occupant to selectively cause said drive means to move from said

!  locked position to said released position and initiate movement
of said leg rest assembly toward said extended position, said
assist means comprising:

bracket means coupled to said drive means and moveable
between a first position when said drive means is in said locked

* position and a second position when said drive means is in said
released position;

biasing means for urging said bracket means toward said

second position:

lf'
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legrest assenbly 18 to it "stowed" position. The term "reclining"
ref er's to the relative angul ar novenent of seat back 52 with respect to
seat franme 54 for increasing the included angle to a maxi num"B"

t her ebet ween. 1§pxIg mean ﬁ:ixgﬁ:'él'efaﬁﬁbly Mﬂﬂiﬁﬁnmfﬁracﬂcwﬁl bl e
when seating units 16 is in its normal "upright" position. However,

fol | peiang Lihisabd"fivetpositivn dsnopposdtion €0 ssidtblesing renes senbl y

56, a predeterm ned range of additional "reclining” novenent is possible

for amdproaching a reclined position simlar to a bed (i.e., a "fully"

actuation means for moving said linkage means in

response to a deliberate act by said seat occupant such that said
biasing means acts to move said bracket means to said second
position, whereby said drive means is moved to said released
position for releasing said leg rest assembly for movement toward

said extended position.

i i

-

e R e



4 4350 WJLIVWE 1R LIVl .I\V[uavw

reclineq position). Mreover, the present invention is desi ng“lI mlIHMm. III

infinite adjustnent of the desired reclined position
15 within the range of reclining novenent between the included angles "A"
and "B". 2. Theuseatihyl unlitaors dlwiroervliévein csaid oninkagel seat
assenbly 50 and leg rest assenbly 18 in their respective rear

means is an over-center linkage assembly moveable between a

locked position for releasably retaining said bracket means in
said first position and an unlocked position for releasing said

bracket means for movement toward said second position.

3. The seating unit of Claim 2 wherein said actuation
means comprises a pivotable actuating bracket which is adapted
to act on said over-center linkage assemnbly, cable means
operatively coupled to said actuator bracket, and release means
for selectively actuating said cable means for causing sufficient
pivotable movement of said actuating bracket to move said over-

center linkage assembly to said unlocked position.

4. The seating unit of Claim 3 wherein said bracket
means includes a first bracket member mounted for direct movement
with said drive means and a second bracket member pivotably
coupled to said first bracket member, said second bracket member
being biased by said biasing means such that said second bracket
member is operable to concurrently move said first bracket member
and said drive means when said over-center linkage assembly is
urged to said unlocked position by the cooperative movement of
said cable means and said actuator bracket, whereby said movement
of said drive means to said released position is ope::'able to
release said leg rest assembly for movement toward said extended

position.

't
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"up!r'ight":': and "stowed" positions in which an occupant may enjoy
conventional seating. Figure 8 i I | ustrates seat assenbly 50 of recliner
mechanism 10 in a forward fully "reclined" position and a "tilted"

qmon (Phant 0.l i nPRe. slelaltdigs unitJofe Tladsh eqDieurther %ai;&m its

ended operative position.. Upon rotation of actuator |eve

enblgecond bissingaiédns doupglet to 824l gveiScénter Ixik&ye REseniIYN
forward | ongi tudi nal novenent on base assenbly 56 to the position shown.

I n thi fort gbneuatipqsatbt)asinqpfonaempeniblieltdmimte sa il over-veritier
occupant on

linkage assembly into said locked position when said leg rest

5 assembly is returned by said seat occupant from said extended

position to said retracted position.

6. The seating unit of Claim 5 further comprising
third biasing means for biasing said actuator bracket in a
direction opposing pivotable movement thereof upon actuation of

*- said release means.

7. The seating unit of Claim 4 further comprising
adjustment means operatively associated with said first and
second bracket members for permitting selective adjustment of the

biasing force exerted by said first biasing means.

T““iiiif‘li‘iilﬂifi‘li‘ﬂiu
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sea be(c‘k\ 52 permts the additional range of "reclining" novenent. In this
"full y" reclined position, the included angle "B" between seat back 52 and
seaf frane 54 is at its maxi mum |evel. Wth particular reference

toghi gure 4, thegpri ey g2 MRRIHFt WBf '€LaiRCi WREPBINSEald Weldase

prguces the above- noted novenent characteristics will now be described.
Recl i ngeanBeCciani AN endtd1ipesi geabee! epush-bhtténasmeibey 6operablyhi ch
mrfor-image |l eft and right 'side rail assenblies 62 are securely
associated with said cable means such that deliberate depression

of said push-button member causes said cable means to pivot said

; actuating bracket so as to move said over-center linkage assembly

to said unlocked position.

9. The seating unit of Claim 2 further comprising

support means for supporting said seat assembly for translational

and tilting movement between an upright position and a tilted
n position, said seat assembly being in said upright position when
said leg rest assembly is in said retracted position and in said
tilted position when said leg rest assembly is in said extended
position, said seat assembly being operatively coupled to said
drive means such that selective actuation of said actuation means
causes substantially concurrent movement of said seat assembly
?  to its tilted position and said leg rest assembly to its extended

position.
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af fi xgd fnr supporting seat assenbly 50 therebetween. Carriage assenbly 60
is sugported for longitudinal fore and aft novement on stationary base

assemply 56 for generating the "tilting" novenment of seat assenbly 50.
' 60 is rel eased to nove forward

el at {ve to base’ A0senBhg se8tiseatnitsefbiciadm o iurther EoupY e n:
positfon. Likew Seécond linkage means operative for releasably retaining
said drive means in said locked position, said second linkage
means being moveable between a first position for releasable
locking said drive means in said locked position and a second
position for moving said drive means to said released position;
and

third linkage means operable for biasingly retaining

said leg rest assembly in said retracted position when said drive

‘ means is in said locked position and for biasingly driving said
leg rest assembly toward said extended position when said drive
means is in said released position; ‘

said second linkage means being moved to said second
position and said third linkage means aéting to drive said leg

5 rest assembly toward said extended position in response to said

actuation means causing movement of said first linkage means to

said unlocked position.
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rear novenment of carriage assenmbly 60 returns seat assenbly 50 to the
nor mad* uUpright position. Carriage assenbly 60 is a rigid support
structure having wheeled units 64 disposed for rolling novenent in |eft

paral el 1 aci ng Tt ackih SRAELHS hRF CIAPRA0 HEHIeT SPOBRERBLRS: whi ch
are preferably, SQUMEr dan sl | HaTRACkdade e sk BAER™ Enind
linkage means for permitting said seat occupant to variably
adjust the biasing resistance acting on said leg rest assembly
upon movement thereof between said extended position and said
retracted position; and
third adjustment means coactive with said seat assembly
and said frame section for permitting said seat occupant to
variably adjust the angle of inclination of said leg rest

assembly with a range defined between said retracted position and

a fully extended position.

i
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nmovepent-of wheel units 64 therein. Tracks 66 are rigidly secured at
opposite termnal ends via left and right angled brackets 68 to bottom
rail$ 46 of frame assenbly 12. Wth reference to Figure 9, carriage

assefrbly 60 is sy @q#ﬁ I ng,&qmtg
havi pg a first V\:hEE| unldf s }t%c?jadr}a%'u i orwarcfaportlon t’ﬁizeof

Leftiand right Rigaa iﬁ’a@&é? Hedh$ a{:&r&eﬁvaﬂy' eahpiaﬁgr igilYla

brackets 69, respectively,”for pivotable novenent about” pivot 71 and

i ncl idgeanss a0 h it ivié i hefRs afotNehtisiAgr tiN¢ing N thovErRmP SIS g£i@nd
seat assembly toward said tilted position when said drive means
is in said released position, said tilt linkage means being
operable for assisting said second linkage means in releasably
locking said seat assembly in said upright position when said
drive means is in said locked position;

said support means having a pair of wheel means

disposed for rolling movement within stationary track means and
having pivot link means upon which one of said pair of wheels is
mounted, said pivot link means interconnecting said support means
to said tilt linkage means and being operable to tilt a portion’
of said seat assembly relative to said wheel when said tilt
linkage means is moved in response to movement of said drive
means; and
said drive means including a transverse rotatable drive
rod and said manually operated assist means being operatively
connected to said drive rod for rotating said drive rod through
¢ a predetermined and limited angle to sufficiently move said
second linkage means for permitting actuation of said tilt
linkage means and said third linkage means in response to

selection actuation of said release means.
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plz(rot | evers 70 is secured to its respective left and right "tilt
I|n.kages the structure and operation of which will be described

herei nafter. Extendi ng transversely between |eft and right angl ed brackets

69 15 an upper 12| nfereegBELing! bnit ofSclii 1p vrerenereald exipading

between left and right pivot vers 70 is a |lower reinforcenent rail

ThesQ fridye 'edRs t inéPhliés 4 eaeg e Devérdgetriéd Wittedtly td Yadfd
carriage assenbly 60. eft and right side rail assenblies
af fi xdxriveo rod for rotai;ion therewith, said toggle lever being pivoted
to a first leg of a C-shaped toggle link which curves around and
below said drive rod and which has a second rear leg, and wherein
said second adjustment means includes spring means secured
between a portion of said seat assembly rearward of said toggle
link and said second leg, whereby said spring means urges said
drive rod to rotate in one direction for biasingly urging said
leg rest assembly toward its retracted position when a pivot
connection between said toggle lever and said front leg of said
toggle link moves over an over-center position, and wherein said
spring means acts to urge said drive rod to rotate in an opposite
direction to biasingly drive said leg rest assembly toward its
extended position when said pivot connection between said toggle
lever and said front leg of said toggle link moves over said
over-center position, said second adjustment means further
including tensioning means for adjusi:ing the biasing force

exerted by said spring means so as to selectively vary the rate

of retractive and extension movement of said leg rest assembly.

14. The seating unit of Claim 12 wherein said third
adjustment means includes stop means for selectively inhibiting
forward movement of said seat assembly when said seat assembly
is released for movement ﬁcward said tilted position such that
said stop means inhibits extension of said leg rest assembly to

said fully extended position. heet Has Been Replaced =
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cafriage assenbly 60 for supporting seat assenbly 50 therebetween during
"tilting" novenent of seat assenbly 50 upon forward o
17} novenent of carriage assenbly 60 on base assenbly 56. In addition,

sifde rail assenphlies 62 pivaotably interconnect seat ack 52 and seat frane
54' for pernittimg ilfdé'tﬂéﬁtfe}ﬂy”ﬁwq ted#ssist mechanism for use in

a seat unit for initiating the extension of a leg rest assembly,
sald leg rest assembly including a leg rest frame board,
pantograph linkage means coupled to said leg rest frame board for
controllably noviné said leg rest frame board between retracted
and extended positions, and drive means coupled to said
pantograph linkage means for movement between a locked position
wherein said leg rest frame board is in said retracted position

and a released position for permitting movement of said leg rest

frame board toward said extended position, said manually-
actuated assist mechanism comprising:

first bracket means coupled to said drive means and
-moveable between a first position when said drive means is in
said locked position and a second position corresponding to when
said drive means is in said released position;

over-center linkage means moveable from a first over-
center position for releasably maintaining said first bracket
means in said first position and a second over-center position
for releasing said first bracket means for movement to said
second position:

biasing means for urging said bracket means toward said
second position, said biasing means also operable to initiate
movement of said leg rest assembly toward said extended position
vhen said bracket means is in said second position;

an actuating bracket operable to engage said over-

center linkage means; and
This Sheet Has Been Reﬂll
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aneLquﬁtherebetmeen followng "tilted" novenent. Each side .rail assenbly
62 i pcél'udes a seat plate 80 fixedly secured to a side plate bracket 81
which is, in turn, secured to its respective angled bracket 69 of

For oo STy SRR S e e, B0 ASREEPRS PR cRR 1 O
S ' i -
onersikge BRIE SR ancer, & triad€ hadihofo AT aBur AU °,

position.
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i

to a rearward end of its respective side plate bracket 81. The upper end
of back nenbers 84 are pivotally coupled at pivot 85 to a first end of
sSwWi ng nmenbers 86 upon which seat back 52 is nounted in a conventi onal

manner. The oppggl,t e mig eéaéfﬁgngﬂi_t g 0141 Sti Nls "pEPeherSEndiladiingt al |y

connected at pivots 87 to left right seat brackets 88 which are, in
turn, geeohal bratket cliebfisl Hadviiy risbt Aregésohd @ndeaandr deiny!

Left and right extension springs 90 are attached between forward

ext enspiwet@llynassactiatadkwtithSgaid €irst! drdcketomeans, sadd second
bracket means being biased by said biasing means whereby said
second bracket means is operable to rotate said first bracket
means and thus said drive means when said over-center linkage
means is urged to said second over-center position by said
actuator bracket in response to a seat occupant selectively
actuating said release means, said rotatable movement of said
drive means being operable to extend said pantograph linkage

means to thereby cause said leg rest frame board to move to said

extended position.

17. The seating unit of Claim 16 wherein said release
means comprises cable means operatively associated with said
actuator bracket and push-button means for causing said cable
means to pivotably move said actuating bracket for selectively
moving said over-center linkage means to said second over-center

position.

18. The seating unit of Claim 16 further comprising
adjustable means operatively associated with said first bracket
means and said second bracket means for variably adjusting the
biasing force of said biasing means acting to urge said first

bracket means and said drive means into rotational movement.

This Sheet Has Been Replaced
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54 and.rearwardly extending extension brackets 94 secured to angled
carriage brackets 69. As such, seat assenbly 50 is normally biased in a
direction to maintain the normal included angle "A" between seat frane 54

and seat back 5219 egarHecgeating Uhitupf WIaimn7 iwHdérslinreaddi pashe base

assenbly 56. Extension brackets 94 are provided with a plurality of

st eppagshtton meams conpydes W napnallycdepbessibiet pushybuttenhsditoh
operable to cause said cable means to pivotally rotate said

actuator bracket through a predetermined range of motion.

20. The seating unit of Claim 16 further comprising
second adjustable means for limiting extension of said pantograph
linkage means as said pantograph linkage means is urged toward
said extended position for varying the inclination angle of said

leg rest frame board.

\\||\|\\ \|||\\ \\\l \I\ﬁm
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per m-t—adj ustment of the spring biasing force acting on seat assenbly 50.
A front support shaft 96 extends through lost-notion slots 98 forned in
the left and right frame rails of seat frame 54 and is connected at its
opposite ends t @lan Appeating vhitefor use in gin asddicls afefugmitnre | engt h

of slots 98 define the range of forward novenent of seat frairre 54 relative
to si 8€ the|type having a frame section within which said seating unit

is secured for longitudinal and ingular movement therein, saiad
seating unit comprising: |

track means secured to a base within said frame
section;

a seat assembly having a seat member, a seat back;

support means supporting said seat assembly for
translational and tilting movement on said track means between
a rear-upright position and a forward-tilted position;

a leg rest assembly supported for movement with said
support means between a retracted position when said seat
assembly is in said rear-upright position and an extended
operative position when said seat assembly is in said forward-
tilted position;

drive means for operatively connecting said support
means and said leg rest assembly, said drive means being moveable
between a locked position wherein said seat assembly is
releasably retained in said rear-upright position and a released
position for permitting said seat assembly to move toward said
forward-tilted position;

first over-center linkage means for selectively moving
said drive means between said locked and released positions, said
first over-center linkage means being moveable between a first
position for releasably locking said drive means in said locked

position and a second position for moving said drive means to

_—_—
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assentrl"r es 62 upon the seat occupant applying a force to "recline" seat
back 52 (see .Figures 7 and 8). In addition, friction nmeans are provided
for generating slight frictional drag upon novenent of support shaft 96

shaft 96 on ophbiF: dlowade é&%‘gg\aét@%@ LYY 68U 166 5 BRER. FUBBORR: ci ent |
AR 50018 AV ke SRR OO RBBRF B 1
angl egeft sd¥edily tdwidd Badd ?Sﬂdﬁﬁ-%'iﬂlt‘éd position when said drive
means is in said released position, said tilt linkage means being
operable for assisting said first over-center linkage means in
releasably 1locking said support means in said rear-upright
position when said drive means is in said locked position;

- second over-center linkage means operatively coupling
said leg rest assembly to said drive means and having spring
means for biasingly ;'etaining said leg rest assembly in said
retracted position when said drive means is in sgaid 1locked
position and for biasingly driving said leg rest assembly toward
said extended position when said drive means is in said released
position:

manually operated actuation means for permitting a seat
occupant to move said first over-center linkage means from said
first position to said second position:

first adjustable means coactive with said spring means
of said second over-center means for permitting said seat
occupant to variably adjust the amount of spring biased
assistance exerted by said spring means in moving said leg rest
assembly between said retracted and extended positions; and

second adjustable means for varying the amount of
forward travel of said support means relative to said track means
for causing corresponding adjustment to the angle of inclination

of said leg rest assembly. —
HasBeenRe;ilaced =
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"B". Sueh interaction between springs 90 and the friction neans also
produces stable and snmooth reclining novement which is not
overly-sensitive to small anpunts of novenment by the seat occupant.

e L L

ooV AR U et R ke R B oty o

(Figure flxage mechanism having a toggle lever directly connected for
rotation with said drive rod, said toggle lever pivoted to a
first leg of a C-shaped toggle link which curves around and below
said drive means and which has a second fear leg, and said spring
means is secured between a portion of said seat assembly rearwvard
of said toggle link and said second leg, whereby said spr%ng
means urges said drive means to rotate in one direction for
biasing said leg rest assembly toward its retracted position when
said pivot connection between said toggle lever and said front
leg of said toggle link is located below a line of center of said
drive means, and wherein said spring means acts to urge said
drive means to rotate in an opposite direction to forwardly drive
said leg rest assembly toward its extended position when said
pivot connection between said toggle lever and said front leg of
sajid toggle link is located above said line of center of said
drive means,and wherein said first adjustable means includes
tensioning means operable for permitting adjustment of the
tensioning force exerted on said leg rest assembly by said spring

means.
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RI ght amd IlemmHHlHr“ll ""”HH spacer sleeves 99 and a | onger central space-r

e' 101 a¥ e ccoax rted on support shaft 96 and are provided
for p05| tively locating and separ ating :

19 portions of Zant opiépbedting eshiti oRaQrainSP2 whebeinesafiabgdcond
herei nafter, thereon. Wave washers 103 provide a slight side-
adjustable means includes a stop bracket secured to and extending
forwardly from said support means; and
a locator member extending from a flange bracket
secured to said frame section, the position of said locator
member being adjustable relative to said stop bracket, said stop
bracket being operable to move toward and into abutting contact
with said locator member as said pantograph linkage means moves
toward said extended position, said second adjustable means thus
being operable to limit outward travel of said pantograph linkage

means, to thereby limit the elevated extension of a leg rest

member.

24. A seating unit of Claim 22 wherein said drive
means includes a transverse rotatable drive rod and said manually
operated actuation means being operatively connected to said
drive rod for causing rotation of said drive rod through a
predetermined and limited angle so as to move said first over-
center linkage means to said second position for permitting
actuation of said tilt linkage means and said second over-center

linkage means.

25. The seating unit of Claim 4 wherein said release
means is remotely located and operably associated with said cable
means such that deliberate actuation of said release means causes
said cable means to pivot said actuating bracket so as to move

said over-center linkage assembly to said unlocked positien.

This Sheet Has Been RTlaced
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| oadi ngFop spacer sleeves 99 and 101 and washers 95 to produce a rigid
support *shaft 96. Swi ng assenblies 82, extension springs 90 and
the friction nmeans provided on support shaft 96 coact to substantially
mai ntai n the nor 6. i Mthedeshting anit ofFf Claim 16 whdréigusaid releuset om
bet ween seat back 52 and seat frame 54 wupon "tilting" of seat assenbly 50
when caeangccanbrises calle meanssoperatiyedlyicsssaciatednariftdr veaiidy in

tracks 66 of base assenbly 56. However, to permt independent "reclining"
movenefictuator bracket and means for causing said cable means to

pivotably move said actuating bracket for selectively moving said

over-center linkage means to said second over-center position.

27. The seating unit of Claim 17 wherein said release
means for causing said cable means to pivotably move said
actuating bracket comprises a manually operable mechanism adapted
to cause said cable means to pivotally rotate said actuator

bracket through a predetermined range of motion.

28. The seating unit of Claim 10 further comprising: -
second adjustment means coactive with said third
linkage means for permitting said seat occupant to variably
adjust the biasing resistance acting on said leg rest assembly
upon movement thereof between said extended position and said

retracted position.

is Sheet Has Been Reﬂiaced
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for ihcf@asing the included angle to a maxi nrumof "B", swing nenbers 86
each pivot about both pivots 85 and 87 to cause substantially synchronous
rearward pivotal novenent of seat back 52 and forward novenent of seat

frame 54. C ; bel ow
seat franme 54 mnt% tra ké %ﬁ&gﬁ aiﬁléEQE%THESP?Qf 0 moodeﬁﬁ8g£%F§ﬂ1rails
46 of frame assengddond- &?ﬁ@tﬁeﬂ@nﬂﬁéanén éBﬁEéﬁ*e redeRt i 814N 68t
hei ght of recliner 10 permts use of |loose cushions 106 (Figures 1 and 2)
renovaligséiSiy ldrfl said epaftk S68tion for permitting said seat occupant
to variably adjust the angle of inclination of said leg rest
assembly with a range defined between said retracted position and

a fully extended position.

30. The seating unit of Claim 29 wherein said second
adjustment means includes stop means for selectively inhibiting
forward movement of said seat assembly when said seat assembly
is released for movement toward said tilted position such that
said stop means inhibits extension of said leg rest assembly to

said fully extended position.

This Sheet Has Been R
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frame ,5-4 In addition, recliner mechanism 10 is designed to cause |ess
upward angul ar novenent of seat frame 54 than conventional recliners upon
forward notion thereof during "tilting" and "reclining" which

significantly regucesy tdneffPrinit o uee 19 ahRrefsleo6eUpaPhitaréet urn
seat assenbly 50 to the wupright position and return |l eg rest assenbly 18
to thesthectdypROhavifig a frame section within which said seating unit
is secured for longitudinal and angular movement therein, said
seating unit comprising:

track means secured to a base within said frame
section;

a seat assembly having a seat member, a seat back:

support means supporting said seat assembly for
translational and tilting movement on said track means between
a rear-upright position and a forward-tilted position:;

a leg rest assembly supported for movement with said
support means between a retracted position when said seat
assembly is in said rear-upright position and an extended
operative position when said seat assembly is in said forward-
tilted position;

drive means for operatively connecting said support
means and said leg rest assembly, said drive means being moveable
between a locked position wherein said seat assembly is
releasably retained in said rear-upright position and a released
position for permitting said seat assembly to move toward said
forward-tilted position:;

first over-center linkage means for selectively moving
said drive means between said locked and released positions, said
first over-center linkage means being moveable between a first
position for releasably locking said drive means in said locked
position and a second position fg;mygyipgnggid drive means to

>~

said released position; Th’slsiiimiiilm“ m .
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20 - ™ As previously noted, the preferred enbodi nent includes a
actuation lover 22, which is hidden fromviewin the space between the
out si de edge of a cushion 106 and the uphol stered inside face of sofa 20,
and whi ch nust onI earwardly pivoted a relatively small anount
(appr oxi mat el y bé& eﬁ??nﬁHQPﬁ€3t§YelﬁrPeﬂpéﬁﬂadﬁm&d)sugpors

o e s 4 %gbhcf%g',s adatd *For ' 350350y TVIAY nVement’ of said
seat assembly toward said forward-tilted position when said drive
means is in said released position, said tilt linkage means being
operable for assisting said first over-center linkage means in
releasably locking said support means in said rear-upright
position when said drive means is in said locked position;

second over-center linkage means operatively coupling
said leg rest assembly to said drive means and having spring
means for biasingly retaining said leg rest assembly in said
retracted position when said drive means is in said 1locked
position and for biasingly driving said leg rest assembly toward
said extended position when said drive means is in said released
position:

manually operated actuation means for permitting a seat
occupant to move said first over-center linkage means from said
first position to said second position; and

first adjustable means coactive with said spring means
of said second over-center means for permitting said seat
occupant to variably adjust the amount of spring biased
assistance exerted by said spring means in moving said leg rest

assembly between said retracted and extended positions.
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"tiltimg" seat assenbly 50 and raising leg rest assenbly 18. More
specifically, pulling back on handle | ever 24 produces corresponding
angul ar novenent (counterclockwi se in the drawings) of a square

Cross-section t.r:?fagl g'i'ﬁg g&h*?n?ﬂni‘éss?bbxaﬂorsW”fﬁ?'r.hhi' Sﬁ%‘ﬁr. gﬁ%‘l 3 aat

supported by sui neans at rt osite ends to
plates 80 of |efgg d ahE i?r@ thbe Sont®f of
rotation of drive ro |s generally pa IeI oaitghe axis of rotation of

front popydfdrtrader |o£J Uatii 8tppodtOReah8SPETAt ¢ to said track means
for causing corresponding adjustment to the angle of inclination
of said leg rest assembly.

33. The seating unit of Claim 32 wherein said second
adjustable means includes a stop bracket secured to and extending
forwardly from said support means; and

a locator member extending from a flange bracket
secured to said frame section, the position of said locator
member being adjustable relative to said sto.p bracket, said stop
bracket being operable to move toward and into abutting contact
with said locator member as said pantograph linkage means moves
toward said extended position, said second adjustable means thus
being operable to limit outward travel of said pantograph linkage
means, to thereby limit the elevated extension of a leg rest

nmember.

Has Been R laced

HII\|\I \lll\l Illl ll\

't

Y




ACCOdeﬂg to the preferred enbodi nent, carriage assenbly 60, |eg rest
assenbly 18, and drive rod assenbly 110 are operatively interconnected so

t hat when one noves, all nove, . rotation of drive rod 112 |s
acconpani ed by Ve ¢3S aseb and
novenent of leg@ﬁgsgﬁﬁgggiégﬁghT%§9 gﬁie thgxdggdgg% as plvoted andl e 24

througy the €9pkchaving W irrilliet ertilon'Within Ghibh sata £€0PDRG it/

rotates drive rod 1127 the wei ght of the seat occupant in cooperation

with tize éﬁm@rx&rflsﬁgimﬁﬂdl NEAHAANgR1 add vovedentoftitiriedn, said
seating unit comprising:

track means secured to a base within said frame
section;

a seat assembly having a seat member, a seat back;

support means supporting said seat assembly for
translational and tilting movement on said track means between
a rear-upright position and a forward-tilted position:

a leg rest assembly supported for movement with said
support means between a retracted position when said seat
assembly is in said rear-upright position and an extended
operative position when said seat assembly is in said forward-
tilted position:;

drive means for operatively connecting said support
means and said leg rest assembly, said drive means being moveable
between a locked position wherein said seat assembly is
releasably retained in said rear-upright position and a released
position for permitting said seat assembly to move toward said
forward-tilted position;

first over-center linkage means for selectively moving
said drive means between said locked and released positions, said
first ove;-center linkage means being moveable between a first
position for releasably locking said drive means in said locked
position and a second position for moving said drive means to

said released position;
This Sheet Has Been Reﬂ
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rod assenbly 110 act to release (i.e. unlocks) carriage assenbly 60 for
f orward. novenent on base assenbly 56 for snoothly and

21.

continuously driving the various |linkages until seat assenbly 50

isin

the forward "tigged” a?ﬁébkoﬂe‘%ﬁh IpetdtiVery’ EXSTHNY saia supporenoul ar

novenent of drive ro

"

about 1ts*axi s
means to said drive means for causing tilting movement of said

seat assembly toward said forward-tiltec; position when said drive
means is in said released position, said tilt linkage means being
operable for assisting said first over-center linkage means in
releasably locking said support means in said rear-upright
position when said drive means is in said locked position;

second over-center linkage means operatively coupling
said leg rest assembly to said drive means and having spring
means for biasingly retaining said leg rest assembly in said
retracted position when said drive means is in said locked
position and for biasingly driving said leg rest assembly toward
said extended position when said drive means is in said released
position;

manually operated actuation means for permitting a seat
occupant to move said first over-center linkage means from said
first position to said second position; and

first adjustable means for varying the amount of
forward travel of said support means relative to said track means
for causing corresponding adjustment to the angle of inclination

of said leg rest assembly.
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results i n novenent of var| ous Ilnkage mechani snms for causing actuation of
| eg 'rest- assenbly 18 and "tilting" novenent of seat assenbly 50 by

releasmg carriage assembly 60 to roll in tracks 66. As will be
appreci ated, theggarisfpya Léﬂ’éﬁﬂ&suﬁiﬁ dfscgam 310wﬁ8i-¥1fze§ﬂiaesécbha‘ ted
range of angul ar novenent of drive rod via limted rotation of

act uat gpér+cefter? Xitkays t medns’ e&hemaeaec‘&laep&mnbo-alsﬁ@waer tbyggle | N
addition, the weight of the seat occupant and the center of gravity of

seat assnlubgg né6hanisnclainghe togylatleverfdidbectlynconnédtaddtby

@ Sposﬁgtation with said drive rod, said toggle lever pivoted to a
first leg of a C-shaped toggle link which curves around and below
said drive means and which has a second rear leg, and said spring
means is secured between a portion of said seat assembly rearward
of said toggle link and said second leg, whereby said spring
means urges said drive means to rotate in one direction for
biasing said leg rest assembly toward its retracted position when
said pivot connection between said toggle' lever and said front
leg of said toggle link is located below a line of center of said
drive means, and wherein said spring means acts to urge said"
drive means to rotate in an opposite direction to forwardly drive
said leg rest assembly toward its extended position when said
pivot connection between said toggle lever and said front leg of
said toggle link is 1oca£ed above said line of center of said

drive means.
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V\nthrrx"hracks 66 conbine to generate a forwardly directed force
carri age assenbly 60 which augnents thé limted occupant i nput

on
required

for inproved opgéat ImeOEeaethn&hii:Ooﬁ rclalh (39 whepetn- sahticefirsggl e
assenblies for leg rest assenb

18 and for carriage assenbly 60 are

desi gmtjustablbeé améa'mlj;ndMeandsﬁopvbraeket secunid \to @nihdxtepgdingt
assenbly 18 between their respective "upright" and "stowed" positions and

t hei rfoxwardly fuou satdesupporposeansasand Actuator |ever 22 and

its handle 24 are pivotally

|

a locator member extending from a <flange bracket
secured to said frame section, the position of said locator
member being adjustable relative to said stop bracket, said stop
bracket being operable to move toward and into abutting contact
with said locator member as said pantograph linkage means moves
toward said extended position, said second adjustable means thus
being operable to limit outward travel of said pantograph linkage
means, to thereby limit the elevated extension of a leg rest

member.

37. A seating unit of Claim 35 wherein said drive
means includes a transverse rotatable drive rod and said manually
operated actuation means being operatively connected to said
drive rod for causing rotation of said drive rod through a
predetermined and limited angle so as to move said first over~
center linkage means to said second position for permitting
actuation of said tilt linkage means and said second over-center

linkage means.

<

38. A seating unit substantially as hereinbefore
described with reference to the accompanying drawings.

39. A manually-actuated assist mechanism
substantially as hereinbefore described with reference to
and as illustrated in the accompanying drawings.

40. A seating unit including a manually-actuated
assist mechanism as claimed in any of claims 15 to 20.
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e |ocated
nect s
ar novenent

suppSrte'd,,for angul ar novenent ; %CPbﬂa

slightly forward of drive rod 112. A?e%ransfer 2‘3 act
actuator lever 22 to drive rod §112 for transferring the ang
thereto. A stabilizer rail 116 ¥s.secured between a central

drive rod 112 and upper reinforcenent,gall /4 of carrtage
Stabilizer-rail

RECLINING SOFA

ABSTRACT OF THE DISCLOSURE

A recliner mechanism incorporating a push-button assist

apparatus for initiating movement of a leg rest assembly from a
retracted position to an extended position is disclosed. A pair

5 of C-shaped toggle links are fixedly coupled to the drive rod and
each include coil springs, the ceoil springé further being coupled

to an adjustable tensioning mechanism to thereby enable the
tension of both coil springs to be adjusted. A pair of tracks

are provided for enabling a portion of the recliner mechanism to

: move forwardly upon actuation of the push-button assist
apparatus. An adjustable stop bracket is provided for limiting
the forward travel of the recliner mechanism along the tracks to
thereby adjustably control the height and inclination angle of

the leg rest menmber.
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.22 116 permts rotation of drive rod 112 ile providingéigructural
”Wé"dity wi th;carriage assenbly 60. H ibwth parth ~ar reference now

to Rpgures 7 and 8, means ' are provided for rel easably |ocking drive
“assenbly 110 for ‘fetaining carriage assenbly 60 in its rear-upright

posiﬁion. Mbrel{g&iicularly, ord opposite sides o Imer ' 116
er'e age | | dedNeft and right base bracket |i % a=- 3
niveC et bottomrails 46 of .fra

 \FIG 1A 3 Fep 1

whirh are in

- FIG 2B

X } '6A 18

) . e —— Q"“
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assenbly 12 and pantograph |inkages 156 of |leg rest assenbly 18 for acting
as an ¢ver-center mechani sm for rel easa ¥Zlocking" carriage assenbly 60
in its‘rear-upright position as shown in Igure 7. Bracket |inkage
assenbly 118 includes a bracket 240 affixed to bottomrail 46 of frane
assenbly 12 and a base |link 242 pivotally supported thereto about pivot
244. The opposite end of ba_s\link 242 is pivotably coupled to swing |ink
192 about pivot point 246./ YN rearward portion of swing link 192 is

Journal Iy supported opJri ld é&? for fd@€ angul ar movement

41~32
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relative thereto. The opposite rear end of swing link 192 is pivotally

i nterconnected to a first end of pomer;$int 190. In the

upri ght-stowed position of Figure 7, a J* of action extending through
drive rod 112 and pivot 244 positions pivot point 246 in an over-center
orientation for inhibiting forward non-actuated novenent of carriage
assenbly 60 and leg rest assenbly 18. Upon initial angular novenent of
handl e 24 by the seat occupant, drive rod 112 rotates to initiate
protraction of pantograph |inkages 156 of |leg rest assenbly 18 outwardly

X . e e e
This Sheet Has Been Rc‘ilaced .
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toward their extended operative position.

Such actuati on of

| i nkages 156 causes power link 190 to pivotably nove

23 swing link 192 until
action (i.e

over-center) to release carti

e assenbly 60 for

rolling novenent in tracks 66 and to release leg rest .
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assenbly 18 for novenment to its fully extended position. A bent- over tab
248 fornmed on bracket 240 is provide engage an edge surface of base
link 242 to limt the over-center |oc /f pi vot point 246 relative to
the Iine of action as shown |n Fi gure A | ocki ng nechani sm 120
|s prOV|ded which inhibits " "reclining" anenent of seat assenbly 50 in the

uprJght position and which coacts with slots 98 for I[imting the range
of "reclining" novement of seat assenbly 50 once it is in the
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"tilted" position.

| ock pivot 122 secured to rear frane
126 pivotally supported at one
| ock arm 128 pivotally connected to the
whi ch extends generally parallel

| ever

end of

More specifically,

Gfid

to side rai

| ocki ng mechani sm 120
124 of seat frane
o lock pivot 122,
opposite end of |oc

assenbl i es 62.

i ncl udes a
54, a | ock
an el ongat ed
k | ever 126 and
The forward

|l ock arm 128 is pivotally connected to a

ock link 130 which is

secured for angular novenent wit ﬁzp&wh 132 in the rear
edge of lock lever 126 is adapte rail 124
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for limting the "reclining" m)verrent7o seat back 52 when recliner
mechanism10 is in its "tilted" positi J"Pé Wth particular
reference to Figures 11A and 11B, drive rod assenbly 110 is shown to
include 1Teft and right "tilt" |inkages 136 which are generally coactive
wi th bracket |inkage assenblies 118 for selectively inhibiting (i.e.

| ocking) and permtting (i.e. rel@asipn /W d novenent of carriage
assenbly 8

©

FIG 8

OBI ]

46
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24 60 an base assenbly 56. In general, tilt linkages 136

I nterconnect the forward end of plvogg evers 70 of carriage assenbly 60 to
drive rod assenmbly 110. More parti cul MQ/ the forwardnost end of pivot

| evers 70 extend below and are generally aligned with the axis of drive
rod A12 and are pivotally connected to a |ower end of a G shaped toggle
l'ink 138. The other end of Paﬂgg connect ed

to 65 O [] ®) [J_

P E‘-":"‘ - .
O] SN 7/
Q! / (o)
J /
/ 4
/ /
-1 "lﬂﬁ;./
21— [i/ 1{E&Y _
» |
1~74

76—
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/ .
a connect or
10 is in the upright position (F

are i-nhibited agai nst
| ever 22 and,

| ink 140 at pivot 141 and whi ch,
rod 112 for angul ar novenent there

3}1}2'11@, tilt

forward novenen

I s secured
When recliner

| i nkage assenblies 136
of carriage assenbly 60 until

in turn,

on drive
mechani sm

act uat or

nov

/

/

in turn,

Rot ati on of drive rod 112
link 140 until

drive rod 112 are sufficiently rotated
(apgroxi mately 30-45[err]) for causing bracket
to the over-center position.
corfrespondi ng rotation of connector

| i nkage assenblies 118 to
causes
pi vot

24
22 /

36 18
140 (|92 Z 246 240
— IQ===P
! 4
I88 142 242
2iz e 29 110
2I0§ 5 204 /
208
e —~—112
—p——
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141 is aligned with or slightly below the rotational axis of drive rod 112
(Figure 11B). At this point, braggg | i nkage assenblies 118 have gone
over-center to release carriage a OPbly 60 such that | oading acting on
carriage assenbly 60 (i.e. weight bccupant) and t he nechani cal
advantage of tilt linkages 136 act to forwardly drive C shaped toggle 138
around and below drive rod 112 so as to permt pivot levers 76 to pivot
about pivot points 71 such that carriage assenbly 6Q is "tilted" upon
forward rolling novenent in tracks 66

i
i

/
/

/ .

\ \ ,“ N ] 3’0

308
So02

- F1§ /2
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Tilt li nkages 136 provi de signif i/d?r)t force anplification so that
the force required for the occupant to pi vcg‘t handl e 24 is not excessive.
It will be appreciated that 25 left and
ri ght spring-assist toggle nechanisns 142 associated wth operation of |eg
rest assenbly 18 which will be h\egrei naft er

8o
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descri bed, work coactively wi th bracket |inkage assenblies 118 and tilt

| i nkag¢s 136 to snoothly and contlnuousz rive recliner nechanism 10 for
extendfng |l eg rest assenbly 18 and for é@f i ng" seat assenbly 50 in a
substdntially concurrent manner. eg rest |inkage assenbly 18,
pant ogr aph |inkages 156, and left and right toggle nechanisns 142 are seen
best /in Figures 4, 7, and 8. These devices are simlar to, but not
identical wth, correspondi ng nechani sns shown and described in the
pregent assignee's U.S. Patent No. 4,36?:5?5, I ssued Jan. 11, 1983,

82
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entitled "Reclinable Chair" as wel | é% its U S. Patent No. 3,099,487,

I ssued July 30, 1963, entitled "Leg R d/gii?xture and Suppl enental Hol di ng
Mechani sni'. Wth particul ar # ence to Figure 7, leg rest
assenbly 18 is shown to include a franme board 152 having an upper surface
154 that is padded and uphol stered so that in the finished sofa it wll be
as shown in Fig 1 ang—2—Beard—152__| s\supported on and noved by

i denti cal Ief and r ghbéhand pant ogr aph IlnkageS‘ISAT Beard-152 has an
an?l ed brg t 168 ~\
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secured to its bottomface 160 for each pant
Is pivotally connected at a rear pi 162 a
| inks 166 and 168, respectively, of diﬂtogr
front board link 168 is pivoted at 170 to a
which is centrally pivoted at 174 to a port
other end of connector link 172 is pivoted

link 176. The other end of rear ,boa
370

support

ograph 156 whereby board 152
nd a front pivot 164 to board
aphs 156. The other end of
n end of connector link 172
i on of board |link.166. The
at 175 to the top of a long

reg link 166 is pivoted at 178
—288

420/‘I

B
1 <
1 —= /i
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'to one end of a curved link 180 which is pivoted at a central
link 176. The ot her end of

shaft 96. Pivot 184 is

26 pi vot
182 to a central portion of |ong support

curved link 180 is pivoted at 184 to frqgnt support
a point of support on carriage assenb&g?
Anot her point of support is pivot 186 &t

60 for pantographs 156.
/é%e curved

Fraupes 2/
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bottomend of |ong support |link 176 whi ch connects support |ink 176 to
one end of drive link 188, the other end of which has a square aligned
hol e t hrough which square drive rod/§32 extends so that drive link 188 is
general ly driven by angul ar novenent drive rod 112. Thus, rotation of
drive rod 112 turns drivé link 188 Ich acts through pivot 186 to nove

| ong support |ink 176. Such novenent of support link 176 causes |ink 180
to swi ng about fixed pivot 184 by virtue of pivot connection 182 that

i nk 180 has with long support link 176. The action of |ink 180

Freues 22
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152

ngg{ggl g@gptur [xgq¢ prvey ~184) noves rear board Il,yk" 166 “out vvardl yand "’

t & I'vot 175 t the top end of |ong uppor t “1'i nk- 176 causes 47
IggL é“%} gd"Bg;i,'ab OUE'ey A (7] anh t hus frontyboard 1ink 168%i s al so @

g Sé(\é\ﬁrm and I- ! This' ektensible ac";tl on takes plach .- . W -
11 HREOlS PIE it 9PrEed he-. | | RECHAHFNARPFA ght” hand pant ograpmc L -
KAGE “rec hBHCd re--- 189G gio A . here is sufficient angular movenent of .drive

Ik
rjod 112‘ 1BUGANBEK..... t.oggl.e.neghani sm 142. The effect is to move-fri \ﬂéard P

bet ween 1ts stowed VEITT calRQ 0 ) B, 2B-and- 7) -and

‘g AV
particularly, to 2 Xm&qg osreckining mechanism for articles of
L
li

furniture such as \$ha -

chairs, sofas, loveseats and the 1like), generally require a
predetermined distance between an adjacent wall surface and the
seat back to avoid contact therebetween during reclined
operation. In addition, loose seat cushions are not generally
used in most recliner type seating units due to the height
requirements associated with operably supporting the mechanical
recliner mechanism under the seat.
Reclining mechanisms typically generate a relﬁtively
large amount of frictional drag which must be overcome for smooth
movement between an "upright" and a "tilted" position. In
particular, lighter weight seat occupants must normally exert a
deliberate leveraged thrust or force, in addition to pulling the
actuator lever, for completely extending the leg rest and moving
the seat section to its ¥tilted" position. Moreover, it is often
difficult for the seat occupant to return to the upright position ,
from the *tilted" or a fully "reclined" position due to the i
height and the upward angular tilt of the seat relative to the |
reclined seat back. As such, the occupant x.#t;st exert a !
- relatively large and deliberate leveraged force to return the
reclined seat section to the full upright position. Andther

drawback associated with recliners is that the leg rest assembly

cannot be retracted to its stowed position from an extended V4
This is the replacement sheet ~ .. —
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its elevated, relatively horizontal position (Figures 1c, 2C and 8) .

Left and right power |inks 190 are shown to extend over drive rod 112 and
are pivotally supported at their rearward end

27 on a portion of swing links 192 nodnted on drive rod 112 and at

elevated position until after the seat occupant has completely
returned the seat section to its fully upright position.

As is known, virtually all traditional recliner type
seating units require the seat occupant to either forcibly urge
a portion of the seating section forwardly (i.e. by pulling on
an arm portion of the chair), or manually move some type of
actuating lever to initiate movement of the leg rest assembly
from a retracted position toward an extended and elevated
position. While most recliner type seating units have proven to
be generally successful, it nevertheless would be desirable to
permit the seat occupant to deliberately initiate movement of the
let rest assembly toward its extended position with virtually no
physical effort. Such a leg rest release arrangement would be
particularly advantageous for elderly or handicapped persons who
typically have difficulty, because of lack of strength, in using
conventional release means (i.e. movement of levers or gripping
an arm portion of a recliner chair) to initiate the extending
action of a leg rest assembly and/or tilting action of the seat
assembly.

- An example of one type of leg rest release arrangement
commonly utilized in the furniture industry includes an actuator
button that is typically connected to a 1linkage assembly.
Actuation of the button acts to move the linkage assembly for
causing the leg rest assembly to protract and/or move the seat
assembly to a tilted position. While several actuator button
release systems currently exist, there remains a need for

continued development of alternative release systems thaf are

This is the replacement sheet
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their top ends at pivots 194 |ocated on a central portion of curved |inks
180. Upon sw ngi ng novenent of curved links 180 in the manner previously
descri bed, pover links 190 act to assist in driving pantograph |Iinkages
156 to thelr ext ended operative positidon. As mentioned, power |ink 192

i nt er conreekativsipeimpie inndegion ol mﬂa@o&idn,nhxgedu:cbhglm yets.
Left and right hand ring-assi st toggle assenblies 142 are provided

whi ch, afERiiat M£|W§° mperatewns. 3,099,487 and 4, 367,895, work

I enbl 8, To | e assepblies
wth leg rest ass 11 Y, recliners have a leg rest frame board

that are moveable between the *stored" retracted position and a
fully “extended™ position. Typically, the elevation of the leg
rest frame board, when fully extended, is not adjusta.b;e.
Furthermore, when the leg rest board is biasingly urged via
spring-assist mechanisms toward its fully extended position,
there generally is no means for decreasing the amount of biasing
force that must be exerted by the seat occupant to overcome the
spring-assist mechanism in ordér to initiate the return of the

leg rest board to its retracted or "“stowed" position.

SUMMARY OF THE INVENTION

In accordance with the principles of the present
invention, an improved reclining type article of furniture is
disclosed which is designed to overcome various disadvantagés
associated with prior art recliners.

Accordingly, it is a basic purpose of the present
invention to provide a recliner mechanism which permits the
chair, sofa or loveseat to be placed directly against an adjacent
wall esurface without the necessity of providing a space
therebetween. As such, the present invention is a *zero wall
proximity" recliner mechanism which is fully reclinable within
the confines of its statiocnary framg assembly.

It is an additional object of the preéent invention to
provide a compact three-way recliner which permits use of loose

cushions therewith. The "three-way" recliner provides operative

This is the replacement sheet
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142 provide neans for holding leg rest assenbly 18 tightly in a fully
retracted (i.e. stowed) position against the front of the sofa frame and
al so provides neans for supplying a spring force for driving |l eg rest
assenbly 18 to its extended position. 4Toggle assenblies 142 each include a

Square holaesAsesyfat, Shiitdtel Wedepar tnid, T aolinthal U3 Beale Back
100005 oEMEEtIOg v BCAeE) oaRcgatssl, Shbebihioting sertlbethg'efie
leg rest assembly. .

It is another object of the present invention to reduce
the input force exerted by the operator for smocther operation
of the reclining mechanism. As a related object, the improved
recliner mechanism has incorporated various linkage and drive
components designed for substantially reducing frictional losses
in an effort to promote easier actuation. Furthermore, the
retracting movement of the leg rest assembly is utilized to
assist in completely returning the seat unit to the *upright®
position.

It is also a purpose of this invention to provide a
reclining seat unit wherein the weight of ihe person occupying
the seat unit is utilized as means to assist in moving a seat
assembly from the "“upright® position to the *"tilted" and/or
*reclined" positions and, while concurrently acting to assist in
moving the leg rest assembly from a stored position to an
elevated and operative position.

Another purpose of the invention is to provide a short-
stroke drive assembly having an actuator lever, concealed in the
upholstery, which may be easily operated by the seat occupant to
concurrently operate the leg rest assembly and generate *tilting"
movement 9f the seat assembly. In a preferred embodiment of the
present invention, a sofa or loveseat has a leg rest assembly
which is operated by the seat occupant rotating the actuator
lever through a limited angle which, in turn, rotates a drive rod

assembly for actuating the leg rest linkage. an over-centef
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of drive rod 112 where its rear |leg 210 has an opening 212 in which one

end of a helical coil spring 214 is hooked. The opposite end of spring
214 is hooked to an eye screw 215 threadably secured to spring bracket 216
which, in turn, is secured to upper stRbilizer rail 74. As shown

Spri ng 214eSFEe BERIARLSEN A IRTOFGet S | APSHSt cabh poexFriefl| cand

e eved LBl fhe " Ehd bes°RHRERLIS" abln G HULAHERF b "l Prest
assembly in its "stowed" position. In addition, the drive rod
assembly concurrently operates a drive linkage mechanism for
»tilting” the seat unit relative to a stationary base assembly.
Moreover, the included angle between the seat back and seat frame
of the seat assembly remains substantially constant thécughout
the *tilting" movement. Following the "tilting" movement, the
seat assembly can be additionally "reclined" by applying pressure
to the seat back for increasing the included angle between the
seat back and the seat frame. Therefore, "tilting" and
"reclining" of the seat unit are independent of each other and
are generally cumulative to define a "fully" reclined
position.

In accordance with the present invention, forward
movement of the seat unit relative to the base assembly is
required prior to *"reclining" movement of the seat back to
compensate for rearward movement of the seat back so as to
maintain a substantially constant clearance between the seat back
of the seat unit and the adjacent wall surface. Furthermore, the
*reclining" movement is easily initiated by the seat occupant by
simplir leaning his body to apply or remove pressure from the seat
back. Due to the reduced frictional drag of the improved
recliner mechanism, it is not necessary for the seat occupant to
apply additional 1leverage with his arms or feet following

' sufficient rotation of the concealed actuator lever to continue
the desired movement. 1In addition, "tilting" of the sofa or

loveseat in conjunction with concurrent actuation of the leg rest
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28 Such adjustnent means provide an extra confort and convenient feature
to recliner nmechanism 10. The opposite spring 214 is shown in Figure 5 to
be secured to a second bracket 219 which has stepped surface neans for
step-wi se spring biasing adjustnent siémlar to bracket 94.
assembly contributes significantly to the ease and smoothness of
operation and also provides an added increment of comfort and
consumer satisfaction.

It is yet another purpose of the present invention to
provide a recliner mechanism incorporating a push-button assist
mechanism operable to ass:‘;st the seat occupant in initiating the
extension of the leg rest assembly and tilting of the seat
assembly. .

A further cbject of the present invention is to provide
means by which the relative ease of moving the leg rest assembly
between its i'etracted and extended positions, as well as the
angle of inclination of the leg xest frame board may be
independently and selectively adjusted. Thus, seat occupants of
various sizes and having differing amounts of strength would be
able to adjust not only the angle or “cant® of the leg rest frame
board, but alsc the amount of spring-biased "assist"™ that is
provided during extension and retracting movements.

The present invention is further directed to a recliner
type seat unit having assist means by which the initial movement
of the leg rest assembly toward the retracted position may be
easily initiated without significant effort by the seat occupant.
In a preferred embodiment of the invention, the assist means is
a push-button recliner assist mechanism which is operable to
initiate and assist in extending the leg rest assembly and/or
forward movement of the seat assembly to its tilted position upon
the seat occupant merely depressing a push-button switch.

Accordingly, only minimal effort by the seat occupant is required

to initiate these movements.
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Operation of toggle assenblies 142 will now be described in greater
detail. The location of pivot 204 below drive rod 112 and the |ine of
action of springs 214 are such in the retracted position of |eg rest
assenbly 18 that the spring force hol'ds or "retains" leg rest assenbly 18
retracted. As leg rest 18 is initially slightly extended upon rotation of
actuator lever 22 and, in turn, drive rod 112, pivot 204 noves up and over

oadi ng on springs 354 Tebtipef] HelhifiawOld S (T pradiht 1h0BHE N
incorporates first adjustment means for adjustably limiting the
outward travel of the leg rest assembly. When used in
cooperation with other components of the recliner mechanism, the
first adjustment means enables the angle of inclination of the
extended leg rest member to be adjustably moved. Second
adjustment wmeans are provided -for selectively varying the
®assist" provided for extending and retracting the leg rest
assembly. The first and second adjustment means are co-active
to permit the seat occupant to smoothly initiate retraction of
the leg rest assembly with decreased amounts of effort. This
feature is particularly advanta;eous for individuals of limited

strength who otherwise might have some degree of difficulty in
initiating retraction of the leé rest menmber.

DESCRIPTION OF THE DRAWINGS

Additional objects, advantages, and features of the
present invention will become apparent to those skilled in the
art from careful consideration of the following written
description and appended claims, taken in conjunction with the
accompanying drawings wherein:

Figures 1A through 1C are perspective views of an
exemplary upholstered "loveseat" having right and left reclining
seat units embodying the present invention and which are shown
in various upright and reclined positions;

Figures 2A through 2C are perspective views of an

exemplary upholstered "sofa" having left and right recliner seat
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rod 112 for elevating leg rest assenbly 18 as rear leg 210 of link 208 is
pul l ed toward reinforcenent rail 74. In addition, springs 214 to assist -
t he occupant in pivoting handle 24 through the require actuation angle.
Once drive rod 112 has been sufficient8y pivoted through the linited
actuation angle to release carriage assenbly 60 (via bracket |inkage

N nt o TPHES s BRoRRT AR, than PERETH ABVRItEPRCARR N os AF 8 B RANE o
24 1o the LUkl %ud ¥OEEnE EhE WESHL T BAT1L1Rs3NOWN 11 Figure

Figure 3 is a perspective view of a frame assemﬁly
(with upholstery removed) for the sofa unit of Figures 2A through
2C and which is adapted to receive the improved reclining
mechanism of the presént invention therein:;

Figure 4 1is a -perspective view with upholstery,
springs, and other various parts removed, and which is_partially
disassembled for clarity, of the improved recliner mechanism
adapted to be installed within the frame assembly of Figure 3;

Figure 5 is a plan view of the left half portion of the
recliner mechanism of Figure 4;

Figure 6 is a plan view of the right half portion of
the recliner mechanism of Figure 4;

Figure 7 is a view taken along line 7-~7 of Figure €
illustrating the recliner mechanism in an "“upright" position;

Figure 8 is a view similar to Figure 7 illustrating the
leg rest assembly in an extended position and the seat assembly
in a "tilted" (in phantom) and a fully "reclined" position:

Figure 9 is an enlarged plan view of the wheel carriage
assembly of the present invention:

Figure 10 is a plan view of the drive rod assembly
incorporated within the improved recliner mechanism of the
present invention:

Figures 11A and 11B are side views of the tilt linkage
mechanism incorporated within the improved recliner mechanism of
the present invention shown in "locked" and "released" positions,

respectively:
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8. Downwar d pressure applied manually to frame board 152 by t he

seat occupant serves as nmeans to nove |eg rest assenbly back to the

"stowed" position and carriage assenbl y 60 rearwardly for tilting seat

assembly 50 to the "fgzr&-ght ;2 is an exploded illustration 02f9 the
independent seating units of a modular sofa, where the two
cuternmost end units incorporate recliner mechanisms;

Figure 13 is a perspective view with upholstery,
springs and other various parts removed, and which is partially
disassembled for clarity, of a second preferred embodiment of the
recliner mechanism of the present invention, adapted to be
installed as part of one of the independent seat units of the
modular sofa of Figure 12;

Figqure 14 is a fragmentary plan view of the right half-
portion of the recliner mechanism shown in Figure 13;

Figure 15 is an exploded perspective view of the
various components associated with the push-button recliner
assist mechanism of the present invention:

Figure 16 is a side view of the recliner assist
mechanism of the present invention in the "locked"® poéition it
assumes when the leg rest aséenbly is fully retracted;

Figure 17 is a side view, similar to Figure 16, showing
the positions of the various components associated with the
recliner assist mechanism as it is initially activated for
causing the leg rest assembly to move toward its extended
position;

Figure 18 is a side view, similar to Figure 16, showing
the mechanism in a fully "unlocked" position when the leg rest

assembly is extended and the seat assembly is in its forward
tilted position:
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position. Such pressure has the benefit of a |ong nonent .arm and produces
a downward rearward novénent of Tong support links 176 which act through
their pivots 186 to rotate drive links 188 in a rearward direction. This
causes correspondi ng angul ar novenent 10of drive rod 112 (i.e. clockwi se in
t he draw ngs). \Wen pivot 204 is rotated over center upon continued

cl ockwi se novenent ®fgurd 19 a8 L2 are SRIE G iadd cr Hhekid@813nttagar i ngs
214 act as locking neans to solidly hold leg rest assenbly 18 in its
stowed passenbhies lincorporated intanthe lreilirer mechandamodf drigurer 4
shown in "locked® and “released" positions, respectively:;
Figure 21 is a perspective view of a portion of still
another preferred embodiment for the modular sofa of Figure 12,
the moveable frame assembly and recliner mechanism of the present
invention (with upholstery and various cother parts removed, and
which is partially disassembled for clarity) showing the leg rest
assenmbly in its retracted position; and
Figure 22 is a perspective view of the frame assembly
and recliner inechanism of Figure 21 showing the leg rest assembly

and moveable frame assembly in their fully forward positions.

DETAILED DESCRIPTION OF THE INVENTION

. In accordance with the teachings of the present
inventién, an improved reclining mechanism for use in single
person (i.e., chairs) and multi-person (i.e., sofas and
loveseats) articles of furniture is disclosed. As will be
described in greater detail, the improved recliner mechanism is
a “wall hugger" type or a "“zero wall proii.mity" recliner unit.
More particularly, the improved recliner mechanism is designed
to travel within the confines of its stationary frame assembly
for substantially flush mounting against an adjacent wall surface
wvhile permitting full reclining cperatioen.

The recliner mechanism of the present invention is a
"three~-way" mechanism which can be independently "tilted",
"reclined”, and have its leg rest assembly operably retracted or

extended. When a person sits in a loveseat or sofa equipped with
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112 causes swing links 192 and base |.inks 242 of bracket |inkage :
assenblies 118 to be rotated over-center for retaining carriage assenbly
60 agai nst forward novenent which, in turn, assist in retaining seat unit
16 in its "upright" position. It will e appreciated that the various

| i nkages are designed to work substantially sinultaneously and in a

cunul ati ve manner. The ‘relatively low input force to be exerted
on frame thearippreved, reclinexpaschgaisn,s theotleg creatt iagseFblyecis ner

mechani sm 10 t éh conventional seating arrangenent position of ]
e selectively rotating an actuator lever which is

concealed in the sofa between an outer edge of the seat cushion
and the inside arm. In addition, substantially concurrent
stilting® nmovement of the seat unit is provided upon such
rotation of <the actuator lever. Thereafter, independent
*reclining® movement of ‘the seat back relative to the seat is
possible when the seat unit is in the "tilted" 'bosition. The
recliner mechanism of the present invention is relatively compact
in size to permit use of loose upholstered cushions which are
modernly essential for marketing all styles of sofa or loveseat
furniture. ’

With particular references to the drawings, the
operative relationship of an improved recliner mechanism 10 of
the type adapted to be supported within a frame aésembly 12 will
now be described in greater detail. More particularly, Figure
1A shows an exemplary loveseat 14 having right and 1left

| upholstered and reclinable seat units 16a and 16b, respectively,
both of which are in their "upright" position. Figure 1B
illustratés left seat unit 16b reclined with its associated leg
Test assembly 18 being protracted to an elevated position.
Pigure 1C depicts reclined operation of both seat units 16a and
16b and their respective leg rest assemblies 18. Similarly, an
exemplary sofa 20 is shown in Figures 2A through 2C having right
and left .upholstered and reclinable seat uni:ts 16a and 16b,
respectively, in various combinations of upright and reclined

positions .
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Figures 4 and 7. Likew se, toggle nechanisns 142 and tilt |inkages 136
are adapted to return to thei.r original position (Figure 7) for assisting
in locking carriage assenbly 60 and l-e rest assenbly 18 in their
respective "upright" and "stowed" post2ions upon rearward novement of |eg
rest assenbly 18 to a position in close proximty to the normal "stowed"
position. As w | be apprecgiated, this "l ocking" position {I.é di rectl
related to the anofih@ubt $HiAFRBETSRARK W VieW of & Fight Bide zeF ired

to actuat %ercsghiiggr JE? Cir}i‘@i.;s{xnpﬁglstery, padding, springs, etc. removed,
vhich is adapted for use with right seat units 16a of loveseat
14 and sofa 20. It will be appreciated that the recliner
mechanism to be used for left seat units 16b is substantially a
mirror-image of that shown in Figure 4. Moreover, the recliner
mechanisms associated with seat units 16a and 16b each have a
concealed actuator lever 22 with a handle portion 24 provided
adjacent an arm portion of the sofa or loveseat that can be
easiiy reached by a person seated in the seating unit for
convenient actuation of recliner mechanism 10. However, it will
be appreciated that other sui_tab_le manually operable release
mechanism known in the art, suci; as a push-button cable release
or an exterior mounted actuator 1lever, can be readily
incorporated inﬁo the improved recliner mechanism of the present
invention. Likewise, it is to be understood that while the
preferred embodiments reflect incorporation of improved recliner
mechanism 10 in sofas and loveseats, recliner mechanism 10 is
likewise readily adaptable for use in other articles of furniture
such as chairs, modular components, and the like.

With particular reference to Figxire 3, a stationary
frame assembly 12 for sofa 20 is shown which is configured to
support and retain left and right recliner meéhanisms 10 therein.
Frame assembly 12 defines three (3) frame sections 26, 28 and 30.
Central frame section 28 is adapted to support a non-reclinable
seat unit 17 thereon while outer sections 26 and 30 support seat
units 16a and 16b, respectively. As will be appreciated,

loveseat 14 would have a frame assembly that is substantially
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30 : Anot her feature of the present invention incorporated into .
recliner mechanism 10 provides rigidity and support to the forward end of
seat assenbly 50 when retained in the "upright” position and which
controls forward novenent of carriage Essenbly 60 for supporting | eg rest
assenbly 18 in its fully extended
similar to frame assembly 12 except that center section 28 would
be remcved., Frame assembiy 12 is preferably made of numerous
wood rails that are fixedly secured together by suitable -
fasteners, such as dowels, staples, nails and screws, and which
may be reinforced at critical joints by metal reinforcement
plates or brackets and/or wood corner blocks in a known manner.
Frame assembly 12 has left and right vertical rear
corner posts 32 and reinforcing rails 34 extending therebetween
wvhich are affixed to posts 32. Similarly, rear bottom rails 36
extend between and are affixed to a lower portion of posts 32,
Frame sections 26 and 30 each include arm rails 38 which extend
traversely to and are supported from posts 32. A diagonal brace
piece 40 is used between arm rails 38 and an upper portion of
vertical posts 32. Left and right lower inner side rails 42
define an inner edge for locating recliner mechanisms 10 thereon.
A suitable leg assembly 44 may be affixed to the bottom of spaced
bottom rails 46. Left and right reclinei‘ mechanisms constructed
according to the present invention are adapted to be fixedly
secured to a top surface of bottom rails 46 for full reclining
operation within the confines of frame sections 26 and 30.
Again, it is to be noted that the recliner mechanism mounted in
left frame section 30 would be a left hand version (i.e., mirror-
image) o©f the recliner mechanism 10 illustrated. While a
specific frame assembly is described, it is to be understood that
it is merely exemplary for purposes of illustration only.
With particular reference now to Figures 4 through 11,

the various components of improved recliner mechanism 10 will be

described in greater detail. In general, recliner mechanism 10
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position. In particular, seat frame brackets 260 are affixed to front
corner surfaces of seat frane 54 and are adapted to nmatingly contact
brackets 262 supported from brackets 240 when seat assenbly 50 is in its
rear-upright position and a load is apflied thereto. In particular,

o o PP e Ao pr MR AngBlHagRe TN oRS e 2Bfci il

adapted toe ge a faC| I nser supporte fore

wei ght trﬂ%&e%ﬂoﬂ“%&@ Xaéy&n%l hgd P{r%trﬁfx ffﬂixef 358w %2 and
supported to inhibit "saggi ng" of t assennly 50. Brackets 2
selective operation of leg rest assenblies i8. Seat assenbly 50
includes a seat back 52 and a seat frame 54 each of which is
constructed in a manner that enables them to support springs,
padding upholstery, etc. in order to complete a stylish and
comfortable sofa or loveseat,
For purpases of clarity, the term *tilting" refers to
angular movement of seat unit 16 and, in turn, seat assembly 50
relative to a stationary base assembly 56 mounted to bottom rails
46 of frame assembly 12. Recliner mechanism 10 is designed such
that during *"tilting" movement, a relatively constant included
angle "A'" between seat back 52 and seat frame 54 is maintained.
Such "tilting" movement occurs substantially concurrently with
protraction of leg rest assembly 18 via sufficient rotation of
actuator lever 22 by the seat occupant. Likewise, return of seat
unit 16 to the "upright" position occurs concurrently with return
of leg rest assembly 18 to it "stowed" position. The temm
"reclining" refers to the relative angular movement of seat back
52 with respect to seat frame 54 for increasing the included
angle to_ a maximum ¥*B" therebetween. Generally, no significant
"reclining” movement is possible when seating units 16 is in its
normal "upright" position. However, following "tilted"” movement
of seat assembly 50 relative to base assembly 56, a predetermined
range of additional "reclining®™ movement is possible for
approaching a reclined position similar to a bed (i.e., a "fully"

reclined position). Moreover, the present invention is designed

to permit infinite adjustment of the desired reclined position
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are also forned to include a vertical stop surface 268 adapted to engage a
forward edge surface of brackets 69 of carriage assenbly 60 when carri age
assenbly 60 is inits forwardnost position relative to tracks 66. Thi s

engagenent provides additional suppori5to |leg rest assenbly 18 through its

Thus. the | uent | on DT oveges 2 Sot e Conbl rat ot I o S eni e rans 5
and seat banRles *Affaando®B"bet ween an  "upright" position (Figure 7), a
"tilted" position (Figure 8 in

Figure 7 illustrates the operative relationship of seat
assembly 50 and leg rest assembly 18 in their respective rear
*upright" and "stowed" positions in which an occupant may enjoy
conventional seating. Figure 8 illustrates seat assembly 50 of
recliner mechanism 10 in a forward fully “reclined" position and
a "tilted” position (phantom lines). Likewise, leg rest assembly
18 is shown in its extended operative position. Upon rotation
of actuator lever 22, seat assembly 50 is rearwardly "tilted"-
relative to a horizontal axis upon forward longitudinal movement
on base assembly 56 to the position shown. In this "tilted"
position, application of deliberate pressure by the occupant on
seat back 52 permits the additional range of *reclining"
movement. In this "fully" reclined position, the included angle
"B" between seat back 52 and seat frame 54 is at its maximum
level. | _

With particular reference to Figure 4, the primary
components of recliner mechanism 10 which produces the above-
noted movement characteristics will now be described. Recliner
mechanism 10 includes a wheeled carriage assembly 60 upon which
mirror-image left and right side rail assemblies 62 are securely
affixed for supporting seat assembly 50 therebetween. Carriage
assembly 60 is supported for longitudinal fore and aft movement
on sté.tionary base assembly 56 for generating the "tilting"
movement of seat assembly 50. More particularly, when carriage

assembly 60 is released to move forward relative to base asSembly

56, seat assembly 50 tilts to the “tilted" position. Likewise,
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phanton) and a "reclined" position (Figure 8). Mnual force, - Ie\/eraged

t hrough | eg rest pantographic |inkages 156, is used to overcone gravity

and the spring force provided within recliner nechanism 10 for snoothly

and easily returning seat assenbly 50 16

31 fromthe "tilted" to the "upright" position and | eg rest assenbly
rearward movement of carriage assembly 60 returns seat assembly
S0 to the normal upright position.

. Carriage assembly 60 is a rigid support structure
having wheeled units 64 disposed for rolling movement in left and
right tracks 66 of base assembly 56. Tracks 66 are aligned in
paraillel facing relation and are channel-,shaped rectangular
members which are preferably, downwardly curved from back to
front to generate a gravity-assisted "down-hill" rolling
movenent o©of wheel units 64 therein. Tracks 66 are rigidly
secured at opposite terminal ends via left and right angled
brackets 68 to bottom rails 46 of frame assémbly 12. With
reference to Figure 9, carriage assembly 60 is shown to include
left and right angled brackets 69 éach having a first wheel unit
€4 secured to an outer forward portion thereof. Left and right
pivot levers 70 are affixed to left and right angled brackets 69,
respectively, for pivotable movement aboui': pivot 71 and include
a second wheel unit 65 at their rear-most end. The opposite end
of pivot ievers 70 is secured to its respective left and right
#tilt linkages", the étructure and operation of which will be
described hereinafter. Extending transversely between left and
right .angled brackets 69 is an upper reinforcement rail 74.
similé.rly + transversely extending between left and right -pivot
levers 70 is a lower reinforcement rail 76. These reinforcement
rails 74 and 76 provide structural rigidity to carriage assembly
60. |

Left and right side rail assemblies 62 are affixed to
carriage assembly 60 for supporting seat assembly 50 therebetween

during "tilting" movement of seat assembly 50 upon forward
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18 fromits extended to its stowed position. Referring now to
Figure 12, there is shown a nodular sofa 300 having i ndependent reclinable
seat units 302 and 304, and a fixed (i.e. non-reclinable) seat units 306. .
Reclinable seat units 302 and 304 ar&7of substantially identical
construction, with the principal exception being the inclusion of arm

oo e 0e 0N, SR b, PSSP LS

However, ifad¥dsome ﬁ&g eféﬁ edstiblies 62 pivotably interconnect seat
back 52 and seat frame 54 for permitting independent "reclining"
movement therebetween following *"tilted” movement. Each side
rail assembly 62 includes a seat plate 80 fixedly -secured to a
side plate bracket 81 which is, in turn, secured to its
respective.angled bracket 69 of carriage assembly 60. left and
right seat swing assemblies 82 are provided for pivotally
coupling seat back 52 to seat frame 54 for "reclining" movement
therebetween.

Seat swing assemblies 82 each include a generally
rearwardly upstanding back member 84 having a lower end secured
to a rearward end of its respective side plate bracket 81. The
upper end of back members 84 are pivotally coupled at pivot 85
to a first end of swing members 86 upon which seat back 52 is
mounted in a conventional manner. The opposite end of left and
right swing members 86 are pivotally connected at pivots 87 to
left and right seat brackets 88 which are, in turn, securely
mounted to left and right frame rails of seat frame 54. left and
right extension springs 90 are attached between forward
extengions 92 on seat brackets 88 which extend below seat frame
54 and rearwa?dly extending extension brackets 94 secured to
angled carriage‘Prackets 65. As such, seat assembly 50 is
normally biased in a direction to maintain the normal‘included
angle "A". between seat frame 54 and seat back 52 regardless of
its *“upright" or "tilted" relation to base assembly 56.
E;ctension brackets 94 are provided with a plurality of s;:epped

surfaces to which springs 90 can be selectively attached to
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the construction and operati-on of reclinable seat unit 304 will = be
substantially simlar to seat unit 302 with a noted exception of the
positioning of the armrest portion 310 of seat unit 304. Wth
particul ar reference to Figure 13, a r¥&liner machanl sm 312 i s shown t hat

he. pr eserteasor g Qi fue Shridy BLARLNC rerReacRing Y &

will be ghdyea®1gt 8d. recliner mechanism 312 is a nodified version of
recliner nmechanism 10. Mrre particularly, recliner nechani sm 312
A front support shaft 96 extends through lost-motion

slots 98 formed in the left and right frame rails of seat frame
54 and is connected at its opposite ends to an upper end of left
and right seat plates 80. The length of slots 98 define the
range of forward movement of seat frame 54 relative to side rail
assemblies 62 upon the seat occupant applying a force to
"recline™ seat back 52 (see Figures 7 and 8). In addition,
friction means are provided for generating slight frictional drag
upon mnovement of support shaft 96 within slots 98. In
particular, nylon washers 95 coaxially supported on shaft %6 on
opposite sides .of slots 98, are biased to generate sufficient
frictional drag to coact with e#tension springs 90 for permitting
infinite reclining adjustment of seat assembly 50 between non-
reclined included angle "A" and fully reclined included angle
" ®B", Such interaction between springs 50 and the friction means
also produces stable and smooth reclining movement which is not
overly-sensitive to small amounts of movement by the seat
occupant.

With reference to Figures 5 and 6, nylon washers 95 are
shown biased by ‘t.he interaction of several components. In
particular, a si:ring 97 is provided which concentrically
surrounds support shaft 96 between right seat plate 80 and a
nylon washer 95 adjacent an outer surface of slot 98 (Figure 4).
Right and left short tubular spacer sleeves 99 and a longer
central spacer sleeve 101 are coaxially supported on support

shaft 96 and are provided for positively locating and separating
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is a "three-way" nechani sm whi ch can be independently "tilted", "reclined"
and have its |leg rest. assenbly 18 operably retracted or extended in a
manner substantially simlar to that previously described. It is to be
under st ood that while recliner nmechanix¥¥n 312 is shown in association wth
sofa 300, it is likewi se readily adaptable for use in other articles of

f ur ni t ur e posrthondapfs pantoguaph tegpresht 1 inkadeshdsisi,kdoc be describeds
best seen from Figure 13, recliner mechani sm 312 general |y includes a
seat assemgp;iggﬁ,eﬁ,pgperemn4Euﬁ;g#|gashers 103 provide a slight side-

loading on spacer sleeves 99 and 101 and washers 95 to produce
a rigid support shaft $6. )

Swing assemblies 82, extension springs 90 and the
friction means provided on support shaft 96 coact to
suhstagtially maintain the normal included angle "A™ (Figure 7
and Figure 8 in phantom) between seat back $§2 and seaé frame 54
upon "tilting™ of seat assembly 50 when carriage assembly 60 is
released to roll downwardly and forwardly in tracks 66 of base
assembly 56. However, to permit independent “reclining" movement
for increasing the included angle to a maximum of "B", swing
members 86 each pivot about both pivots 85 and 87 to cause
subétantially synchronous rearward pivotal movement of seat back
52 and forward movement of seat frame 54.

As is apparent, recliner mechanism 10 is confined below
seat frame 54 with tracks 66 being affixed directly to wooden
bottom rails 46 of frame assembly 12. In this manner, an overall
reduction in the height of recliner 10 permits use of loose
cushions 106 (Figures 1 and 2) removably installed on top of seat
frame 54. In addition, recliner mechanism 10 is designed to
cause less upward angular movement of seat frame 54 than
conventional recliners upon forward motion thereof during
*tilting" and "reclining" which significantly reduces the effort
required for the seat occupant to return seat assembly 50 to the
upright position and return leg rest assembly 18 to the stored

position.
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32 spaced and outwardly. opening tracks 316 and 318, a drive rod assenbly
320 and |l eg rest assenbly 18. These conponents are substantially identical
to correspondi ng conponents incorporated into recliner nechanism 10. As
such, like nunbers are used hereinaf2@r to designate those conponents
previ ously described. Accordingly, recliner nmechanism 312 al so incl udes
vari ous ot her As previocusly noted, the preferred embodiment includes
an actuation lever 22, which is hidden from view in the space
petwten the outside edge of a cushion 106 and the upholstered
inside face of sofa 20, and which must only be rearwardly pivoted
a relatively small amount (approximately between 30-~45° in the
preferred embodiment) by its forwardly extending handle 24 when
the seat occupant wants to release cafriage assembly 60 for
"tilting" seat assemb]._y 50 and raising leg rest assembly 18.
Mcre specifically, pulling back on handle lever 24 produces
corresponding angular movement (counterclockwise in the drawings)
of a square cross-section transverse drive rod assembly 110 which
is rotatably supported by suitable means at its opposite ends to
left and right "seat plates 80 of left and right side rail
assemblies 62, The axis of rotation of drive rod 112 is
generally parallel to the axis of rotation of front and rear
wheel units 64 and 65, respectively. |
According to the preferred embodiment, carriage
assembly 60, leg rest assembly 18, and drive rod assembly 110 are
operatively interconnected so that when one moves, all move,
(i.e. rotation of drive rod 112 is accompanied by movement of
carriage assembly 60 on base assembly 56 and movement of leg rest
assembly 18). Once the occupant has pivoted handle 24 through
an angle of about 30-45° which, in turn, correspondingly rotates
drive rod 112, the weight of the seat occupant in cooperation
with the force amplification and mechanical advantage of drive

rod assembly 110 act to release (i.e. unlocks) carriage assembly

60 for forward movement on base assembly 56 for smoothly and
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| i nkages, mechani sns and conponents that are also substantially identical
to those previously shown and described with respect to recliner nechani sm
10. Examples of such mechani snms and conponents include, but are not
limted to, |ocking mechanism 120, ti4% |inkage assenblies 136,
spring-assi st toggle nechanisns 142, bracket |inkage assenblies 118 and

pant ogr apﬁﬂmlhm?rhemrmst Hénkages unfil seetaggemblausby
orm ' andLBpgh At FEreaict (TS Eaitc RARAEAPBL YR A pT FIFE M Wetanded. |

Angular movement of drive rod 112 about its axis
results in movement of various linkage mechanisms for causing
actuation of leg rest assembly 18 and "tilting™ movement of seat
assembly 50 by releasing carriage assembly 60 to roll in tracks
66. As will be appreciated, the various linkages are designed
to only require a limited range of angular movement of drive rod
112 via limited rotation of actuation lever 22 for putting
recliner mechanism 10 into operation. In addition, the weight
of the seat occupant and the center of gravity of seat assembly
60 defined by the orientation of wheel units 64 and 65 disposed
within tracks 66 combine to generate a forwardly directed force
on carriage assembly 60 which augments the limited occupant input
required for improved operation of recliner 10. In addition,
over-center toggle assemblies for leg rest assembly 18.and for
carriage assembly 60 are designed to selectively lock and drive
seat assembly 50 and leg rest assembly 18 between their
respective "upright" and "stowed" positions and their ®tilted®
and “extended" positions.

Actuator lever 22 and its handle 24 are pivotally
supported for angular movement to one of seat plates 80 and are
located slightly forward of drive rod 112. A transfer linkage
114 connects actuator lever 22 to drive rod 112 for transferring
the angular movement thereto. A stabilizer rail 116 is secured
between a central portion of drive rod 112 and upper

reinforcement rail 74 of carriage assembly 60. Stabilizer rail
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di scussed in detail. It should al so be appreciated that the
“recliner nmechanism 312 incorporates various structures and features that -
are simlar to corresponding structureg and features shown and described
i n other copending applications of the“fresent assignee, the disclosures

manual |y obeh HEERLIH ASRAFLoB,of Cive e pipHELES BReNId AR, BEEReE IR ol 1
t he sane ?ﬁ%i(}ﬂtys% ﬁﬂﬁ%ﬂa’s@éﬂhﬁ} ggpendi ng application Serial No.

715, 851,
With particular reference now to Figures 7 and 8, means

are provided for releasably locking drive assembly 110 for
retaining carriage assembly 60 in its rear-upright position.
More particularly, on opposite sides of stabilizer rails 116
there are provided left and right base bracket linlsage assemblies
118 which are interconnected between bottom rails 46 of frame
assembly 12 and pantograph linkages 156 of leg rest assembly 18
for acting as an over-center mechanism for releasably "locking"
carriage assembly 60 in its rear-upright position as shown in
Figqure 7. Bracket linkage assembly 118 includes a bracket 240
affixed to bottom rail 46 of frame assembly 12 and a base link
242 pivotally supported thereto about pivot 244. The opposite
end of base 1link 242 is pivotably coupled to swing link 192 about
pivot point 24s. A rearwvard portion of swing link 192 is
journally supported on drive rod 112 for free angular movement
relative thereto. The opposite rear end of swing link 192 is
pivotally interconnected to a first end of power link 190.

In the upright-stowed position of Figure 7, a line of
action extending through drive rod 112 and pivot 244 positions
pivot point 246 in an over-center orientation for inhibiting
forward non-actuated movement of carriage assembly 60 and leg
rest assembly 18. Upon initial angular movement of handle 24 by
the seat occupant, drive rod 112 rotates to initiate protraction-
of pantograph linkages 156 of leg rest assembly 18 outwardly
‘toward their extended operative position._ Such actuation of

pantograph linkages 156 causes power link 190 to pivotably move
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June 20, 1991, entitled "Chair Mechanisni. Further the nethod and
apparatus for alignably nounting i ndependent reclinable seat wunits
together via a pair of parallel, spacgg apart .frame rails to forma
nodul ar sofa (i.e. as depicted in Figlire 12) is

33 sving 1ink 192 until pivot point 246 is positioned below the line
of action (i.e. over-center) to release carriage assembly 60 for
forward rolling movement in tracks 66 and to release leg rest
assenbly 18 for movement to its fully extended position. A bent~
over tab 248 formed on bracket 240 is provided to engage an edge
surface of base link 242 to limit the over-center location of
pivot point 246 relative to the line of action as shown in Figqure
7.

A locking mechanism 120 is provided which inhibits
"reclining" movement of seat assembly 50 in the “upright®
position and which coacts with slots 98 for limiting the range
of "reclining" movement of seat assembly 50 once it is in the
"tilted® position. More specifically, locking mechanism 120
includes a lock pivot 122 secured to rear frame rail 124 of seat
frame 54, a lock lever 126 pivotally supported at one end to lock
pivot 122, an elongated lock arm 128 pivotally connected to the
opposite end of 1lock lever 126 and which extends generally
parallel to side rail assemblies 62. The forward end of lock arm
128 is pivotally connected to a lock link 130 which is secured
for angular movement with drive rod 11i2. A notch 132 in the rear
edge of lock lever 126 is adapted to contact rear framé rail 124
for limiting the ™“reclining" movement of seat back 52 when
recliner mechanism 10 is in its "tilted"” positions.

_With particular reference to Figures 11A and 11B, drive
rod assembly 110 is shown to include left and right "tilt"
linkages 136 which are generally coactive with brackét linkage
assemblies 118 for selectively inhibiting (i.e. locking) and

permitting (i.e. releasing) forward movement of carriage assembly
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substantially simlar to that shown and described in copending application
Serial No. 685,581, filed April 17, 1991, entitled "Munting Apparatus For
Modul ar Sof a Assenbl y". The conmmon details and function of these various
conponent $ described in the co-pendi®$ applications set forth above, while
made part of the present invention herein relating to recliner mechanism
312, will60nen bbasepcassembly 56. ¥nt hgenerakuetilds cAdnkages R36ires

13 and 14, recliner mechanism 312 is shown_,to also include fronf bottom
frame rajinterconnect the forward end of pivot levers 76" of carr.l;.age

assembly 60 to drive rod assembly 110. More particularly, the
forwardmost end of pivot levers 70 extend below and are generally
aligned with th; axis of drive rod 112 and are pivotally
connected to a lower end of a c-shapeé toggle link 138. The
other end of C-shaped toggle link 138 is pivotably connected to
a connector link 140 at pivot 141 and which, in turn, is secured =
on drive rod 112 for angular movement therewith.

When recliner mechanism 10 is in the upright position
(Figure 11a), tilt linkage assemblies 136 are inhibited against
forward movement of carriage assembly 60 until actuator lever 22
and, in turn, drive rod 112 are sufficiently rotated
(approximately 30-45°) for causing bracket linkage assemblies 118
to move to the over-center position. Rotation of drive rod 112
causes corresponding rotation of connector link 140 until pivot
141 is aligned with or slightly below the rotational axis of
drive rod 112 (Figure 11B). 'At this point, bracket 1linkage
assemblies 118 have gone over-center tb release carriage assembly
60 such that loading acting on carriage assembly 60 (i.e. weight
of occupant) and the mechanical advantage of tilt linkages 136
act to forwardly drive C-shaped toggle 138 around and below drive
rod 112 so as to permit pivot levers 76 to pivot about pivot
points 71 such that carriage assembly 60 is *tilted"™ upon forward
rolling movement in tracks 66.

Tilt linkages 136 ©provide significant force
amplification so that the force required for the occupant to

pivot handle 24 is not excessive. It will be appreciated that
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330 to which-front end portions 332 and 334 of tracks 316 and™ 318,
respectively, are secured. Tracks 316 and 318 also include rear end
portions 336 and 338, respectively, which are secured via brackets 340 and
342 to a rear bottomfrane rail 344. 2R/breover, a pair of laterally spaced

ﬁg??g% fSIr t:%rxf*e% % 346 and 348 are securgd bet weeg‘[{dront ea(rj
350 i
NP DI o b AL e A TN

described, work coactively with bracket linkage assemblies 118
and tilt linkages 136 to smoothly and continuously drive recliner
mechanism 10 for extending leg rest assembly 18 and for "tilting"
seat assembly 50 in a substantially concurrent manner.

Leg rest linkage assembly 18, pantograph linkages 156,
and left and right toggle mechanisms 142 are seen best in Figures
4, 7, and 8. These devices are similar to, but not identical
with, corresponding mechanisms shown and described in the present
assignee’s U.S. Patent No. 4,367,895, issued Jan. 11, 1983,
entitled ®"Reclinable Chair" as well as its U.S. Patent No.
3,099,487, issued July 30, 1963, entitled "Leg Rest Fixture and
Supplemental Holding Mechanism".

With particular reference to Figure 7, leg rest
assembly 18 is shown to include a frame board 152 having an upper
surface 154 that is padded and upholstered 80 that in the
finished sofa it will be as shown in Figures 1 and 2. Board 152
is supported on and moved by identical left and right hand
pantograph linkages 156. Board 152 has an angled bracket 158
secured to its bottom face 160 for each pantograph 156 whereby
board 152 is pivotally connected at a rear pivot 162 and a front
pivot 164 to board 1links 166 and 168, respectively, of
pantographs 156. The other end of front board link 168 is
pivoted at 170 to an end of connector link 172 which is centrally
pivoted at 174 to a portion of board link 166. The other end of
connector link 172 is pivoted at 175 to the top of a long éﬁppo;t
link 176. The other end of rear board link 166 is pivoted at 178
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respectively. In addition, spring 97 concentrically surrounds. one end of
support shaft 96 between wooden side rail 348 and nylon washer 95 adj acent
an outer surface of slot 98. A nylon insert 355 is retained within slot 98
for minimzing frictional resistance2fo novenent of the front end of seat
assenbly 314 with respect to support shaft 96. In addition, generally

si nusoi dalto Spei egackifpa Tukvaee 10ARY 18600 whichpPas Hivdited ataial dentad)

separating portions of pantograph |eg rest |inkages 156 on Support shaft

96 whi | e PiNBti iBAgtoomaicentral Poppdoh efialbng6support link 176. The
cther end ‘ot curved link 180 is pivoted at 184 to front support
shaft 96. Pivot 184 is a point of support on carriage assembly
60 for pantographs 156.

Another point of support is pivot 186 at the curved
bottom end of long suppoi‘t link 176 which connects support link
176 to one end of drive link 188, the other end of which has a
square aligned hole through which square driée rod 112 extends
so that drive link 188 is generally driven by angular movement
of drive rod 112. Thus, rotation of drive rod 112 turns drive
link 188 which acts through pivot 186 to move leng support link
176. Such movement of support link 176 causes link 180 to s{wing
about fixed pivot 184 by virtue of pivot connection 182 that link
180 has with long support link 176. The action of link 180
swinging about fixed pivot 184 moves rear board link 166
ocutwardly and upwardly while pivot 175 at the top end of long
support 1link 176 causes link 172 to swing about pivot 174 and
thus front board link 168 is also moved outwardly and upwardly.
This extensible action takes place simultaneously with both the
left hand and right hand pantographic linkage mechanisms 156 when
there is sufficient angular movement of drive rod 112 to unlock
toggle mechanism 142. The effect is to move frame board 152
between its stowed vertical position (Figures 1B, 2B and 7) and
i‘_cs elevated, relatively horizontal position (Figures 1c, 2¢ and
8).
Left and right power links 190 are shown to extend over

drive rod 112 and are pivotally supported at their rearward end
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34 Secured to each of spring brackets 352 and 354, via

adj ustable wing nuts 217, are eye screws 215. In association wth left and
right toggle |inkage assenblies 142, neans are provided for selectively
adj usting the degree or anobunt of bias®d "assist" generated. Mre
specifically, coupled to each eyel et

on a portion of swing links 192 mounted on drive rod 112 and at
their top ends at pivots 194 located on a central portion of
curved links 180. Upon swinging movement of curved links 180 in
the manner previously described, power links 190 act to assist
in driving pantograph linkages 156 to their extended operative
position. As mentioned, power link 192 interconnects pantograph
linkages 156 to bracket linkage assemblies 118.

Left and right hand spring-~assist toggle assemblies 142
are provided which, as pointed out in U.S. Patent Nos. 3,099,487
and 4,367,895, work with leg rest assembly 18. Toggle assemblies
142 provide means for holding leg rest assembly 18 tightly in a
fully retracted (i.e; stowed) position against the front of the
éofa frame and also provides means for supplying a spring force
for driving leg rest assembly 18 to its extended position.
Toggle assemblies 142 each inciude a toggle lever 202 with a
square hole which is mounted by means of the square hole on
square driQe rod 112 for selective rotation therewith. Toggle
lever 202 is pivotally connected at 204 to front leg 206 of a C-
shaped toggle link 208 that curves around, below and to the rear
of drive rod 112 where its rear leg 210 has an opening 212 in
which one end of a helical coil spring 214 is hooked. The
opposite end of spring 214 is hooked to an eye screw 215
threadably secured to spring bracket 216 which, in turn, is
secured to upper stabilizer rail 74.

As shown in Figure 6, a wing nut 217 is provided for
adjusting the tension in spring 214. For example, the tension
in spring 214 can be adjustable relieved for a lighter weight

occupant or it can be increased for a heavier seat occupant.
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portions of eye screws 215 is a first end of helical coil springs 214
which is coupled at its opposite end to a rear leg portion 210 of C shaped
toggle Iinks 208. Toggle link 208 is pivotally secured to a toggle |ever
202 which, in turn, is fixedly secured28for rotation with square drive rod
376 of drive rod assenbly 320. As w il be described hereinafter, the

rate o oty adne ety Harls GFEISe i GER PRI P SEOTRALR ween
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shown in Figure 5 to be secured to a second bracket 219 which has
stepped surface means for step~wise spring biasing adjustment
similar to bracket 94.

Operation of toggle assemblies 142 will now be
described in greater detail. The location of pivot 204 below
drive rod 112 and the line of action of springs 214 are such in
the retracted position of leg rest assembly 18 that the spring
force holds or “retains™ leg rest assembly 18 retracted. As leg
rest 18 is initially slightly extended upon rotation of actuator
lever 22 and, in tﬁ:n, drive rod 112, pivot 204 moves up and over
center of the drive rod axis. Once pivot 204 is over center,
tension loading on springs 214 assist in drivingly rotating drive
rod 112 for elevating leg rest aséembly 18 as rear leg 210 of
link 208 is pulled toward reinforcement rail 74. 1In addition,
springs 214 to assist the occupant in pivoting handle 24 through
the require actuation angle. Once drive rod 112 has been
sufficiently pivoted through the limited actuation angle to
release carriage assembly 60 (via brackeft linkage assemblies 118)
and leg.rest'assembly 18 (via toggle mechanisms 142), the weight
of the seat occupant and the biasing of springs 214 rotate handle
24 to the fully pivoted and concealed position shown in Figure
8.

Downward pressure applied manually to frame board 152
by the seat occupant serves as means to move leg rest assembly
18 back to the "stowed" position and carriage assembly 60
Tearwardly for tilting seat assembly 50 to the *upright®
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corresponds to the degree of sprlng bi.ased "assist" prOV|ded by the toggle
| i nkage assenblies 142. In accordance with a novel feature of
the present invention, rel easable assist nmeans are provided in associated
with recliner mechanism 312 for perni4ing the seat occupant to initiate
novenent of the |leg rest assenbly tomard Its extended position The

roverent BPS5 5P g EREE: PRERRIER Farooar (TR o RoBgPd IR, Sk bl 21 €

position ik dd o Wduhwiitd’ Peaktabd movement of long support links 176
which act through their pivots 186 to rotate drive links 188 in
a rearward direction. This causes corresponding angular movement
of drive rod 112 (i.e. clockwise in the drawings). When pivot
204 is rotated over center upon continued clockwise movement of
drive rod 112,'C-shaped toggle links 268 and springs 214 act as
locking means to solidly hold.leq rest assembly 18 in its stowed
position. Likewise, this same clockwise rotation of drive rod
112 causes swing links 192 and base links 242 of bracket linkage
assemblies 118 to be rotated over-center for retaining carriage
assembly 60 against forward movement which, in turn, assist in
retaining seat unit 16 in its "upright™ position. It will be
appreciated that the various linkages are designed to work
substantially simultaneously and in a cumulative manner.

The relatively low input force to be exerted on frame
board 152 by the occupant permits smooth retraction of recliner
mechanism 10 to the conventional seating arrangement position of
Figures 4 and 7. [Likewise, toggle mechanisms 142 and tilt
linkages 136 are adapted to return to their original position
(Figure 7) for assisting in locking carriage assembly 60 and leg
rest .assembly 18 in their respective ®upright" and ¥stowed™
positions upon rearward movement of leg rest assembly 18 to a
position in close proximity to the normal “stowed" position. As
will be appreciated, this "locking" positi;n is directly related
to the amount of pivotable movement of actuator lever 22 required

to actuate recliner mechanism 10.
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effort. Such an arrangenent is particularly advantages for elderly or
handi capped persons or others having difficulty in using conventi onal

rel ease mechanism (i.e. levers and the like). Mre specifically, recliner
" assi st nmechanism 328 is shown to incBf@de a push-button rel ease switch 386
coupled via a cable 388 _ 35

Another feature of the present invention incorporated
into recliner mechanism 10 provides rigidity and support to the
forward end of seat assembly 50 when retained in the "“upright"
position and which controls forward movement of carriage assembly
60 for supporting leg rest assembly 18 in its fully extended
position. 1In particular, seat frame brackets 260 are affixed to
front corner surfaces of seat frame 54 and are adapted to
matingly contact brackets 262 supported from brackets 240 when
seat assembly S0 is in its rear-upright position and a load is
applied thereto. In particular, frame brackets 260 have a
surface, such as a nylon insert 264, which is adapted to engage
a facing insert 266 éupported on bracket 262. Therefore, weight
transferred downwardly onto the front of seat frame 54 is
supported to inhibit "sagging™ of seat assembly 50. Brackets 262
are also formed to include a vertical stop surface 268 adapted
to engage a forward edge surface of brackets 69 of carriage
assembly 60 when carriage assembly 60 is in its forwardmost
position relative to tracks és6. This engagement provides
additional support to leg rest assembly 18 through its linkages
to inhibit "sagging" thereof in the extended operative position.

Thus, the invention provides a sofa construction that
has a seat framé 54 and seat back 52 that move between an
"upright" position (Figure 7), a "“tilted" position (Figure 8 in
phantom) §nd a "reclined" position (Figure 8). Manual. force,
leveraged through leg rest pantographic linkages 156, is used to
Overcome gravity and the spring force provided within recliner

lechanism 10 for smoothly and easily returning seat assembly 50
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to an actuator bracket 390. Actuator bracket 390 is pivotally coupled to
an "over-center" type cocking |linkage assenbly 392 having first and second
pivotally coupled |ink menbers 394 and 396, respectively. Act uat or
bracket 390 is also pivotably coupledlabout pivot point 391 to a base

400 of coiem aE titeadt ma Khe Tt TR IR o AR Y RenB Ry O
e PNk T5 AiCea 1oy deprpaucbia 2ssi st bracket 400 anc

Referring now to Figure 12, there is shown a modular
sofa 300 having independent reclinable seat units 302 and 304,
and a fixed (i.e. non-reclinable) seat units 306. Reclinable
seat units 302 and 304 are of substantially identical
construction, with the principal exception being the inclusion
of arm portions 308 and 310 on opposite sides thereof.
Accordingly, for the purposes of discussion, only reclinable seat
unit 302 will be discussed. However, it will be appreciated that
the construction and operation of reclinable seat unit 304 will
be substdntially similar to seat unit 302 with a noted exception
of the positioning of the arm rest portion 310 of seat unit 304.

With particular reference to Figure 13, a recliner
mechanism 312 is shown that is constructed in accordance with an
alternative preferred embodiment of the present invention and
which is adapted for use in seat unit 302, As will be
appreciated, recliner mechanism 312 is a modified version of
recliner mechanism 10, More particularly, recliner mechanism 312
is a ®*three-way" mechanism which can be independently "tiltedv,
“reclined" and have its leg rest assembly 18 operably retracted
or extended in a manner substantially similar to that previously
described. It is to be understood that while recliner mechanism
312 is shown in association with sofa 300, it is likewise readily
adaptable for use in other articles of furniture such chairs,
Zedular components, and the like.

As best seen from Figure 13, recliner mechanism 312

denerally includes a seat assembly 314, a pair of laterally
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has a first end 410 which is coupled to a first end of first coil spring
412. First coil spring 412 is coupled at its opposite end to a spring

bracket 414 with spring bracket 414 being fixedly secured to an upper and
forward portion of wooden side frane 3fenber 348. A second end portion 416

of drive smsies andhohetwakfifly | cséniies tracikssstésand alsgnd rdristeoutstir
portion 418 having a button-type grommet 420 secured in an aperture 422
forned tassexbly B20/andsleg restkessedblys 18i.votThese cermpanentiso arain

upper pivot point 423 to first link nenber 394 via a rivet 424
substantially identical to corresponding components incorporated

into recliner mechanism 10. As such, like numbers are used
hereinafter to designate those components previocusly described.
Accordingly, recliner mechanism 312 also includes various other
linkages, mechanisms and components that are also substantially
identical to those previcusly shown and described with respect
to recliner mechanism 10. Examples of such mechanisms and
components include,  but are not limited to, locking mechanism
120, tilt linkage assemblies 136, spring~assist toggle mechanisms
142, bracket 1linkage assemblies 118 and pantograph linkage
assemblies 156. To the extent that these previously described
mechanisms and components are not substantially different in form
and operation in recliner wmechanism 312, they will not be
discussed in detail. |

It should alsoc be . appreciated that the recliner
mechanism 312 incorporates various structures and features that
are similar to corresponding structures and features shown and
described in other copending applications of the present
assignee, the disclosures of which are each incorporated herein
by reference. For instance, the manually operated actuator lever
and its release linkage are substantially the same as that shown
and described in copending application Serial No. 715,851, filed
June 20, 1991, entitled “Chair Mechanism"™. Further the method
&nd apparatus for alignably mounting independent reclinable seat
Wits together via a pair of parallel, spaced apart frame rails

% form a modular sofa (i.e. as depicted in Figure 12) is
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whi ch extends through a washer 426 and an aperture 428 in drive assist
bracket 406 and an aperture 430 in first |link nenber 394. Furthernore, .
drive assist bracket 406 is journalled for rotational novenent via
bushi ngs 432 and 434, and aperture 43633 about drive rod 376. As
best seen in Figure 15, drive bracket 408 is showmm to include a first end
portion 438 and a second end portion 440. First end portion 438 includes a
squar e- shapertampdally 44hilakr @egithaki shosmpand desetridgdaln doperding 376

extends. In this
application Serial NWo. 685,581, filed April 17, 1991, entitled
"Mounting Apparatus For Modular Sofa Assembly". The common
details and function of these various componen_ts described in the
co-pending applications set forth above, while made part of the
present invention herein relating to recliner mechanism 312, will
not be repeated.

With continued reference to Figures 13 and 14, recliner
mechanism 312 is shown to also include a front hottom frame rail
330 to which front end portions 332 and 334 of tracks 316 and
318, respectively, are secured. Tracks 316 and 318 also include
rear end portions 336 and 338, respectively, which are secured
via brackets 340 and 342 to a rear bottom frame xail 344.
Moreover, a pair of laterally spaced wooden side frame members
346 and 348 are secured betwe_en front and rear bottom frame rails
330 and 344, respectively. An upper stabilizer rail 350 is
fixedly secured in between the side frame members 346 and 348 and
includes <first and second spring brackets 352 and 354,
respectively. In addition, spring 97 concentrically surrounds
one end of support shaft 96 between wooden side rail 348 and
nylon washer 95 adjacent an outer surface of slot 98, A nylon
insert 355 is retained within slot 98 for minimizing frictional
resistance to movément of the front end of seat assembly 314 with
respect to support shaft 96. In addition, generally sinuscidal
spring clips 357 are provided for positively 1locating and
separating portions of pantograph leg rest 1linkages 156 on
support shaft 96 while inhibiting rotation of support sharft 9s.
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manner, drive rod 376 is secured to drive bracket 408 for direct

36 rotation therewith. A portion of drive rod 376 al so extends through a
second coil spring 444, which is retained over an end portion of drive rod
376 via a retainer clip 446 and a fasB&ning nenber, such as a cotter-pin

or the |ike. Second end portion 440
Secure% to each of spring brackets 352 and 354, via

adjustable wing nuts 217, are eye screws 215. In association
with left and right toggle linkage assémblies 142, means are
provided for selectively adjusting the degree or amount of biased
®agsist" generated. More specifically, coupled to each eyelet
portions of eye screws 215 is a first end of helical coil springs
214 which is coupled at its opposite end to a raér leg portion
210 of C-shaped toggle links 208. Toggle link 208 is pivotally
secured to a toggle lever 202 which, in turn, is fixedly secured
for rotation with square drive rod 376 of drive rod assembly 320.
As will be described hereinafter, the tensioning on coil springs
214 can be selectively adjusted for varying the rate or "speed"
at which the leg rest pantograph linkages 156 move between their
"stowed" and "elevated" positions. Such rate adjustment directly
corresponds to the degree of spring-biased "assist" provided by
the toggle linkage assemblies 142.

In accordance with 2 nové; feature of the present
invention, releasable assist means are provided in associated
with recliner mechanism 312 for permitting the seat occupant to
initiate movement of the leg rest assembly toward its extended
position. The releasable assist means permits the seat occupant
to deliberately initiate movement of the leg rest assembly toward
its extended and elevated position with virtually no physical
effort. Such an arrangement is particularly advantages for
elderly or handicapped perscons or others having difficulty in
using conventional release mechanism (i.e. levers and the like).
More specifically, recliner assist mechanism 328 is shewn to

include a push-button release switch 386 coupled via a cable 388
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of drive bracket 408 .includes a threaded aperture 448 through which a-

t hreaded adj usting screw 450 extends. Adjusting screw 450 is also retained
on second end portion 440 via a threaded nut 452, thereby enabling

t hreaded adjusting screw 450 to be a&Fustany | ocated at a predeterm ned
position with respect to gronmet 420 supported on drive assist bracket

406. to an pctuatem brasketc3df enchkereapyubracket t 39Qukm Biyotall r st

end portion 454 of act uat or bracket w320 is shq coupled to an_end portion
456 of cafcuPi8E tR AR TRVENFNSEF! ofYPSs GAcking linkage assembly 392

having first and second pivotally coupled link members 394 and
396, respectively. Actuator bracket 390 is also pivotably
coupled about pivot point 391 to a base bracket 398 which is, in
turn, fixedly secured to an outer sheath portion 400 of cable 388
via a threaded screw 402 and retaining member 404.

Recliner assist mechanism 328 also includes a drive
assist bracket 406 and a drive bracket 408. Drive assist bracket
has a first end 410 which is coupled to a first end of first coil
spring 412. First coil spring 412 is coupled at its opposite end
to a spring bracket 414 with spring hrackét 414 being fixedly
secured to an upper and forward portion of wooden side frame
member 348. A second end portion 416 of drive assist bracket 406
includes a transversely extending shoulder portion 418 having a
button-type grommet 420 secured in an .aperture. 422 formed
therein. Drive assist bracket 406 is pivotally coupled about an
upper pivot point 423 to first link member 394 via a rivet 424
which extends through a washer 426 and an aperture 428 in drive
assist bracket 406 and an aperture 430 in first link member 394.
Furthermore, drive assist bracket 406 is <journalled for
rotational movement via bushings 432 and 434, and aperture 436,
about drive rod 376.

_As best seen in Figure 15, drive bracket 408 is shown
to include a first end portion 438 and a second end portion 440,
First end portion 438 includes a square-shaped opening 442
through which a portion of square drive rod 376 extends. In this

manner, drive rod 376 is secured to drive bracket 408 for direct
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actuator bracket 390 is coupled to a third coil spring 460 which 1is, in
turn, coupled to a |l eg 462 of base bracket 398. As noted, actuator bracket
390 is pivotally coupl ed about pivot point 391 to second |ink nenber 396
of cocking |inkage assenbly 392 and to36base bracket 398. More
particularly, a rivet 468 extends through washer 466 aperture 464 in

thelrjf:ib(r)re géﬁormegﬂ g%tu[)‘riagk 1’%&8 O%id’fl ne pi vot p0| ntg ?&%gﬂds

gfgggover :a:sawléieéec&m tdedy %éﬁaermw %ﬁé&@é%ﬁﬁfé@b&&%ﬁ%ﬁdon an

portion of drive rod 376 via a retainer clip 446 and a fastening
member, such as a cotter pin or the like. Second end portion 440
of drive bracket 408 includes a threaded aperture 448 through
which a2 threaded adjusting screw 450 extends. Adjusting screw
450 is also retained on second end portion 440 via a threaded nut
452, thereby enabling threaded adjusting screw 450 to be
adjustably located at a predetermined position with respect to
grommet 420 supported on drive assist bracket 406.

With continued reference to FPigqures 15 through 18, a
first end portion 454 of actuator bracket 390 is shown coupled
to an end portion 456 of cable 388. A second end portion 458 of
actuator bracket 390 is coupled to a third coil spring 460 which
is, in turn, coupled to a leg 462 of base bracket 398. As noted,
actuator bracket 390 is pivotally coupled about pivot point 391
to second link member 396 of cocking linkage assembly 392 and to
base br.:acket 398. More particularly, a rivet 468 extends through
washer 466, aperture 464 in actuator brackets 390, aperture 470
of second link member 396, and aperture 472 formed in base
bracket 398 to define pivot point 391. Moreover, a shoulder
portion 474 formed on actuator bracket 390 acts on an edge
surface of second'link member 396 for pivotably moving second
link member 396 in response to axial movement of cable 388.

In accordance with a preferred construction of the
present invention, first and second link members 394 and 396
define an Yover-center" locking mechanism. Link members 394 and

396 are pivotally coupled about a central pivot point 475 via a

Thig is the roplacement shoe:
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surface of second |Iink nenber 396 for pivotably noving second |ink nenber
396 in response to axial novenent of cable 388. I n accordance
with a preferred construction of the present invention, first .and second
link menbers 394 and 396 define an "@&Wer-center" |ocking nmechani sm Link
nmenbers 394 and 396 are pivotally coupled about a central pivot point 475
ne e rivet 476, washer 478, and apertures 480 and 482 formed in second
and first link members 396 and 394, respectively. Second link
member 396 further includes a boss portion 484 having a groove
extending circumferentially therearound which retains one end of
a fourth coil spring 486 thereon. The other end of fourth coil
spring 486 is similarly adapted to be coupled to a
circumferential groove extending aroﬁnd 2 boss portion 488 of
base bracket 398. Base bracket 398 is adapted to be fixedly
secured to wooden side frame member 348 via shoulder portion 450
and elongated openings 492 through which threaded screws or the
l1ike may be inserted.
With particular reference now to Figures 16 through 18,
a detailed description of the operation of the recliner assist
mechanism 328 will be provided. In general, recliner assist
mechanism 328 operates to - initiate extension of pantograph
linkage assemblies 156, and thus leg rest frame board 154 (Figure
14), as well as initiation of forwafd movement of seat assembly
314 from its "upright® position to its "tilted" position. More
specifically, Figure 16 shows recliner assist iechanism 328 in
an orientation it assumes when leg rest assembly 18 is fully
retracted and seat assembly 314 is in its rear “upright®
position. In this condition, first coil spring 412 is cperable
to exert a maximum tensioning force on first end portion 410 of
drive assist bracket 406. As such, first coil spring 412 tends
to drive assist bracket 410 in a counterclockwise manner about
d;ive rod 376. Concurrently, fourth coil spring 486 is exg;ting

a minimum tensioning force in holding first and second 1link

members 394 and 396 of cocking linkage assembly 392 in a "locked"

Thmistherepmcementsmmn
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37 rivet 476, washer 478, and apertures 480 and 482 formed in second and
first link nenbers 396 and 394, respectively. Second |ink nenber 396
“further includes a boss portion 484 having a groove extending
circunferentially therearound which reB& ns one end of a fourth coi

spring 486 thereon. The other end of fourth coil spring 486 is

simlarly adapted to be coupled to a circunferential groove

ext endi ng pesikion. bosWheor timn thes Biocked? mosditdpnzosco bAdakage39s

s adaptedaggeggi;iggglxay assume either a generally straight ®"in line®
orientation, as generally shown in Figure 16, or a slightly
nover-center*® orientation, with pivot point 475 of cocking
linkage assembly 392 being located slightly inwardly relative to
drive rod 376. As will be appreciated, coil spring 460 is also
under minimum tension while operating to hold first end portion
454 of actuator bracket 350, and thus cable 388, taut to remove
any slack therein.

With reference to Figure 17, upon the seat occupant
selectively depressing push-button switch 386 (Figures 13 and
15), cable 388 is axially displaced or drawn upwardly, (i.e.
preferably by approximately 0.5 inches) thus causing actuator

* bracket 350 to move pivotally in a counterclockwise direction
(i.e. as indicated by directional arrow 496). Such
counterclockwise movement of actuator bracket 390 causes shoulder
portion 474 to forcibly urge second link member 396 to pivot
about pivot point 351 in a counterclockwise direction against the
biasing force of fourth coil spring 486 and third coil spring
460. Thus, central pivot point 475 between first and second link
members 394 and 396, respectively, is rearwardly displaced out
of longitudinal alignment or Wover-center" alignment thereby
"unlocking” cocking linkage assembly 392. In this condition,
drive assist bracket 406 is able to freely pivot in a
counterclockwise direction about drive rod 376. Therefore, the
relatively large tensioning force provided by first coil spring
412 acts to urge drive assist bracket 406 to pivot in a

counterclockwise direction about drive rod 376 which cause
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secured to wooden side franme nmenber 348 via shoul der portion 490 and

el ongat ed openi ngs 492 through which threaded screws or the |ike may be

i nserted. Wth particular reference nowto Figures 16 through 18,
a detailed description of the operati oh®of the recliner assist mechanism
328 will be provided. I n general, recliner assist nechanism 328 operates

to initi SOXTESPERSLBE Piveiabldgr Asvenenty 8fc drdyenhnacketsd08; Andnutn | eg

rest fra board.154 (Fiqure kK 14)..as Il as initiatjon of forward
nmovenment eg'F‘X?s |376 (see)tin:er.:t:\/\i‘.ac:maf1 arrovw 499).

With reference to Figure 18, as drive assist bracket
406 is pivoted in a counterclockwise direction in response to the
tensioning force of first coil spring 412, first and second link
members 394 and 396 are pivotally urged into a partially folded
ocrientation against the biasing force of fourth coil spring 486.
As will be appréciated, coil spring 412 is sized to provide
sufficient tension loading to cause drive assist bracket 406 to
be rotated counterclockwise along a generally arcuate path to
initiate and continue rotation of drive rod 376 until the
counteracting over-center biasing force provided by coil springs
214 of toggle 1linkage assemblies 142 has been overcome.
Moreover, first coil spring 412 is of a length and construction
to enable it to exert a relatively large tensioning force on
drive assist bracket 406 which is sufficient to cause drive
assist bracket 406 to rotate drive bracket 408 and drive rod 376
against the counteracting force generated by coil springs 214.
Furthermore, once drive assist bracket 406 has caused sufficient
movement of drive bracket 408 and drive‘rod 376 past the "over-
Ccenter™" point of C-shaped toggle links 208, coil springs 214 are
adble to exert a counterclockwise driving force on drive rod 376
u>there£y assist in continuing the counterclockwise rotation of
drive rod 376. As previously described, this action urges leg
Test assembly 18 to a fully extended position in a relatively
Snooth and continuous fashion. However, it is contemplated that
In recliner mechanisms which do not include rearwardly xraised

tracks for assisting (i.e. gravity) in leg rest extension and
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314 fromits "upright” position to its "tilted" position. Mre
specifically, Figure 16 shows recliner assist nmechanism 328 in an
orientation it assunmes when leg rest assenbly 18 is fully retracted and
seat assenbly 314 is in its rear "upr#g@ht” position. In this condition,

first coil spring 412 is operable to exert a maxi mum tensi%\i ng force on
first endseaf rasmembily drilting moyemest,hpastaonges. cailsBRRing; 412 may|
spring 412 tend}%to dr,i ve assi,s cket 410 in a counterclockw se nmanner

b
about  drFHREIY '@q"é&?ﬁ,duﬁ”eﬁf‘ §}£ 8uFRESe PPVERRBYR, 486 is exerting

In general, assist mechanism 328 causes sufficient
angular movement of drive rod 376 about its axis to result in
corresponding movement of variocus ‘1linkage mechanisms driven by
or drivingly coupled to drive rod 376. As previously described,
such movement of these various linkage mechanisms permits
extension of leg rest pantograph assemblies 156 via spring-
assisted toggle linkage assemblies 142, and "tilting" movement
of seat assembly 314 via operatively releasing bracket linkage
assemblies 118 and tilt linkage assenblies 504 to permit seat
assembly 314 to roll forward in tracks 316 and 318. Accordingly,
only minimal physical effort (i.e. depressing switch 388), is
required to initiate extension of leg rest pantographs 156.
¥hile recliner mechanism 312 is shown with a hand lever actuator
in addition to push-button recliner assist mechanism 328, it will
be appreciated that recliner assembly 312 could be provided with
either independently, or with both as shown, depending on the
preference of the end user.

Chairs embodying recliner mechanisms, of the type such
as recliner mechanisms 10 or 312 are particularly suited for use
vith push-button recliner assist mechanism 328. This is due, in
part, to the fact that recliner mechanisms 10 and 312 have the
rearward portion of their curved tracks raised to store energy
for extending leg rest assemblies 156 and simultaneously moving
the seat assembly (i.e. or carriage) from its upright to its
forward-tilted position when the seat assembly is permitfed to

Toll forward in the tracks.
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a mnimumtensioning force in holding first and second |link nenbers 394
and 396 of cocking |inkage assenbly 392 in a "l ocked" '

38 position. Wen in the "l ocked" position, cocking |linkage assenbly
392 may assune either a generally stréikght "in |ine"

In accordance with another unique feature of recliner
mechanism 312, upper stabilizer rail 350 is shown to include a
stop bracket 378 fixedly secured thereto that extends generally
forwardly therefrom in a generally horizontal plane. Stop
bracket 378 has a transverse end surface 379 that is adapted to
make abutting contact with an adjustable locator member 380.
Adjustable locator member 380 is secured to a flanged bracket 382
mounted to front bottom frame rail 330. In general, locator
member 380 is a stop screw that is adjustable with respect to
bracket 382 and which is secured thereto via a wing nut 384. 1In
operation, once drive rod 376 is released grom its "“lockeg"®
position, the entire seat assembly 314 and side frame members 346
and 348 move concurrently along tracks 316 and 318 via wheel
units 499 of tilt linkage assemblies 504. Therefore, upper
stabilizer rail 350 also moves toward locator member 380 and
flange bracket 382 until end surface 379 of stop bracket 378
comes into contact with adjustable locator member 380. This
adjustable feature is operable to control the forward movement
of seat assembly 314 and side frame members 346 and 348 and, in
turn, controls the amount of extension of pantograph linkages
156. As noted, the position of locator member 380 with respect
to end 379 of stop bracket 378 can be selectively adjusted to
Ccause corresponding adjustment of the "angle of inclination™ and
"height" for leg rest frame board 154. The maximum inclination
angle and height is defined by leg rest assembly 18 being allowed

© to travel to its “"fully" elevated position. 1In the "fully"
extended position, C-shaped toggle links 208 are biased by spring

214 to assume a fully over-center position relative to drive rod

This is the replacement sheet

pate: | @ JUL 19%



orientation, as generally shown in Figure 16, or a slightly "over-center"
orientation, with pivot point 475 of cocking |I|inkage assenbly 392 being

| ocated slightly inwardly relative to drive rod 376. As will be
appreciated, coil spring 460 is al so 4d@nder mini numtension while operating
to hold first end portion 454 of actuator bracket 390, and thus cable 388,

Upon the Set wacaian PREVIEIE Bpinm corce bRSrRELS) B BalReALE T
(Figures géstreébsembly 18 in the "fully" extended position.

As will be appreciated, a lower inclination angle for
leg rest board 152 will make it easier for a seat occupant to
retract_leg rest assembly 18, Conversely, when leg rest frame
board 152 is at its "fully" elevated position it is more
difficult to initiate retraction of leg res? assexbly 18 since
the seat occupant must displace or "break" spring-assisted toggle
linkage assemblies 142 from their fully over-center position.
Therefore, by controllably inhibiting C-shaped toggle links 208
from moving to their fully over-center position, the tensioning
force exerted by coil springs 214 can be controlled so as -to
adjustably vary the amount of downward force which must be
exerted by the legs of the seat occupant te initiate retraction
of leg rest assembly 18. Accordingly, the amount of effort
needed to begin retraction of leg rest frame board 152 can be
controllably adjusted in accordance with the inclination angle
and height desired by the seat occupant. This feature is
particularly advantageous for individuals of limited leg strength
such as elderly and/or handicapped individual.

An additional degree of leg rest adjustability is
provided by the two eyelet screws 215 and wing nuts 217 of toggle
linkage assemblies 142. More particularly, wing nuts 217 enable
the tension loading of coil springs 214 to be controllably
adjusted to thus increase or decrease the amount of ™assist"
developed for driving leg rest assembly 18 between its "stored"
(i.e. retracted) position and an extended position (as*def;ned

by the location of stop bracket 380 relative to locator screw
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15), cable 388 is axially displaced or drawn upwardly, (i.e. - preferably by
approximately 0.5 inches) thus causing actuator bracket 390 to nove
pivotally in a counterclockw se direction (i.e. as indicated by
directional arrow 496). Such 43ount ercl ockwi se novenent of
actuator bracket 390 causes shoul der ortion 474 to forcibly urge second

| i nk menb382B96 EQF m*ARPlexbdYt thohtenpag Wing INREs 210 paxe Sedsinnsés

coi | spriRGOSaEeR Hueoliommrangh; dae R 99aRRt iRt el ndRaRy morand
i nk positive “assist" characteristic upon movement of leg rest 18.
Conversely, unscrewing of wing nuts 217 serves to adjustably
reduce the tension force in coil springs 214 thereby slowing down
or reducing the amount of "assist" provided to move leg rest
assembly 18.

As will now be apparent, the various aforementiocned
modes of adjustability for recliner wechanism 312 are
substantially coactive so as to permit customized adjustment.
This ;s particularly advantages in articles of furniture such as
sofa 300 having at least two independent reclinable seat units
302 and 304. More particularly, the amount of "assist® developed
by toggle linkage assemblies 142 for each leg rest assembly 18
and/or the desired leg rest "inclination®™ and "height® can be
individually adjusted to fit the particular needs of two distinct
individuals.

As in all reclining mechanisms, there is a certain
amount of fabric drag or ériction between the moveable
upholstered seat unit and the outer frame upon activation of the
recliner. As such, gravity tends to provide greater assistance
to a heavier seat occupant in pulling seat assembly 314 down
tracks 316 and 318 so as to more easily overcome such drag
forces. However, a lighter weight seat occupant is regquired to
exert a more deliberate effort for overcoming the frictional drag
forces to generate the reclining movement. Thus, a greater
-spring force in coil springs 214 acts to assist the lighter

weight seat occupant in overcoming the drag characteristics. By
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menbers 394 and 396, respectively, is rearwardly displaced out of
| ongi tudi nal alignnent or "over-center" alignnent thereby "unl ocking"
cocking linkage assenbly 392. In this condition, drive assist bracket 406
is able to freely pivot in a counteréfockw se direction about drive rod
376. Therefore, the relatively large tensioning f.orce provided by first
coi|l spritie spme token,oinr grderifaxr &he Jdgbterkvweight seabiacgupantato
STl o288 g Lol Sl e8B0EEng o rotract
leg rest frame board 152, the lighter weight seat occupant can
alse adjust the ®"inclination® of leg rest frame board 152
downwardly from the "fully" extended position. In this manner,
the lighter weight seat occupant is not required to overcome the
increased spring tension of coil springs 214 for "breaking®" over
the over-center position of toggle 1linkage 142. As such,
retractive movement of leg rest board 152 and, in turn, leg rest
pantographs 156 toward the stowed position is relatively easy and
extremely smooth.

§till yet another degree of adjustability is provided
by variably adjusting the length of adjusting screw 450 su;iported
from drive bracket 408. By threadably adjusting screw 450, the
preloading of drive bracket 408 can be adjusted while recliner
assist mechanism 328 is in the "locked" position, thus making
drivﬂe}-ﬁz;acket 408 more easily urged into movement by drive assist
bracket 406 via actuation of button actuator 386.

With reference now to Figures 19 and 20, tilt linkage
assembly 504 of the present invention incorporating a pivot lever
506, a connector link 508 and an intermediate bracket 510 is
shown in greater detail. One end 512 of pivot lever 506 is
pivotally coupled to one end of a C-shaped toggle link 514. The
opposite epd of C-shaped toggle link 514 is, in turn, pivotally
coupled to a connector link 516 which is fixedly secured to the
drive rod 376. The length of connector link 516 is largely

-responsible for the amount of angular "tilting"™ movement of seat

assembly 314. In addition, a rear end portion 518 of
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39 correspondi ng pivotabl e novenent of drivé‘bré%ket 408 and, in turn,
drive rod 376 (see directional arrow 497). Wth reference to
Figure 18, as drive assist bracket 406 is pivoted in a counterclockw se
direction in response to the tensioninggd$orce of first coil spring 412,
first and second |ink nenbers 394 and 396 are pivotally urged into a
partial |y féngemmediate link 510 is pivotally coupled with an end portion
520 of connector link 508.
The primary dJifference between the tilt 1linkage
assembly 504 .0f the present invention and tilting linkages 136
of recliner mechanism 10 is that intermediate link 510 includes
a riser bracket 522 that acts to adjust the orientation of
intermediate bracket 510 relative to connector link 508. This
orientation adjustment is necessary due to the difference in
height between the front and the back of tracks 316 and 318. In
addition, front wheel 499 of each tilt linkage assembly 504 is
mounted in a slightly different location than that on bearing
link assemblies 26 to also accommodate the height difference of
the tracks. As reclinable seating unit 302 begins toc move
forwardly, C-shaped connecting link 514 is rotated in a counter
clockwise manner when viewing Figures 19 and 20. This movement
causes givct lever 506 to begin moving forwardly and downwardly
;eiééfvely to drive rod 376. Concurrently, intermediate bracket
510 §ivots.at its rear end portion 518, and also at a pivot point
520. Accordingly, rear end portion 518 of the intermediate
bracket 506 pivots slightly downwardly to *tilt"™ the seat back
of seat assembly 314 downwardly relative to the front of the seat
member as seating assembly 314 moves down tracks 316 and 318
toward its forward-tilted position. Thus, tilt 1linkage
assemblies 504 serve to prevent seat assembly 314 from changing
its orientation appreciably as it is moved from the elevated rear
epdlpo;tions 336 and 338 of tracks 316 and 318, respectively, to
the lowered front end portions while performing the "tilting"

function of the three-way recliner mechanisn.
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orientation against the biasing force of fourth coil spring 486. As will
be appreciated, coil spring 412 is sized to provide sufficient tension

| oadi ng to cause drive assist bracket 406 to be rotated counterclockw se
along a generally arcuate path to ini4é ate and continue rotation of drive

rod 376 until the w Irﬁ%cé eﬂgeovné)l gh%l’szlf\fl Nghd 055 pﬁ&&i@fﬁtﬁ}' coi l

springs 214 of tog € asse has been 0Ovércone reover,

first coi "11 $RELRAS fdids icr Rhclihsppé fké&duﬁ%%dzl&h%e déerfNakhopidudtd
exert a relatively large tensioning force on

21, reclinable seat unit 302 is shown with leg rest frame member
154 thereof in a fully retracted position. In Figure 22, it can
pe seen that side arm portion 308 of seat unit 302 moves
concurrently outwardly with recliner mechanism 312 as extending
action of leg rest member 152 is initiated. The “travelling side
béd;" Jn;vement of outer arm 308 or *sxde body" of a loveseat or
sofa along with seating assembly 314 as it moves between its
standard "upright" to its "forward-tilted"™ positions provides an
aesthetically pleasing and functional appearance that is
frequently desired in sofas and loveseats. It should be noted
tha.t. J.n suéh an embodiment, ﬁush—button release switch 386 can
be located on moving outer arm 308 so that there is no relative
novement between push-button release switch 386 and the rest of
recliner assist mechanism 328 as seat assembly 314 and assist

mech‘ax;;sm 328 move forwardly along tracks 316 and 318,
bi“ From F1gure 22 it can also be seen that stop bracket
ﬁis comes into abutting contact with locator screw 380 to halt
forward extending travel of leg rest frame-board 152 at a
predetermined point of travel. It will be appreciated, however,
that reclinable seat unit 302 could be readily configured to
enable recliner mechanism 312 to move independently of amm
pértion 308, and other frame~like members of the recliner chair

302, if so desired.

The foregoing discussion d;’.sclose_s and describes an

exemplary embodiment of the prgseht invention. One skilled in

the art will readily recognize from such discussion, and from the
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drive assist bracket 406 which is sufficient to cause drive assist bracket
406 to rotate drive bracket 408 and drive rod 376 against the
counteracting force generated by coil springs 214. Furthernore, once drive
assi st bracket 406 has caused sufficie7 novenent of drive bracket 408 and
drive rod 376 past the "over- center" point of C shaped toggle |links 208,
coil springs 214 are able to exert a counterclockw se driving force on
drive rod 376 to thereby assist in continuing the counterclockw se
rotation of drive rod 376. As previously described, this action urges |eg

accompanying drawings and claims, that various changes, -
. 14
modifications and variations can be made therein without

departing from the spirit and scope of the invention as defined
in the following claims.

This is the replacement sheet

Date: 19 Jn g8



rest assenbly 18 to a fully extended position in a relatively smooth and -
conti nuous fashion. However, it is contenplated that in Teécliner —

mechani sme whi ch do not include rearwardly raised %@gﬁﬁagﬁeé}igﬁ,&gd ng

) e s bt o o AR

(i.e
40 48

What Is Claimed Is:

1. A seating unit for use in an article of furniture
of the type haviné' a frame section within which said seating unit.
is secured, said seating unit comprising:

a seat assembly having a seat member and a seat back;

a leg rest assembly supported for movement between a
retracted position and an extended position;

~ drive means operatively connected to said leg rest
assembly, said drive means being moveable between a locked
position wherein said leg rest assembly is releasably retained
in said retracted position and a released position wherein said
leg rest assembly is -permitted to move toward sald extended
;;osétion: and
B nar;ua.lly—c:perated assist means for permitting a seat
occupant to selectively cause said drive neé.;xs to move from said
locked po;sition to said relea#ed position and initiate movement
of said leg rest '-assembly toward said extended position, said
assist means comprising: |
bracket means coupled to said drive means and moveable
betwveen a first position when said drive means is in said locked
position and a second position when said drive means is in said

released position;

biasing means for urging said bracket means toward said

second position:
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seat assenbly tilting novenent, a stronger coil spring 412 may sinply be
required to initiate these novenents. I n general, assist
mechani sm 328 causes sufficient angular novenent of drive rod 376 about
its axis to result in correspondi ng novenent of various |inkage nmechani sns
driven by or drivingly coupled to dri-ve rod 376. As previously descri bed,
such novenent of these various |inkage nechanisns permts extension of |eg
rest pantograph assenblies 156 via spring-- assisted toggle |inkage
assenblies 142, and "tilting" novenent 43

linkage means for releasably maintaining saia bracket
peans in said firge Position in cppesition to said biasing means;
ané

actuation means for moving ‘said linkage means in
response to a deliberate act by said seat occupant such that saiq
biasing means acts to move said bracket means to saig second
position, whereby saig drive means is nnved to said released

positicn for releasing saig leg rest assenbly tor novenent toward
said extended position.

‘This Sheet Has Been Rei
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of seat assenbly 314 via operatively rel easing braéket | i nkage assenblies

118 and tilt |inkage assenblies 504 to pernit seat assenbly 3 4 to roll

forward in tracks 316 and 318. Accordingly, ominysmmhggéen effort
(i.e. depressing switch 386), is required to | on of | eg

rest pantographs 156. While recliner nechani sm ith a hand
| ever actuator in addition-“to push- button recli hani sm 328,
it will be appreciated that recliner assenbly 312 couI d be provided with

ei ther independently, or with both as3hown, depending on the

2. The seating unit of Claim 1 wherein said linkage
means is an over-center linkage assembly moveable between a
locked position for releasably retaining said bracket means in
said first position and an unlocked position for releasing said

bracket means for movement toward said second position.

3. The seating unit of Claim 2 wherein said actuation
means comprises a pivetable actuating bracket which is adapted
to act on said over-center . linkage assembly, cable means
operatively coupled to said actuatcr bx:acket, and release means
for selectz.vely actuating said cable means for causing sufficient
pivotable movement of said actuating bracket to nove said over-

center linkage assembly to said unlocked position.

4. The seating unit of Claim 3 wherein said bracket
means includes a first bracket member mounted for direct movement
with said drive means and a .s'eccnd bracket member piveotably
coupled to said first bracket ne_x_nbez;, said second bracket member
being biased by said biasing means such that said second bracket
member is operable to concurrently move said first bracket member
and said dnve means when said over-center 1inka.ge assembly is
urged to said unlocked position by the cocpera.t:we novement of
said cable means and said actuator bracket, whereby said movement
of said drive means to said released position is operaﬁle to

release said leg rest assembly for movement toward said extended

positien.
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preference of the end user. Chai rs enbodyi ng recliner

mechani sns, of the type such as recliner nechanksnsﬂ10~er 312—are
particularly suited for use wth push- button r el Si 1rr%ghanlsm
328. This is due, in part, to the fact that 10 and 312
have the rearward portion of their curved tracks f re ener gy
for extendlng | eg rest assenblies 1563nd sinulta t he seat

assenbly (i.e. or carriage) fromits upright to its forvvard tllted
position when the seat assenbly is permtted to

S. The seating unit of Claim 4 further comprising
second biasing means coupled to said over-center linkage assembly
for generating z biasing force operable to draw said over-center
linkage assembly into said locked position when said leg rest
assembly is returned by said seat occupant from said extended

position to said retracted position.

6. The seating unit of Claim 5 further comprising
third biasing means for biasing said actuator bracket in a
direction oppesing pivotable movement thereof upon actuation of

said release means. .

7. The seating unit of Claim 4 further comprising
adjustnent means operatively associated with said first and
second bracket nembers fcr pemittmg select:.ve adjustment of the

biasing force exerted by saxd first biasing means.
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roll forward in the tracks. ' 41

I n accordance with another unique feature of recliner nmechanism 312, upper
stabilizer rail 350 is shown to include a stop bracket 378 fixedly secured
thereto that extends generally forwardly therefromin a generally

hori zont al pl ane. St op o o T T

is Sheet Has Been Reﬂlaoed

=TI

8. The seating unit of Claim 4 wherein said release
means is a remotely located push-button member operably
associated with said cable means such that deliberate depression
of said push-button member causes said cable means to pivot said
actuating bracket so as to move said over-center linkage assembly
to said unlocked pesition.

9. The seating unit of Claim 2 further comprising
support means for supporting said seat assembly for translational
and tilting novenent between an upright position and a tilted
position, said seat assenbly bemg in sa:.d upright position when
said leg' z:est assembly is in said retracted position and in said
tilted position when said leg rest assembly is in said extended
pos:.tion, said seat assembly being operatively coupled to sald '
dnve neans such that selective actuation of said actuation means
causes substant:.ally concurrent movement of said seat assembly
to its tilted position and said leg rest assembly to its extended

position.
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‘bracket 378 has a transverse end surface 379 that is adapted to make
abutting contact with an adjustable |ocator nenber 380. Adjustable |ocator
menber 380 is secured to a flanged bracket 382 nounted to~front—bottom
frame rail 330. In general, |locator nenber 380 is a §h9BheSGL.e that is
adjustable wth respect to bracket 382 and which is se

wing nut 384. In operation, once drive rod 376 is rele @‘ %ﬁ'

"l ocked" position, the entire seat assg ly 314 and si
and 348 nove concurrently al ong tracks 6 and 318 via wheel

a |
s 346

10. The seating unit of CIaiﬁ § further comprising:

second linkage means operative for releasably retaining
said drive means in said locked position, said second linkage
means being moveable between a first position for releasable
locking said drive means in said locked pesition and a second
position for moving said drive means to said released position;
and

third linkage means operable for hias#ngly retaining
said leg rest assembly in said retracted position when said drive
means is in said locked position and_fo:.; biasingly driving said
lé.g rest assénbly toward said extended position when saig drive
means is in said released position: '

said second linkage means being moved to said second
position and said third linkage means acting to drive said leg
rest assémhly toward said extended pésition in response to said
actuation means causing movement of said first linkage means to

said unlocked positioen.

DI o v pcenes s
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units 499 of tilt linkage assenblies 504. Therefore, upper stabilizer
rail. 350 al so noves toward | ocator nenber 380 and flange bracket 382 until
end surface 379 of stop bracket 378 cones into contact with adjustable

| ocat or nmenber 380. This adjustable Bdature is operable to control the
forward novenent of seat assenbly 314 and side frame nenbers 346 and 348
and, in turn, controls the anount of extension of pantograph |inkages

156. As noted, the ppgiti ealtdngt {ﬂ(?@ %ﬁp W et RePeebm ﬁ;gd 379
of stop bracket 378 can bag{ésglf ectlve%ia Jugle tol piis )

second adjustment means coactive with said third
linkage means for permitting said seat occupant to variably
adjust the biasing resistance acting on said leg rest assembly
upon movement thereof between said extended position and said
retracted position; and

third adjustment means coactive with said seat assembly
and said frame section for permitting said seat occupant to
variably adjust the angle of inclination of said leg rest
assembly with a range &efined between said retracted position and

a fully extended position.

“iiiiiffi‘iilfﬂfi‘ ||ﬂi‘““‘
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cause correspondi ng adj ustnment of the " angl e of inclinations and "height"
for leg rest frame board 154. The maxi nruminclinati-on- angl e—a‘nd hei ght is

defined by |eg rest assenbly 18 being all owed to r veI ackd!! 1 Y"
el evat ed position. In the "fully" && ended p03| toggle
| i nks 208 are biased by spring 214 to assune a fuI position

relative to drive rod

12. The seating unit of Claim 11 further comprising:

tilt linkage means operatively coupling said support
means to said drive means for causing tilting movement of said
seat assembly toward said tilted position when said drive means
is in said releasai position, said tilt linkage means being
operable for éésisting said second linkage means in releasably
locking said seat assembly in said upright ﬁosition wvhen said
drive means is in said locked position,

said support means havzng a pair of wheel means
disposed for rolling movement within stationary track means and
bhaving pivot link means upon which one of said pair of wheels is
mounted, said i:ivot link means intefconnecting éaid support means
to said tilt linkage meaﬂs and being operable to tilt a portion
of said seat assembly relative to said wheel when said tilt
llnkage means is moved in response to movement of said drive
means, and

said drive means including a transverse rotatable drive
rod and said manually opérated assist means_being operatively
connected to said drive rod for rotating said drive rod through
a predetermined and limited angle to sufficiently move said
second linkage means for permittin_g‘ actuation of said tilt
linkage neaﬂs and said thitd linkage wmeans in response to

selection actuation of said release means.

WAL
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4 Zhis3héet His(B ow de a maxi mum force operable to maintain leg rest

ass fuI | y" extended position. As will be
app inclination angleg or |leg rest board 152 will make it
easl er occupant to retract leg rest assenbly 18. Conversely,

when Ieg rest frarre board 152 is at its "full el evated position it is

nore difficult to RArti AP FSPF&B?l%T\i%f°fe51¥§t 12, Jhapsin gaig fhird; he
seat OCCU%E“S%;thip' deTudis Qrggégle P evée aaseséure&j éﬁ%g:t‘iy to said

drive rod for rotai_:icn therewith, said toggle lever being pivoted
to a first leg of a C-shaped toggle link which curves around and
below said drive rod and vhich has a second rear leg, and wherein
said second adjustment means includes spring means secured
between a portion of said seat assembly rearward of said toggle
link and said second leg, whereby said spring means urges said
drive rod to rotate in one direction for biasingly urging said
leg rest assembly toward its retracted position when a pivot
connection between said toggle lever and said front leg of said
toggle link moves over an over-center position, and wherein said
spring means acts to urge said drive rod to rotate in an opposite
direction to biasingly drive said leg rest assembly toward its
extended position when said pivot connection between said toggle
lever and said front leg of said toggle link moves over said
over-center position, said second adjustment means further
including tensioning means for adjusting the biasing force
exerted by said spring means so as to selectively vary the rate

of retractive and extension movement of said leg rest assembly.

14. The seating unit of Claim 12 wherein said third
adjustment means includes stop means for selectively inhibiting
forward movement of said seat assembly when said seat assembly
is released for movement toward said tilted position such that
said stop means inhibits extension of said leg rest assembly to

said fully extended position.
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| i nkage assenblies 142 fromtheir fully over-ce%@gheaq&lsmea lacéher ef or e,

by controllably inhibiting G shaped toggle |inks ng to their
fully over-center position, the tensioning force springs
214 can be controlled so as to adj¥btably vary domnmard

force which nust be exerted by the |l egs of the seat occupant toinitiate
retraction of |eg st puEaiAINytictudtadr §580dty  méditarmian nfomfusel fior t

needed to begin retraction of leg rest frane board 152 can be controllably
adj ust ed ansest andanferwinitistringthienextensionlaf a leg rest assembly,

said leg rest assembly including a leg rest frame board,
pantograph linkage means coupled to said leg rest frame board for
controliably noviné said leg rest frame ?oard between retracted
and extended@ positions, and drive neané coupled to said
pantograph linkage means for movement between a locked position
wherein said leg rest frame board is in said retracted position
and a released position for permitting movement of said leg rest
frame board toward said extended position, said manually-
actuated assist mechanism comprising:

first bracket means coupled to said drive means and
moveable between a first position when said drive means is in
said locked poéition and a second position corresponding to when
said drive means is in said released position;

over-center linkage means moveable from a first over-
center position for releasably maintaining said first bracket
means in said first position and a second over-center position
for releasing said first bracket means for movement to said
second position;

biasing means for urging said bracket means toward said
second position, said biasing means alsoc operable to initiate
movement of said leg rest assembly toward said extended position
when said bracket means is in said second position:;

an actuating bracket operable to engage said over-

center linkage means; and

This is {he replacement shest
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and hei ght desired by the seat occupant. This feature is particularly
advant ageous for individuals of limted |l eg strength such as elderly
and/ or handi capped i ndi vi dual . An additional degree of |eg rest
adjustability is provided by the two eyel et screws 215 and wing nuts 217
of toggle |inkage assenblies 142. Nbretfarticularly, W ng nuts 217 enabl e
the tension | oading of coil springs 214%0 be controllably adjusted to
t hus i ncrease or decrease the amount of "assist" developed for driving |eg
rest assenbly 18 between its "stored"

release means for causing said actuating bracket to .

urge said over-center linkage means to said second over-center
position.

This Sheet Has Been Re;

Wi

A AR A O

This is {ne replacement sheel

Date: 19 g1 1996



(i.e. retracted) position and an extended position (as defined by the

| ocation of stop bracket 380 relative to | ocator screw

43 382). For exanple, by tightening wing nuts 217 niieShee Had Roan Réplaced
[

produced in coil springs 214 thus generating a qui c'kerl Illl"’"“"mnﬂ ve

"assist" characteristic upon novenent d eg rest 18.
16. The seating unit of Claim 15 further including -

second bracket means having first and second ends and being
pivotally associated with said first bracket means, said second
bracket means being biased by said biasing means whereby said
second bracket means is operable to rotate said first bracket
means and thus said drive means when said over-center linkage
means is urged to said second over-center position by said
actuator bracket in response to a seat occupant selectively
actuating said release means, said rotatable movement of said
drive means being operable to extend said pantograph linkage
means to thereby cause said leg rest frame board to move to said

extended position.

17. The seating unit of Claim 16 wherein sai:d release
means comprises cable means operatively associated with said
actuator bracket and push~button means for causing said cable
means to pivotably move said actuating bracket for selectively

moving said over-center linkage means to said second over-center

positién .

18. The seating unit of Claim 16 further comprising
adjustable means operatively associated with said first bracket
means and said second bracket means for variably adjusting the
biasing force of said biasing means acting to urge said first

bracket means and said drive means into rotational movement.

(LT I —
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Conversely, unscrewing of wing nuts 217 serves to adjustably reduce the
tension force in coil springs 214 thereby sl ow ng down or reducing the
anount of "assist" provided to nove | eg rest assenbihis SlﬁetHasBeenRe lacedAs
wi |l now be apparent, the various aforens®ioned rmd |ty
for recliner mechanism 312 are substantially coactiv

custom zed adjustnent. -This is particularly advantages | n art | c

furniture such as sofa 300 having at |east two i ndependent recli nabl e seat
units

19. The seating unit of Claim 17 wherein said push-
button means comprises a manually depressible push-button switch
operable to cause said cable means to pivotally rotate said

actuator bracket through a predetermined range of motion.

20. The seating unit of Claim 16 further comprising
second adjustable means for limiting extension of said pantograph
linkage means as said pantograph linkage means is urged toward
said extended position for varying the inclination angle of said

leg rest frame board.

KA 00
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302 and 304. More particularly, the amount of "assist" devel oped by toggle
| i nkage assenblies 142 for each leg rest assenbly 18 and/or the desired
leg rest "inclination" and "height" can be individually-adjusted-to fit

the particular needs of two distinct individual i< Sheet Has Be Lpall
reclining mechanisns, there is a certaigy amuntﬁagl K‘m L[mi] or friction
'i

bet ween the noveabl e uphol stered seat unit and t upon
activation of the recliner. As such, gravity ten reater
assi stance

L

21. A seating unit for use in an article of furniture '
of the type having a frame section within which said seating unit
is secured for longitudinal and angular movement therein, said
seating unit comprising:

track means secured to a base within said frame
section;

a seat assembly having a seat member, a seat back;

support means supporting said seat assembly for
translational and tilting movement on said track means between
a rear-upright position and a forward-tilted position;

a leg rest assembly supported for movement with said
support means between a retracted position when said seat
assenibly is in said rear-upright position and an extended
operative position when said seat assembly is in said forward-
tilted position;

drive means for operatively connecting said support
means and said leg rest assembly, said drive means being moveable
between a locked position wherein said seat assembly is
releasably retained in said rear-upright position and a released
position for pgrmitting said seat assembly to move toward said
forward-tilted' 'pos ition;

first over-center linkage means for selectively moving
said drive means between said locked and released positions, said
first over-center linkage means being moveable between a first
position for releasably locking said drive means in said locked
position and a second position for moving said drive means to

said released position;

——
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a heaV| er seat occupant in pulling seat assenbly 314 down tracks 316

as nore easily overcone such drag forces. However, a lighter
pant i-s required to exert a nore deliberate effort for
rictional drag forces tézgenerate the reclining novenent.

Thus a greater -spring force in coil springs 214 acts to assist the
| i ght er wei ght seattiddcddankadgen neaasc opergtivelyr aguphingicszid shipportSy

means to said drive means for causing tilting movement of said
seat assembly toward said forward-tilted position when said drive
means is in said released position, said tilt linkage means being
operable for assisting said first over-center linkage means in
releasably locking said support means in said rear-upright
position when said drive means is in said loc);ed positioi::

second over-center linkage means operatively coupling
said leg rest aésanbly to said drj.ve means and having spring
means for biasingly ;etaining said leg rest assembly in said
retracted position when said drive means is in said locked
position and for biasingly driving said leg rest assembly toward
said extended pesition when said drive means is in said released
position;

manually operated actuation means for permitting a seat
occupant to move said first over-center linkage means from said
first position .to said second position;

first adjustable means coactive with said spring means
of said second over-center means for permitting said seat
occupant to variably adjust the amount of spring biased
assistance exerted by said spring means in moving éaid leg rest
assembly between said retracted and extended positions; and

second adjustable means for varying the amount of
forward travel of said support means relative to said track means
for causing corresponding adjustment to the angle of inclination

of said leg rest assembly.

———— Thia 15 the replacement sheet
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44 the same taken, in order for the lighter weight seat occupant fo ~
overcone the increased spring tension when attenpti nn;istsaeeiﬂist%ﬁIRe@ﬂa&g rest

frame board 152, the |ighter weight seat occupant can the .
"inclination"” of leg rest frame board 152 downwardly ﬂﬂﬂlﬂﬂ%m l’l y"
extended position. I'n this manner, the $3ghter weigh t is not
required to overcone the increased spring tension of coil springs 214 for

"breaki ng" over
22. The seating unit of Claim 21 wherein said second

over-center linkage means includes a spring-assisted toggle '
linkage mechanism having a toggle lever directly connected for
rotation with said drive rod, said@ toggle lever pivoted to a
first leg of a C-shaped toggle link which curves around and below
said drive means and which has a second .rear leg, and said spring
means is secured between a portion of said seat assembly rearward
of said toggle link and said second leqg, whereby said spri‘ng
means urges said drive means to rotate in one direction for
biasing said leg rest assembly toward its retracted position when
said pivot connection between said toggle lever a.nd said front
leg of said toggle link is located below a-line of center of said
drive means, and wherein said spring means acts to urge said
drive neéns to rotate in an opposite direction to forwardly drive
said leg rest assembly toward its extended position when said
pivot connection between said toggle lever and said front leg of
said toggle link is located above said line of center of said
drive means,and wherein said first adjustable means includes
tensioning means operable for permitting adjustment of the
tensioning force exerted on said leg rest assembly by said spring

neans.

(R HRAREII e e o reptacement sneer

Date:  + 9 JUl 996



t he over-center p05|t|on of toggle |inkage 142. uch retfaétive
novenment of leg rest board 152 and, in turn, legr 156
; !

toward the stowed position is relatlvely easy and th
Still yet another degree of adjustabil | IS provi y
adjusting the length of adjusting screw 450 supported fromdrive bracket

108 By {hreadably o ushindeschEs e LP RS 8500 0L, pliE skt
position, i&'ﬂfs@iienﬂeans includes a stop bracket secured to and extending
forwardly from said support means; and
a2 locator member extending from a <flange bracket
secured to said frame section, the position of said locator
member being adjustable relative to said stop bracket, said stop
bracket being operable to move toward and into abutting contact
with said locator member as said pantograph linkage méans moves
toward said extended position, said second adjustable means thus
being operable to limit ocutward travel of said péntograph linkage
means, to thereby limit the elevated extension of a leg rest

member.

24. A seating unit of Claim 22 wherein said drive
means includes a transverse rotatable drive rod and said manually
. operated actuation means being operatively connected to said
drive rod for causing rotation of said drive rod through a
predetermined and limited angle so as to move said first over-
center linkage means to said second position for permitting
actuation of said tilt linkage means and said second over-center

linkage means.

25. The seating unit of Claim 4 wherein said release
means is remotely located and operably associated with said cable
means such that deliberate actuation of said release means causes
said cable means to pivot said actuating bracket so as to move

said over-center linkage assembly to said unlocked positien.

This is the replacement sheet
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drive bracket 408 nore easily urged into novenent by drive assist bracket
406 via actuation of button actuator 386. o - Wtth reference now to

Figures 19 and 20, tilt l|inkage assenbly 504 ofThsrg SH tRei nvention
i ncorporating a pivot |lever 506, a conggector |in nt ermedi ate
bracket 510 is shown in greater detail. One end%ﬂﬁﬂﬂl ever 506 is
pivotally coupled to one end of a C shaped toggle ! opposi te.

end of C-shaped toggle link 514 is, in turn, pivotally coupled to a-
connector link 516 which is fixedly secured to the

26. The seating unit of Claim 16 wherein said rélease
means comprises cable means operatively associated with saig
actuator bracket and means for causing said cable means to
pivotably move said actuating bracket for selectively moving said

over~center linkage means to said second over-center position.

27. The seating unit of Claim 17 wherein said release
means for causing said cable means to pivotably move said
actuating bracket comprises a manually operable mechanism adapted
to cause said cable means to pivotally rotate said actuator

bracket through a predetermined range of motion.

28. The seating unit of Claim 10 further comprising:
second adjustment means coactive ‘with said third
linkage means for permitting said seat occupant to variably
adjust the biasing resistance acting on said leg rest assembly

upon movement thereof between said extended position and said

retracted position.

MU e e e
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drive rod 376. The |l ength of connector link 516 is largely responsible

for the amount of angular "tilting" novenent of seat assenbly 314. I n

addition, a rear end portion 518 of

45 |nterned|ate link 510 is pivotally cggpled with an end portion 520 of
connector |ink 508. '

29. The seating unit of Claim 10 further comprising: .

second adjustment means coactive with said seat
assembly and said frame section for permitting said seat occupant
to variably adjust the angle of inclination of said leg rest
assenbly with a range defined between said retracted position and
a fully extended position.

30. The seating unit of Claim 29 wherein said second
adjustment means includes stop means for selectively inhibiting
forward movement of said seat assembly when said seat assembly
is rel_eased for movement toward.said tilted position such that
said stop means inhibits extension of said leg rest assembly to

said fully extended position.
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- The primary difference between the tilt |inkage ass o
present invention and tilting |inkages 136 of recli Sh
that internediate Iink 510 includes a rjiser bracket
nector

adj ust the orientation of internedi at e®racket 510 r
link 508. This orientation adjustnent is necessary due to the di fference
in height between the front and the pack of trgcks 31 |0,

addi tion, front wheel*¥%99 %@ RIFRTE 5IF 58 A8 MY %’f‘&f in
a slight | y gkfitfé Pt%el 8&9&8% tf@:%et Qé’étféh Qﬁac'inﬂgwhzch sa.id seating unit

is secured for longitudinal and angular movement therein, said

seating unit comprising:

track means secured to a base within said frame
section;

a seat assembly having a seat member, a seat back:

support wmeans supporting said- geat assembly for
translational and tilting movement on said track means between
a rear-upright position and a forward-tilted position;

a leg rest assembly supported for movement with said
support means between a retracted position when said seat
assembly is in said rear-upright position and an extended
operative position when said seat assembly is in said forward-
tilted position:

drive means for operatively connecting said support
means and said leg rest assembly, said drive means being moveable
between a 1locked position wherein said seat assembly is
releasably retained in said rear-upright position and a released
position for permitting said seat assembly to move toward said
forward-tilted position;

first over-center linkage means for selectively moving
said drive means between said locked and released positions, said
first over-center linkage means being moveable between a first
position for releasably locking said drive means in said locked
position and a second position for moving said drive means to

said released position;

\\ll\ll\ \\\l\\ |||\\ I \\ \Ill
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link assenblies 26 to al so accommopdate the height difference of the
tracks. - As reclinable seating unit 302 begins to nove forwardly,
C-shaped connecting link 514 is rotated in a counter clockw se nmanner when
viewi ng Figures 19 and 20. This novenent @&wuses pivot |ever 506 to begin
noving forwardly and dowmwardly relatively.-to-drive rod 376. Concurrently,
I nternmedi ate bracket 510 pivots at its rear end portion 518, and also at a

pi vot point 520. Accordingly, rear f the internediate
bracket 506 pivots slightly downwardl ' | II seat back

tilt linkage means operativeiy coupling said support
means to said drive means for causing tilting movement of said
seat assembly toward said forward-tilted position when said drive
means is in said released position, said tilt linkage means being
operable for assisting said first over-center linkage means in
releasably locking said support means in said rear-upright
position when said drive means is in said locked position:

second over-center linkage means operatively coupling
said leg rest assembly to said drive means and having spring
means for biasingly retaining said leg rest assembly in said
retracted position when said drive means is in said locked
position and for biasingly driving said leg rest assembly toward
said extended position when said drive means is in said released
position;

manually operated actuation means for permitting a seat
occupant to move said first over-center linkage means from said
first position to said second position; and

first adjustable means coactive with said spring means
of said second over-center means for permitting said seat
occupant to variably adjust the amount of spring biased
assistance exerted by said spring means in moving said leg rest

assembly between said retracted and extended positions.

”!ll“cl l“lll! “IJl “ILI “ |!|l This is \he replacement sheet



" of seat assenbly 314 downwardly relative to the front of the seat nenber
as seating assenbly 314 noves down tracks 316 and 318 toward -its-

forward-tilted position. Thus, tilt linkage asfgidld rve to
prevent seat assenbly 314 fromchanging %%s orientati 4B Bl El""’él‘s it

I's moved fromthe el evated rear end portions 336 and iﬂmﬂwﬂu E16 and
318, respectively, to the lowered front end portions g the

"tilting" function of the three-way recliner mechani sm

32. The seating ﬁnit of Claim 31 further comprising: -

second adjustable means for varying the amount of
forward travel of said support means relative to said track means
for causing corresponding adjustment to the angle of inclination

~

of said leg rest assembly.

33. The seating unit of Claim 32 wherein said second
adjustable means includes a stop bracket secured to and extending
forwardly from said support means; and

a locator member extending from a flange bracket
secured to said frame section, the position of said locator
member being adjustable relative to said stop bracket, said stop
bracket being operable to move toward and into abutting contact
with said locator member as said pantograph linkage means moves
toward said extended position, said second adjustable means thus
being operable to limit outward travel of said pantograph linkage
means, to thereby limit the elevated extension of a leg rest

member.

L
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46 Wth reference to Fi gures 21 and 22, add| ' Iu trat ons
of reclinable seat unit 302 can be seen. In Figure

unit 302 is showmn with leg rest franme negpber 154 there

retracted position. In Figure 22, it ca be seen that on 308
of seat unit 302 noves concurrently outwardl y wth recl I ner rrechanl sm 312

as extendin )
d 34. A seating unit for use in an article of furniture

of the type having a frame section within which said seating unit
is secured for longitudinal and angular movement therein, said
seating unit comprising:

track means secured to a base within said frame
section;

'a seat assembly having a seat member, a seat back;

support means supporting said seat assembly for
translational and tilting movement on said track means between
a rear-upright position and a forward-tilted position:

a leg rest assembly supported for movement with said
support means between a retracted position when said seat
assembly is in said rear-upright . position and an extended
operative position when said seat assembly is in said forward-
tilted position;

drive means for operatively connecting said support
means and said leg rest assembly, said drive means being moveable
between a 1locked position wherein said seat assembly is
releasably retained in said rear-upright position and a released
position for permitting said seat assembly to move toward said
forward-tilted position;

first over-center linkage means for selectively moving
said drive means between said locked and released positions, said
first ove;:-center linkage means being moveable between a first
position for releasably locking said drive means in said locked
position and a second position for moving said drive means to

said released position;

LT D ket
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action of leg rest nmenber 152 is initiated. The "travelling side body"
nmovenment of outer arm 308 or -"side body" of a loveseat or sofa along with
seating assenbly 314 as it noves between its standar dthispheet HtBeer Repiades
"forward-tilted" positions provides an dBsthetically p

functi onal appearance that is frequently desired in so ,ﬂats_
It should be noted that in such an enbodi nent, push-button re W tch
386 can be |located on noving outer arm 308 so that there is no relative
novenent between push-button rel ease switch 386 and the rest of

tilt linkage means operativély coupling said support
means to said drive means for causing tilting movement of said
seat assembly toward said forwa.rd-tilter} position when said drive
means is in said released position, said tilt linkage means being
operable for assisting said first over-center linkage means in
releasably locking said support means in said rear-upright
position vhen said drive means is in said locked position;

second over-center linkage means operatively coupling
said leg rest assembly to said drive means and having spring
means for biasingly retaining said leg rest assembly in said
retracted position when said drive means is in said locked
position and for biasingly driving said leg rest assembly toward
said extended position when said drive means is in said released
position;

manually operated actuation means for permitting a seat
occupant to move said first over-center linkage means from said
first position to said second position: and

first adjustable means for varying the amount of
forward travel of said support means relative to said track means
for causing corresponding adjustment to the angle of inclination

of said leg rest assembly.
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recliner assist nmechanism 328 as seat assenbly 314 and assist _nmechanism
. 328 nove forwardly along tracks 316 and 318. — 7 FromFigure 22 it
can al so be seen that stop bracket 378 comes i nt @patietttHanBeesBeplaged Wi t h

| ocator screw 380 to halt forward exte%rng travel rane board
152 at a predetermned point of travel. It wll be“ however,
that reclinable seat unit 302 could be readily confh 0O enable

recliner. nmechanism 312 to nove i ndependently of arm portion 308, and ot her
frame-1i ke nmenbers of the recliner chair

35. The seating unit of Claim 34 wherein said seconq
over-center linkage means includes a spring-assisted toggle
linkage necha;nisn having a toggle lever directly connected for
rotation with said drive rod, said toggle lever pivoted to a
first leg of a C-shaped toggle link which curves around and below
said drive means and which has a second rear leg, and said spring
means is secured between a portion of said seat assembly rearward
of said toggle link and said second leg, whereby said spring
means urges said drive means to rotate in one direction for
biasing said leg rest assembly tmrd its retracted position when
said pivot connection between said toggle lever and said front
leg of said toggle link is located below a line of center of said
drive means, and wherein said spring means acts to urge said
drive means to rotate in an opposite direction to forwardly drive
said leg rest assembly toward its extended position when said
pivot connection between said toggle lever and said front leg of
said toggle link is located above said line of center of said

drive means.
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ﬂﬁ%heetlfiassa@e 'lui The foregoi ng di scussion discloses and
“x

errpl ary enbodi nent of the present invention. One skill ed-
readily recogni ze from such di scussion, and fromthe

~

36. The seating unit of Claim 35 wherein said first
adjustable means 1nc]:udes a stop bracket secured to and extending
forwardly from said support means; and

- a locator member extending from a (flange bracket
secured to said frame section, the position of said locator
mexmber being adjustable relative toc said stop bracket, said stop
bracket being operable to move toward and into abutting contact
with said locator member as said pantograph linkage means moves
toward said extended position, said second adjustable means thus
being cperable to limit outward travel of said pantograph linkage
means, to thereby limit the elevated extension of a leg rest

menmber,

37. A seating unit of Claim 35 wherein said drive
means includes a transverse rotatable drive rod and said nanualiy
operated actuation means being operatively connected to said
drive rod for causing rotation of said drive rod through a
predetermined and limited angle so as to move said first over-
center linkage means to said second position for permitting
actuation of said tilt linkage means and said second over-center

linkage means.

38. A seating unit substantially as hereinbefore
described with reference to the accompanying drawings.

39. A manually-actuated assist mechanism
substantially as hereinbefore described with reference to
and as illustrated in the accompanying drawings.

40. A seating unit including a manually-actuated
assist mechanism as claimed in any of claims 15 to 20.

I|IIIIII I IIIII Illll Il Illl
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acconpanying drawings and clai-ns, that vadrious changes,
nodi fi cations and variations can be nade therein without departing from
the spirit and scope of the invention as defined in the foll ow ng clains.
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CLAI MS 1. A seating unit for use in an article of
furniture of the type having a frame section within which said seating unit
is secured, said seating unit including a seat assenbly having a seat
menber and a seat back, a leg rest assepbly supported for novenent between
a retracted position and an extended pogition, a drive rod operatively
connected to said leg rest assenbly, said drive rod being novabl e between a
| ocked position wherein said |leg rest assenbly is releasably retained in
said retracted position and a rel eased position wherein said.leg rest
assenbly is permtted to nove toward sai d extended position, and a
manual | y- oper at ed assi st neangafor permtting a seat occupant to

sel ectively cause said 12

~32
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drive rod to nove fromsaid | ocked position to said rel eased positi.on and
initiate novenent of said |l eg rest assenbly toward sai d extended position,
said seating unit characterised in that said nmanual | y- operated assi st

devi ce i ncl udes: a bracket for urging said drive rod
rotationally upon actuation of said nanﬁally operated assi st device, said
bracket being coupled to said drive rod and novabl e between a first
position when said drive rod is in said | ocked position and a second
position when said drive rod is in said rel eased position; ©a
spring for urging said bracket toward said _second position,. said spring
bei ng operationally coupled to said bracke@apd a portion of said seat
assenbly,

Thig is ine raplacement shest
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‘a |inkage assenbl.y for rel easabl y mai nt ai ni ng séi d bracket in said first
position inm opp05|t|onto sai d spring; -
- 49- " an actuation device adapted to be mani pul at ed by
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a hand of a seat occupant for allow ng said seat occupant to initiate
novenent of said | eg rest assenbly; and a cabl e responsive to
sai d actuation device for noving said |inkage assenbly in response to
mani pul ati on of said actuation device by said seat occupant to cause said
spring to nove said bracket to said se@ond position, whereby said drive rod
I's noved to said rel eased position for releasing said | eg rest assenbly for
novenent toward sai d extended position. 2. The seating unit of
claim1l1, wherein said |linkage assenbly is an over-centre |inkage assenbly
novabl e between a | ocked position for releasably retaining said bracket in
said first position and an unl ocked po(gtm)n for r% easi ng said bracket for
novenent toward T3] " ‘?' 8
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- said second position. 3.  The seating unit of claim2, wherein
sai d actuation device conprises a pivotable actuating bracket which is
adapted to act on said over-centre |inkage assenbly, said cable being
operatively coupled to said actuator bracket, and a rel ease nechani sm for
selectively actuating said cable for calsing sufficient pivotable novenent
of said actuating bracket to nove said over- centre |inkage assenbly to
sai d unl ocked position. Qo seatd &g of claim3, wherein
said bracket includes a first brggkié é§ égegqm di rect novenent
with said drive shaft and a sgxo r gck gt p of WGay goupled to said

first bracket nenber, said se¥bndilfr ' |SQ$ bwsald
spring such r\_ wr.
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that said second bracket nenber

bracket nenber and
urged to

I S operable to concurr
said drive rod when said over-centr
' ' - 50 -

ently nove said first
e |linkage assenbly is
sai d unl ocked

position by the cooperative novenent of said cable and said actuator
bracket, whereby said movenent of said drive rod to said rel eased position

I's operable to
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rel ease said | eg rest assenbly for novenent towards said extended position.
5. The seating unit of claim4, wherein said rel ease nechanismis renotely
| ocat ed and operably associated with said cable such that deliberate :
actuation of said rel ease nmechani sm cayses said cable to pivot said
actuating bracket so as to nove said over-centre |inkage assenbly to said
unl ocked position. 6. The seating unit of claim4, wherein said
rel ease mechanismis a renotely | ocated push-button nmenber operably

associated with said cable such th el i berate [ession of saig

push-button nenber causes said cabl e (0o pivotmsai d actuak%n réE gt so as

to nove said over- e A ss&nbl y t4]§aid unl oc diBg;ition. .
]
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7. The seating unit of claim4, 5 or 6, further conprising a second spring
coupled to said over-centre |inkage assenbly for generating a biasing force
operable to draw said over-centre |inkage assenbly into said | ocked
position when said leg rest assenbly is returned by said seat occupant from
sai d extended position to said retracted position.. 8. The
seating unit of claim7, further conprising a third spring for biasing said

actuator bracket in a direction opposing pivotable novenent thereof upon
actuation of said rel ease nmechani sm 9. The seati unit of
claim4, 5, 6, 7 or 8, 22 Egg
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further conprising an adjustnent device operatively associated with said
first and second bracket nenbers for
-51- permtting selective adjustnent of the biasing force exerted by said

spring.

10

This is the replacement shest

Date: ! 5 JuL 9%



10. The seating unit of any one of the preceding clainms, further conprising
a support for supporting said seat assenbly for translational and tilting
novenment between an upright position and a tilted position, said seat
assenbly being in said upright position when said |leg rest assenbly is in
said retracted position and in said ti PMted position when said |l eg rest
assenbly is in said extended position, said seat assenbly being operatively
coupled to said drive rod such that selective actuation of said actuation
devi ce causes substantially concurrent novenent of said seat assenbly to
its tilted position and said leg rest assenbly to its extended position.

11. The seating unit of claim 10, further conprising:

F§ /2
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“a second |inkage assenbly operative for releasably retaining said drive rod"
i n said | ocked position, said second |inkage assenbly bei ng novabl e between
a first pasition for releasably |ocking said drive rod in said-locked .
positi.on and a second position for noving said drive rod to said rel eased
posi tion; and ' a third linkkge assenmbly operable for biasingly
retaining said | eg rest assenbly in said retracted position when said drive
rod is in said | ocked position and_&pr biasingly driving said | eg rest
assenbly toward sai d extended positson when said drive rod is in said

rel eased position;
said

This is the replacement shest
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second position and said third |inkage assenbly acting to

- 52 - drive said leg rest assenbly toward said extended position in
response to said actuation device causing novenent of said |inkage assenbly
to said unl ocked position. 1312. The seating unit of claiml11,

further
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conpri si ng: a bias resistance adjustnent device coactive with
said third |linkage assenbly for permtting said seat occupant to variably
adj ust the biasing resistance acting on said |leg rest assenbly upon
novenent thereof between said extended_position and said retracted

posi tion. " 13. The seating Gfiit of claim1l or 12, further

conpri si ng: an inclination adjustnent device coactive with said
seat assenbly and said frame section for permtting said seat occupant to
vari ably adjust tpe-angle of inclination of said |leg rest assenbly with a

range defined "\
(%

This is the replacement shost
pate: | ¥ Jul 1996



between said retracted position and a fully extended positi-on.

14. The seating unit of claim 13, wherein said inclination adjustnent
device includes a stop for selectively inhibiting forward novenent of said
seat assenbly when said seat assenbly is rel eased for novenent toward said
tilted position such that said stop inﬁgbjts extension of said | eg rest
assenbly to said fully extended position. 15. The seating unit
of claim 12, or any cl ai m dependent _§ her 32%% f g onpri sing:

a spring tilt IinﬁégF oper at rxel { pl yng said
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support to said drive rod for causing tilting novenent of

- 53 - said seat assenbly toward said tilted position when said drive rod
is in said released position, said spring tilt |inkage being operable for
assisting said second |inkage assenbly in rel easably | ocking said seat
assenbly in said upright position whenl€aid drive rod is in said | ocked
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posi tion; sai d support having a pair of wheels disposed for
rolling novenent within stationary device track neans and having a pivot

| i nk devi ce upon which one of said pair of wheels is nounted, said pivot

|l i nk device interconnecting said suppg#} to said spring tilt |inkage and
bei ng operable to tilt a portion of sai‘d seat assenbly relative to said one
of said pair of wheels when said spring tilt linkage is provided in
response to novenent of said drive rod; and said nmanual |y
oper at ed assi st device being operatively connected to said drive rod for
rotating said drive rod through a predeterm =Y,

Freavps 2/
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permtting actuation of said spring tilt |linkage and said third. |linkage
assenbly in response to actuation of said rel ease nechani sm

16. The seating unit of claim 15, wherein said third |inkage assenbly

i ncludes a toggle | ever secured directH% to said drive rod for rotation
therewith said toggle |ever being pivoted to a first leg of a C shaped
toggle link which curves around and bel ow said drive rod and which has a
second rear |eg, and wherein said bias resistance adjustnent device

i ncludes a spring secured between a portion of said seat assenbly rearward
of said toggle link and second | eg, whereby said_spring urges said drive
shaft to rotate in one directig oT O asTTTORY ﬂping said |l eg rest
assenbly toward its retracted

Freues 2.2

This is the roplacement shemt
pate: 1} 9. L 1996+

" - 3 3
et ' B - P S B



L3

- 54 - position when a pivot connection between said. toggle |ever and said
front Ieg of said toggle link noves over an over- centre posntlon and -~
wherein sarﬁ’§ﬁTTﬁ§_g%?§Ff6 urge said drive rod toJJotate i n:an opposite

di rection “ﬂlﬁ e said leg rest assenbly toward its ext'ended Xl
position Vm&m&m nnection between said:toggle | ever.-and said:-
front leg of sai d tdggfe Tink noves avarg said over- ‘centrie position, said

bi as reS|stance adj ust ment devi ce

CLAIMS . e 2aps?

1. A seating unit for use in an article of
furniture of the type having a frame section within which
said seating unit is secured, said seating unit including
a seat assembly having a seat member and a seat back, a
leg rest assembly supported for movement between a
retracted position and an extended position, a drive rod
operatively connected to said leg rest assembly, said
drive rod being movalLle between a locked position wherein
said leg rest assembly is releasably retained in said
retracted position and a released position wherein said
leg rest assembly is permitted to move toward said
extended position, and a manually-operated assist means
for permitting a seat occupant to selectively cause said
drive rod to move from said locked position to said
released position and initiate movement of said leg rest
assembly toward said extended position, said seating unit
characterised in that said manually-operated assist device
includes:

a bracket for urging said drive rod rotationally
upon actuation of said manually operated assist device,
said bracket being coupled to said drive rod and movable
be;ween a first position when said drive rod is in said
locked position and a second position when said drive rod
is in said released position;

a spring for urging said bracket toward said
second position, said spring being operationally coupled
to said bracket and a portion of said seat assembly,

a linkage assembly for releasably maintaining
said bracket in said first position in opposition to said
spring;



further including a tensioning adjustment for adjusting the biasing force
exerted by‘said spring so as to selectively vary therate—of—+etractive and

extensi on novenent of said | eg rest assenbly. 7 seat i ng
unit substantially as herei nbefore described with rjmﬂ!ﬂ l ﬂ L
acconpanyi ng draw ngs. 18. A manual ly-o0 L | I ce

substantially as hereinbefore describgdgyith reference to and as
illustrated in the acconpanyi ng draw ngs.
an actuation device adapted to be manipulated by

a hand of a seat occupant for allowing said seat occupant
to initiate movement of said leg rest assembly; and

a cable responsive to sald actuation device for
moving said linkage assembly in response to manipulation
of paid actuation device by said seat occupant to cause
said spring to move said bracket to said second position,
whereby said drive rod is moved to said released position
for releasing said leg rest assembly for movement toward

said extended position.

2. The seating unit of claim 1, wherein said
linkage assembly is an over-centre linkage assembly
movable between a locked position for releasably retaining
said bracket in said first position and an unlocked
position for releasing said bracket for movement toward

said second position.

3. The seating unit of claim 2, wherein said
actuation device comprises a pivotable actuating bracket
which is adapted to act on said over-centre linkage
assembly, said cable being operatively coupled to said
actuator bracket, and a release mechanism for selectively
actuating said cable for causing sufficient pivotable
mbvement of said actuating bracket to move said over-
centre linkage assembly to said unlocked position.

4. The seating unit of claim 3, wherein said
bracket includes a first bracket member mounted for direct
movement with said drive shaft and a second bracket member
pivotably coupled to said first bracket member, said
second bracket member being biased by said spring such
that said second bracket member is operable to
concurrently move sgaid first-bracket member and said drive
rod when said over-centre linkage assembly is urged to
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- 50 -
said unlocked position by the cooperative movement of said

cable and said actuator bracket, whereby said movement of
said drive rod to said released position is operable to
release said leg rest assembly for movement towards said

extended position.

5. The seating unit of claim 4, wherein said
release mechanism is remotely located and operably
associated with said cable such that deliberate actuation
of said release mechanism causes said cable to pivot said
actuating bracket so as to move said over-centre linkage
assembly to said unlocked position.

6. The sBeating unit of claim 4, wherein said
release mechanism is a remotely located push-button member
operably associated with said cable such that deliberate
depression of said push-button member causes said cable to
pivot said actuating bracket so as to move said over-
centre linkage assembly to said unlocked position.

7. The seating unit of claim 4, 5 or 6, further
comprising a second spring'coupled to said over-centre
linkage assembly for generating a biasing force operable
to draw said over-centre linkage assembly into said locked
position when said leg rest assembly is returned by said
seat occupant from said extended position to said

retracted position.. -

8. The seating unit of claim 7, further
comprising a third spring for biasing said actuator
bracket in a direction opposing pivotable movement thereof

upon actuation of said release mechanigm.

9. The seating unit of claim 4, 5, 6, 7 or 8,
further comprising an adjustment device operatively
asgociated with said first and second bracket members for



R

permitting selective adjustment of the biasing force
exerted by said spring.

10. The geating unit of any one of the
preceding claims, further comprising a support for
supporting said seat assembly for translational and
tilting movement between an upright position and a tilted
position, said seat assembly being in said upright
position when said leg rest assembly is in said retracted
position and in said tilted position when said leg rest
assembly is in said extended position, Baid seat assembly
being operatively coupled to said drive rod such that
selective actuation of said actuation device causes
gubstantially concurrent movement of said seat assembly to
its tilted position and said leg rest assembly to its

extended position.

11. The seating unit of claim 10, further
comprising:

a second linkage assembly operative for
releasably retaining said drive rod in said locked
position, said second linkage assembly being movable
between a first position for releasably locking said drive
rod in said locked position and a second position for
ﬁoving said drive rod to said released position; and

a third linkage assembly operable for biasingly
retainin§ said leg rest assembly in said retracted
position when said drive rod is in said locked position
and for biasingly driving said leg rest assembly toward
said extended position when said drive rod is in said
released position;

said second linkage assembly being moved to said
second position and said third linkage assembly acting to
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- 52 -
drive said leg rest assembly toward said extended position
in response to said actuation device causing movement of

said linkage assembly to said unlocked position.

12. The seating unit of claim 11, further

comprising:

a bias resistance adjustment device coactive
with said third linkage assembly for permitting said seat
occupant to variably adjust the biasing resistance acting
on said leg rest assembly upon movement thereof between
said extended position and said retracted position.

13. The geating unit of claim 11 or 12, further

comprising:

an inclination adjustment device coactive with
said seat assembly and said £rame section for permitting
said seat occupant to variably adjust the angle of
inclination of said leg rest assembly with a range defined
between said retracted position and a fully extended

position.

14. The seating unit of claim 13, wherein said
inclination adjustment device includes a stop for
selectively inhibiting forward movement of said seat
agsembly when said seat assembly is released for movement
toward said tilted position such that said stop inhibits
extension of said leg rest assembly to sald fully extended
position.

15. The seating unit of claim 12, or any claim
dependent therefrom, further comprising:

a spring tilt linkage operatively coupling said
support to said drive rod for causing tilting movement of
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said seat assembly toward said tilted position when gaig
drive rod is in said released position, said spring tilt
linkage being operable for assisting said second linkage
asgembly in releasably locking said seat assembly in said
upright position when said drive rod is in said locked
position;

said support having a pair of wheels disposed
for rolling movement within stationary device track means
and having a pivot link device upon which one of said pair
of wheels is mounted, said pivot link device
interconnecting said support to said spring tilt linkage
and being operable to tilt a portion of said seat assembly
relative to said one of said pair of wheels when said
spring tilt linkage is provided in response to movement of

said drive rod; and

said manually operated assist device being
operatively connected to said drive rod for rotating said
drive rod through a predetermined and limited angle to
sufficiently move said second linkage assembly for
.permitting actuation of said spring tilt linkage and said
third linkage assembly in response to actuation of said

release mechaniam.

16. The seating unit of claim 15, wherein said
third linkage assembly includes a toggle lever secured
directly to said drive rod for rotation therewith, said
toggle lever being pivoted to a first leg of a C-shaped
toggle link which curves around and below said drive rod
and which has a second rear leg, and wherein said bias
registance adjustment device includes a spring secured
between a portion of said seat assembly rearward of said
toggle link and second leg, whereby said spring urges said
drive shaft to rotate in one direction for biasingly
urging said leg rest assembly toward its retracted
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position when a pivot connection between said toggle lever
and said front leg of said toggle link moves over an over-
centre position, and wherein said spring acts to urge said
drive rod to rotate in an opposite direction to biasingly
drive said leg rest assembly toward its extended position
when said pivot connection between said toggle lever and
saild front leg of said toggle link moves over said over-
centre position, said bias resistance adjustment device
further including a tensioning adjustment for adjusting
the biasing force exerted by said spring so as to
selectively wvary the rate of retractive and extension
movement of said leg rest assembly.

17. A seating unit substantially as
hereinbefore described with reference to the accompanying
drawings.

18. A manually-operated assist device
substantially as hereinbefore described with reference to
and as illustrated in the accompanying drawings.
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RECLINING SOFA

ABSTRACT OF THE DISCLOBURE

A recliner mechanism incorporating a push-button assist
apparatus for initiating movement of a leg rest assembly from a
retracted-position to an extended position is disclosed. A pair
of C-shaped toggle links are fixedly coupled to the drive rod and
each include coil springs, the coil springs furthez-being'coupléd
to an adjustable tensioning mechanism to thereby enable the
tension of both coil springs to be adjusted. A pair of tracks
are provided for enabling a portion of the recliner mechanism to
move forwardly upon actuation of the push-button assist
apparatus. An adjustable stbp bracket is provided for limiting
the forward travel of the recliner mechanism along the tracks to
thereby adjustably control the height and inclination angle of
the leg rest member. |

(Figure 13}
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