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BACKGROUND OF THE INVENTION

H

. The present invention relates generally to reclining chairs and, more particularly,
to a method for assembling an improved reclin.i_ng chair from pre-assembled modular
components.

Traditionally, reclining chairs are equipped with an-actuation mechanism which
is operatively interconnected between a prefabricated chair frame and a stationary base
assembly. In general, the actuation mechanism is a combination of various mechanical
linkages operable for providing various- comfort features such as independent reclining
movement of a seat assembly as well as actuation of an extensible leg rest assembly. Due
1o its relative complexity, it is common practice in the furniture industry to assemble the various

_mechanical linkages of the actuation mechanism into é stand alone mechanism frame
assembly. A prefabricated U—sﬁaped chair frame is frequeﬁtly bolted around the mechanism
frame with the open portion of the *U* corresbonding to the front of the chair. In addition, the

_seat assembly is suppqrted from the machanism frame assembly for reclining movement with
respect to the chair frame. Accordingly, such reclining chairs having a mechanism frame within
a wood chair frame afe commdnly referred to as having a “frame within a frame" construction.
As such, most furniture manufacturers do not upholster the exterior surfaces of the
prefabricated chair frame until after the mechanism frame assembly has been installed.
Unfortunately, the upholstering operation is very inefﬂcient and expensive in that the frequently
heavy and cumbersome prefabricated chair ﬂam? mqs&be ma%ually m,gmtpglated in an
extremely labor-intensive manner: - - #’ @; S

In traditional reclining chair construction technique, the free ends of the U-

shaped frame are attached on opposite sides at the front of the mechanism frame. However,
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the conventional mechanism frame typically .comprises a narrow rail as the front frame member
in order to prevent interference with the pantograph linkage that protrudes from the front of the
chair during extension and retractidn of the leg rest member. Accordingly, due to the small
connection surface between the free ends of the U-shaped chair frame and the front member
of the mechanism frame, the free ends of the U-shaped chair frame, which typically comprise
chair arms, are susceptible to an undesirable degree of fateral deflection when side-to-side
pressure is applied to the chair arms.

While many conventional reclining chairs operate satisfactorily, furniture
manufacturers are continually striving to develop improved frames and actuation mechanisms
for redu?ing system complexity and increasing structural soundness and smoothness of
operation as well as occupant comfort. Furthermore, there is .a continuing desire to develop
improved fabrication and assembly techniques which will result in reduced costs while

promoting increased efficiency and improved product quality.

SUMMARY OF THE INVENTION

in accordance with the principles of the present invention, an improved method
for assembling an article of fumiture is disclosed which is designed to overcome the
disadvantages traditionally associated with fabricating, assembling and upholstering reclining-
type chairs. Therefore, a primary object of the present invention is to provide a reclining chair
which can be simply, efficiently, and rigidly assembled so as to signiﬁcént_ly reduce its overall

complexity, weight, and cost while providing improved operation and comfort to the seat

occupant.

S
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it is an additional object of the present in\;ention to provide a three-way reclining
chair which is adapted to permit selective and independent 'reclini;'zg" movement of a seat back
relative to a seat member as well as actuation (i.e. extending and retracting) of a leg rest
assembly. As such, the present invention provides a reclining chair wherein the minimal force
achieved via shifting the weight of the seat occupant is utilized as the primary means for
moving the seat assembly between an “upright* position and a *reclined" position.

it is another object of the present invention to reduceh the input force exerted by
the seat occupant for smoother operation of the actuation mechanism. As a related object,
the complexity of improved actuation mechanism has been significantly simplified to incorporate
mechanical linkage and drive components. optimally designed for substant';ally reducing
frictional losses so as to promote easier and smoother actuation. Moreover, the various
operative linkages are designed to permit “pre-assembly” of the actuation mechanism without
utilization of a conventional mechanism frame assembly. |

it is still another object of the present invention to provide a simplified recliner
chair frame which is stru_cturally rigid, easy to assemble, and reduces lateral or *side-to-side"
. Qeﬂection of the chair arms.

in a preferred embodiment of the present invention, the integrated or *knock-
down* construction of the reclining chair facilitates application. of unique fabrication and
assembly techniques which effectively result in increased production efficiency and cost savings
while eonoomitantly producing a high-quality article of furniture. In general, the construction
of the reclining chair is such that the pre-assembled actuation mechanism cannot be divorced '
from the_pre-upholstered frame components which, when assembled, are rigidly interconnected
to define a “box-ike" chair franmie or body from which the pre-assembled actuation mechanism
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is integrally suspended. In this mannei', the conventional construction of supporting the
actuation mechanism within a separate and distinct mechanism frame assembly is no fonger
required. The pre-as_ser,ﬁbl_ed actuation mechanism includes a drive rod and a front support
shaft which are each'_directly supported between left and right upholstered side frame
assemblies. As such, extremely precise alignment of the actuation mechanism wnh respect to
each of the separate pre-upholstered frame components is possible. Moreover, unique front
and rear cross-rail assemblies interconnect the left and right side frame assemblies to define
a *unitized" and extremely rigid box-like chair frame or body for inhibiting side-to-side flexion
of the actuation mechanism suspended therein as well as of the side frame assemblies
themselves. In addition to the structural and functional advantages associated with the
modular reclihing chair of the present invention, a unique method of assembling the pre-
assembled actuation mechanism aé an integrated component within the pre-upholstered frame
components is disclosed.

The leg rest assembly may.be operated by the seat occupant rotating an
actuator lever thréug'h .a limited angle which, in turn, rotates the drive rod for selectively
extending or retracting:a pair of leg rest pantograph linkages. The pantograph linkages are
uniquely suspended for synchronous actuation between the drive rod and the front support
shaft and protrude through elé:ngated apertures provided in the front cross-rail assembly. In
addition, an over-cehtered'toggle mechanism is provided to assist in extending and retracting

the leg rest assembly and in retaining the leg rest assembly in its “extended* and “stowed"

S HARR TR T

positions,
Furthermore, the present invention relates to an improved cpmbination reclining

and platform rocking chair which can be used as a conventional rocker or as a reclining chair.
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The combination reclining/rocking chair is constructed and balanced such that normal rocking
movement between the chair body and the stationary base assembly is permitted without
causing the seat assembly to recline, but which can-be quickly and easily reclined when.
desired. In addition, latching means are provided for permitting the seat occupant to
selectively “lock® the chair body in a multitude of rearwardly ‘ﬁlte&" positions to arrest the
rocking action upon initial extension of the leg rest assembly to its extended position.
independent of such action, slight backward pressure applied to ihe seat back is operable to
initiate reclining movement of the seat assembly. Acoo.rdingly. an infinite number of reclined
positions may be achieved upon the seat occupant shifting his or her body weight agairist the
seat back.

Additional objects, advantages, and features of the present invention will become
apparent from the following description and appended claims, taken in conjunction with the

accompanying drawings.

DESCRIPTION OF THE DRAWINGS

Figures 1A through 1D are perspective views of an exemplary reclining chair

apparatus shown in various opérative positions, the *modular® components of which have been

fabricated and assembled in accordance with the principles of the present invention;

_—_—
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Figure 2 is an exploded perspective view of a ré_(_:l_ining cﬁa;ir of the type shown
in Figure 1 with upholstery, springs and other parts .remov;a_'d :f_rom the pre-assembled
components for illustrating their integrated and interde;;em:ient aségbiation with an improved
actuation mechanism; '

Figure 3 is a partial plan view of the.reclining chair shoﬁn in Figure 2;

Figure 3A is a partial plan view of the reclining chair of .Figure 3 showing an
alternative embodiment of support shaft 32.

Figure 4 is a sectional view, taken along fine 4-4 of Figure 3, illustrating the
reclining cha_ir in an “upright" position; and

Figures 5A through SH are various perspective views proy.ided to illustrate a

preferred method for assembling the reclining chair apparatus of Figur'éfs 1and 2.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the teachings of the present invention,:;n improved actuation

mechanism for use in single and multi-person articles of furniture (i.e.. chairs and sofas or

- loveseats) is disclosed. In addition, the present invention is also directed to a method of
assembling the improved actuation mechanism as a pre-assembled and *integrated” component

of a reclinirig-type chair or the like. As will be described, the pre-assembled actuation

mechanism is uniquely suspended in a "ﬂ;(ed“ three-pivot-point arrangement from integral pre-

upholstered box-ike frame components so as to provide precise mechanical alignment and

superior structural rigidity while concomitantly facilitating application of highly efficient

fabrication and assembly processes.
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The actuation mechanism of the present invention is a “three-way" mechanism
which can be actuated to independently "_réc!ine" a seat back relative to a seat member or
move a leg rest assembly between “retracted" and “extended" positions. Moreover, a full range
of independent “reclining” movement of the seat back relative to the seat member is possible
regardless of the operative position of the leg rest assembly between its fully "retracted" and
*extended" positions. |

In the disclosed embodiment, the article of furniture "is shown as a combination
recliner and platform rocker, hereinafter referred to reclining/rockiné chair 10, which includes
a pre-assembled actuation mechanism 12 and Qarious upholstered frame components that can
be quickly and simply modularly assembled as a seating unit. Such “modular” construction
provides a significant advancement over conventional furniture fabrication and assembly
techniques since manipulation of heavy and cumbersome “unitized" chair frames during
upholstery installation is no longer required. As such, each frame component or frame sub-.
assembly can be upholstered prior to modular assembly to actuation mechanism 12 so as to
improve individual component quality as well as overaﬁ system quality and production
efficiency. Moreover, since actuation mechanism 12 of the present invention is relatively
compact in size, the use of loose uphoistered cushions, whfch is an important feature in
marketing various styles of chair, sofa or loveseat furniture, is also possible.

With particular reference now to the drawings, the functional and structural
aspects of actuation mechanism 12, showﬁ operably sﬁspended from the various pre-
upholstered box-like frame components of recliner/rocker chair 10, will now be described.
More particularly, Figure 1A depicts an exemplary combination reclining/rocking chair 10 having

fts seat assembly 14 shown in a fully “upright" position for permitting a seat occupant to -é.njoy




oonventional seating. Figure 1B illustrates reclining/rocking chair 10 in the “upright" position
with its associated leg rest assembly 16 shown protracted to its “extended" position.

As seen in Figure 1C, seat assembly 14 includes a seat back 18 shown in a
sreclined” pésition refative to a seat member 20 while leg rest assembly 16 is positioned in its
retracted or “stowed" position. As is known, reclining movement of seat assembly 14 is
accomplished by the seat occupant deliberately applying pressure to seat back 18 such that
a seat swing mechanism causes séat member 20 to move forwardly and upwardly for
maintaining seating comfort while the included angle increases tﬁerebetween. Chair 10 may
be easily returned to its “upright” position upon deliberate appilication of rearward pressure to
seat assembly 14 or, more simply, if the seat occupant leans forward to remove pressure from
seat back 18. Finally, Figure 1D shows .seat assembly 14 of chair 10 in the “reclined” position
with its respective leg rest assembly 16 profracted to the “extended” position. In accordance
with the embodiment shown, and as will be described from the following disclosure, the entire
.chair body 21 can be easily "rocked" with respect to stationary base assembly 22.

in a_ccordance' with a primary design feature of the present invention, the various
pre-assembled and upholstered frame components provided for operably suspending actuation
mechanism 12 within reclining/rocking chair 10 will now be clearly described. For purposes
of clarity,.Figure 2 shows the various pre-assembled frame compbnents with their upholstery,
padding, springs, etc. removed to better illustrate the interdependéncy of the frame components
construction which can be rapidly ana rigidly assembiled in a relative easy and efficient manner.
Therefore, all of the frame components can be individually fabricated or sub-assembled to

include the requisite brackets, springs, padding and upholstery on an "off-line* batch-type basis.
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Thereafter, the various pre-assembled and uphoistered frame components are assembled for
totally integrating actuation mechanism 12 therein.

As seen in Figures 2 through 4, actuation mechanism 12 of reclining/rocking
chair 10 is integrated into and operably suspended from left and right side frame assemblies
24. In addition to side frame assemblies 24, reclining/rocking chair 10 also includes front and
rear rail assemblies 26 and 28, respectively, which when interconnected define a rigid "box-
fike* chair frame. As will be described in greater detail hereinafter, actuation mechanism 12 is
pre-assembled to include a drive rod 30 and front support shaft 32, both of which are spatially
oriented to be precisely located an& "suspended” from left and right side frame assemblies 24.

With continued reference to Figures 2 through 4, actuation mechanism 12 is
showﬁ to support lég rest assembly 16 thereon. More specifically, leg rest .-assembly 16
includes lefl and right pantograph linkage mechanisms 34 and left and right spring-assisted
toggle mechanisms 36 which are operably associated with drive rod 30 and front support shaft
32 for permitting the seat occupant to selectively actuate leg rest assembly 16. A rigid cross-
brace 38 is securéd beMeen drive rod 30 and support shaft 32 for providing structural rigidity
within actuation mechanism 12. One end of cross-brace 38 is journally supported on drive rod
30 while the opposite end thereof is configured as a bracket 39 which is fixedly secured (such
as by a suitable threaded fastener) to an inner surface. of front rail assembly 26. Furthermore,
support shaft 32 is fixed to an intermediate portion of cross-brace 38 via a spacer clip 40 to
inhibit rotation of support shaft 32 upon rotation of drive rod 30. In the preferred construction,
drive ro_d 30 is an elongated square shaft having a handle portion 42 provided adjacent an
upholstered exterior portion of one of side frame assemblies 24 that can be easily reached by

a person seated in chair 10 for convenient actuation thereof.
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As best seen in Figure 2, most of the struétufat frame components such as side
frame assemblies.24, front rail assembly 26, rear rail assemb!§ 28, seat frame 44, seat back
frame 46 and leg rest frame board 48 are each constructed in a manner which enables them
to support springs, padding, upholstery, etc. in order to complete a decorative and stylish
reclining/rocking chair 10 similar to that shown in Figures 1A t_hrough 1D. Preferably, each
of these frame components is fabricated from one or more wood panels and/or rails that are
fixedly secured together by suitable fasteners, such as dowels, 'sta-ples, 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. As previously noted, each frame component is
individually pre-assembled for subsequent assembly into a modular chair 10. However, it is
to be understood that the specific construction shown for each frame component is merely
exemplary in nature.

Left and right side frame assemblies 24 are each constructed as rigid, roughly
rectangular frame components having a universal side panel 50 and horizontal bottom and top
members 52 and 54, respectively, with top members 54 also functioning as chair arms. Each
side frame assembly 24 also inciudes a front post 56 which preferably has at least a lower
portion substantially perpendicular to the floor. In addition, each side frame assembly 24 has
an inclined rear post mem_ber 58 éuch that front and rear posts 56 and 58, respectively, and
top and botiom horizontal members 54 and 52, respectively, are each rigidly secured to a side
panel 50. Moreover, side panels 50 have a first set of aligned bores 60 formed therein that
are sized to receive opposite ends of drive rod 30. in addition, sleeve journals 62 are retained
within b-ores 60 and are sized to permit rotation of drive rod 30. As such, aligned bores 60

define a first set of “fixed" pivot or suspension points that are seated directly within side panels
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50. In this manner, drive rod 30 has a fixed pivot érrangement and not a conventional
-floating” type which typicélly required additional linkages.

Side panels 50 also include a second set .of aligned bores 64 oriented to receive
opposite ends of support shaft 32 therein. Aligned bores 64 are interrupted by a scab block
65 secured to'an exterior surface of side panels 50 to define "blind bores" for assisting in
properly aligning (i.e. centering) support shaft 32 within chair 10 upon final assembly of the
various frame components. 'As previously noted, spacer clip 40 positively locates rigid cross-
brace 38 with respect to support shaft 32 for maintaining the desired "side-to-side" E:vositioning
of support shaft 32. As such, aligned bores 64 are seated directly in side panels 50 to define
a second set of “fixed" pivot or suspension points. Since the first and second sets of aligned
bores 60 and 64, respectively, are oriented in a predetermined arrangement on side panels 50,
it is apparent that all critical hole locations for left and right side panels 50 may be drilled in
a single operation. Therefore, pre-assembly of actuation mechanism 12 facilitates *final"
assembly of chair 10 since drive rod 30 and support shaft 32 are ori'ented.and retained (via
cross-brace 38) for receipt within aligned bores 60 and 64, respectively. -Side panels 50 do
not become “left" or "right" until the members 52, 54, 56, and 58 are affixed, and sleeve journals
62 are installed in aligned bores 60, and T-nuts are inserted within bores 79 and 88 (described
below). By thus providing side panels 50 as a universal component, the éccuracy of locating™
aligned bores 60 and 64 i...e,ﬁgreatly enhan—ced.

| With continued reference to the exploded perspective view of Figure 2, means
for rigidly securing front and rear rail assemblies 26 and 28, respectively, to side frame
assembﬁes 24 for intégral!y éuspeﬁding actuation mechanism 12 within a:rigid "box-like" chair
frame is disclosed. More particularly, rear rail assembly 28 includes a laterally extending cross-
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member 70 and left and right angled brackets 72 secured to the inner face surface thereof.
One or more locator pins or dowel pins 76 provided on the opposite ends of cross-member
70 are adapted to be inserted into corresponding sets of aligned locator holes 78 formed in
side panels 50 for properly locating rear rail assembly 28 with respect to side frame assemblies
o4. Thereafter, suitable fasteners are used for fixedly securing angled brackets 72 and, in turn,
rear rail assembly 28 directly to the inner surface of side panels 50. Preferably, T-nuts are
retained within bores 79 formed in side panels 50 for receiving threaded fasteners therein to
rigidly secure rear rail assembly 28 between the left and right side frame assemblies 24.
Typically, an upholstered rear "tailgate” (not shown) is stapled to rear cross-member 70 since

cross-member 70 is not generally upholstered.

' Front rail assembly 26 includes a laterally extending planar front cross-member

80 having rearwardly extending side plates 82 fixedly secured in close proximity to its opposite
{ateral ends. As will be appreciated, front cross-member 80 includes enlarged apertures 84
which are sized to permit leg rest pantograph linkages 34 to move therethrough during
extension and retraction of leg rest assembly 16. {n addition, front cross-member 80-is
upholste_red prior to assembly between side frame assemblies 24. Side plates 82 include bores
86 which are alignable with bores 88 formed in side panels 50 to permit front rail assembly 26

to be rigidly secured between left and right side frame assemblies 24. Again, in a preferred-

~ construction, T-nuts are retained within bores 88 for receiving suitable threaded fasteners

iherein.

Front cross member 80 is considerably deeper in top to bottom dimension than
front_ mechanism frame members utilized in many conventional recliner chairs. Whereas the
latter may have a top to bottom gimension ranging from approximately 3/4 inch to 1 1/2 inches,

—_—
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the front cross member 80 has a cofresponding dimension of approximately 8 inches at its
{ateral ends. This increased dimension provides a substantially broader surface for connection
of the front rail assembly 26 to side frame assemblies 24. When assembled, this increased
connection surface and box-like construction results in a very ﬁgid chair frame. In addition,
the enlarged connection surface enhances the rigidity of the chair arms thereby significantly
reducing any defiection of the arms due side-to-side pressure applied thereagainst.
Undesirable amounts of such deflection are common in prior known recliner chairs in which
the minimal connection surface between the chair arms and the front member of the
mechanism frame acts like a "pivot'" or “point" type connection.

For additional structural frame rigidity and to eliminate any potential for
squeaking between frame components, front and rear rail assemblies 26 and 28 may also be
glued to side frame assemblies 24 (in addition to the use of conventional fasteners). In
carrying out this step, glue is applied between dowel pins 76 and locator holes 78 of side
frame assemblies 28. Glue is also applied between side plates 82 of front rail assembly 26
and side frame assemblies 28. When the structural frame components of chair 10 are glued
together the front and rear rail assemblies 26 and 28 are no longer readily disassembled from
side frame assemblies 24 for servicing actuation mechanism 12 in a conventional fashion
should the need arise. When the structural frame components of chair 10 are glued together
the actuation mechanism 12 still is capable of being disassembled for servicing. To
accomplish such disassembly support shaft 32 is cut at a location that corresponds to the
center of the spring clip 40 that is attached to support shaft 32 at cross-brace 38. The two
halves 32a and 32b of support shatt 32 that are created can then be removed from the aligned

bores 64 and the various components of actuation mechanism 12 suspended therefrom ‘can

e
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also be removed by removing the remaining spring clips .40 and sliding each of the halves 32a
and 32b laterally away from bores 64. !f it is necessary to service the drive rod 30 or any of
the components of actuation mechanism 12 suspended therefrom, drive rod 30 can be
removed from the actuation mechanism by removing spring clip 40 and spacer clips 41 and
simply sliding the drive_a rod laterally away from chair 10 through one of aligned bores 60.
when the seMoe work on chair 10 is completed, actuation mechanism 12 is reassembled by
threading drive rod 30 through one of aligned bores 60 and the various actuation mechanism
components that are to be suspended therefrom until drive rod 30 is journally situated and
aligned in both aligned bores 60. Spring clip 40 and spacer clips 41 are then reinseried. In
similar fashion, one end of each of (the same or new) halves 32a and 32b of support shaft 32
is threaded through the various actuation mechanism components that are to be suspended
therefrom until thé end is positioned in one of the aligned bores 64. A cylindrical coupling 101
is then slid over the free end of one of the support shaft 32 halves. When the free ends of
shaft 32 are aligned the cylindrical coupling 101 is then slid laterally over both-ends to retain
the halves of éuppor;.shaft 32 in proper alignment. As shown in Figure 3A, cylindrical coupling
101 is positioned with respect to the free ends of haives 32a and 325 so that it abuts against
the right hand edge of cross-brace 38. Spring clip 40 that is attached to support shaft 32 at
cross-bores 38 can still be reinserted to prevent rotation of support shaft 32 once the coupling
101 i5 in place.

As best seen in Figure 2 and 3, seat frame 44 is located between and supported
for reclining movement on side frame assemblies 24. More specifically, seat frame 44 is a rigid
fectangular structure ‘having left and right side bars 80 which are rigidly secured to opposite

ends of front and rear cross pieces 92 and 94, respectively. In view of the compact nature of
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actuation mechanism 12, seat frame 44 is non-contourt;d (i.e. *flat”) which also permits use of
joose cushions, if desired. Seat frame 44 is supported for movement relative to side frame
assemblies 24 by means of a seat swing mechanism 96 for causing seat frame 44 to move
substantially horizortally and sfightly up or down, depending on whether seat frame 44 moves
forwardly {(during "reélining" movement) or rearwardly (on return to the “upright' position).
Seat swing mechanism 96 includes left and right hand rear swing linkages 100 and left and
right hand front slide brackets 102. Rear swing linkages 100 extend vertically well above the
jevel of seat frame 44 along rear posts 58 of side frame assemblies 24.. Each rear swing
linkage 100 includes an elongated swing link 104, a supporilbracket 106 and a seat bracket
108. An upper end of each swing link 104 is pivotably connected just below chair arm 54 to
support bracket 106 which, in turn, is fixedly secured to its corresponding side panel 50. As
such, pivot points 110 between swing links 104 and support brackets 106 define a third set
of “fixed" pivot or suspension points that are seated directly in side paneis 50.

The lower end of each rear swing link 104 is pivoted about a pivot point 112 to
an upstanding post section 114 of seat bracket 108. Seat bracket 108 has a horizontal flange
portion that is securely fixed (such as by wood screws) to an underside surface of a seat side
bar 90 in relatively close proximity to the back end of seat frame 44. As such, loading on the
rear of seat frame 44 passes from seat brackets 108 and pivots 112 into rear swing links 104
as tension foading which is transferred by way of pivots 110 and support brackets 106 into
side frame assemblies 24 of chair 10. Rear swing links 104 are elbngated to provide increased
leverage for balanced reclining action. Thus, the rear of seat frame 44 moves much like a
controll-ed pendulum on and below upper pivots 110. Accordingly, seat 20 can be pre-

assembled and upholstered prior to final assembly. While not considered necessary to provide
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superior balanced comfort, feft and right tension springs {not shown) may be installed between
seat bracket 108-and a rearward stationary chair frame component to provide augmented
resistance to reclining movement of seat assembly 14 for heavier seat occupants.

As mentioned, seat swing mechanism 96 also includes a pair of {i.e. left and
right) front slide brackets 102 which are operable to guide and limit fore and aft movement of
seat frame 44 and, in turn, seat 20 More particularly, front support shaft 32 extends through
lost-motion slots 116 formed in left and right slide brackets 102 which have horizontal flanges
118 securely fixed (such as by wood screws) to an underside surface of seat side bars 80 in
(elatively close proximity to the front end of seat frame 44. 'ln addition, slide brackets 102 also
include elongated vertical flanges 119 which are adapted to be retained against the inner side
surface of seat side bars 90.

As will be appreciated, the angularity and length of siots 116 define the range
of fore and aft movement of seat frame 44 relative to chair body 21 upon the seat occupant
applying a force to move seat assembly 14 between the "upright" and “reclined” positions. In
addition, means are also provided for generating a predetermined amount of frictional drag
upon movement of seat frame 44 with respect to support shaft 32. In particular, a nylon insert
120 is fixedly retained within lost-motion slots 116. Compression springs 122 are provided
which concentrically surround qpposite ends of support shaft 32 for biasing a disk-like washer
124 into frictional engage;nent with an inner surface of nylon insert 120 adjacent siot 116.
Nylon insert 120 is operable with compression springs 122 for controlling friction resistance to
movement of the front end of seat assembly 20 with respect to support shaft 32 while
concomitantly acting to effectively dampen noise. Left anc.! right spacer clips 40 are provided

for preloading springs 122 and for positively locating and retaining pantographic leg rest
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jinkages 34 on support shaft 32 while inhibiting rotatior; of support shaft 32. Therefore, slide
prackets 102, inserts 120, washers 124, springs 122 and spacer clips 40 are pre-assembled
onto support shaft 32.

Seat back 18 is constructed to include seat back frame 46 that is in the form
of a rigid relatively rectangular assembly. Seat back frame 46 includes right and left hand side
members 126 and upper and lower cross-pieces 128 and 130, respectively. As is known, seat
back frame 46 can be removably mounted ‘on an upper portion of rear swing finks 104 by
means of slide brackets 132 secured at suitable locations on side members 126. A preferred
construction of slide brackets 132 for this type of mounting is shown and described in U.S.
Patent Application Serial No. 07/621,2389 filed November 30, 1990, assigned to the common
assignee of the present invention, the disclosure of which is expressly incorporated by
reference herein. In general, slide brackets 132 are channel-shaped to provide an interior track
that slidably receives rear swing links 104 therein. When slide brackets 132 are mounted on
rear swing links 104, seat back 18 is, in effect, an exiension of rear swiﬁg links 104 above
pivot points 110. As such, seat back 18 can be pivoted about pivots 110 for acting as a lever
arm for causing relatively easy angularly movement of rear swing links 104 and fore and aft
movement of seat 20.

Leg rest assembly 16 is shown to include frame board 48 having an outer
surface that is padded and upholstered ;o that finished reclining/rocking chair 10 will be as
seen i.n Figures 1A through 1D. Frame board 48 is supported and moved by identical left and
right hand pantograph linkages 34. Pantograph linkages 34 are substantially identical in
functior; and structure to that shown in Figure 3 of U.S. Pateht 3,096,121, assigned to the

common Assignee of the present invention, with the exception that pantograph finkages 34 are
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operably suspended about the second set of *fixed" suspension points defined by support shaft
30, For a better understanding of the operation of pantograph linkages 34, a brief description
is included herein. More péﬂicularly. frame board 48 has an angled bracket 140 secured to
its bottom face 144 for each pantograph linkage 34, whereby frame board 48 is pivotably

connected at a rear pivot 146 and a front pivot 148 to one end of board finks 150 and 152,

respectively, of pantographs 34. The opposite end of front board link 152 is pivoted at 154

. {0 an end of a connector link 156 which, in turn, is centrally pivoted at 158 to a portion of rear

board link 150. The other end of connector link 156 is pivoted at 160 to a top end of a long
support link 162. Tne other end of rear board link 150 is pivoied at 164 to one end of a

curved link 166 which is pivoted at a central pivot 168 to a central portion of long support
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link 176. The other end of curved link 166 is pivotably connected at pivot 170 to front support
shaft 32. As noted, left and right spring clips 40 are provided 1o maintain the desired spacing
i between lefl and right pantograph mechanisms 34 on support shaft 32.

Another point of support is pfvot 176 at the curved bottom end of long support
link 162 which connects support link 162 to a first end of a drive link 178, the other end of
which has a square aligned hole through which square drive rod 30 extends such that drive
link 178 is driven by angular movement of drive rod 30. Thus, selective rotation of drive rod
30 turns drive link 178 which acts through pivot 176 to move long support link 162. Such.
. movement of support link 162 causes curved link 166 to swing about “fixed" pivot 170 by virtue
i of pivot connection 168 that curved fink 166 has with long support fink 162. The action of link

166 swinging about fixed pivot 170 acts to move rear board link 150 outwardly and upwardly.

s In addition, pivot 160 at the top end of long support link 162 causes connector link 156 to

$ swing about pivot 158 such that front board link 152 is also moved outwardly and upwardly.

——
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™ms exiensible action takes place simultaneously witﬁ both the feft hand and right hand

P‘“g"’ph linkages 34 when there is sufficient angular rotation of drive rod 30 via handie 42.

| g this manner, frame board 40 is moveable between its “stowed" vertical position and its
sgutend” protracted position.

As best seen in Figure 3, drive link 178 is generally U-shaped having parallel -
- ‘ short and long legs 182 and 184, respectivé!y, joined by a base portion 186 which overlies
| arive rod 30. Both legs 182 and 184 have square aligned holes through which square drive
.~= 37 extends. When leg rest assembly 16 is protracted to its fully "extended” position, a cold
oeformed stop tab 186 on long leg 184 contacts a stop shoulder 188 formed on the lower end
of long support link 162 when long leg 184 and link 162 are almost in relatively collinear
shpnment. Due to engagement of stop tab 186 and stop shoulder 188, further extension of
pantograph linkages 34 is inhibited such that leg rest frame 48 is held in an elevated and
generally horizoﬁtal position.

To provide means for permitting the chair frame 21 to rock relative to base
assembly 22, contoured rocker blocks 200 are provided which are _secured to inner side facés
ol side panels 50. Rocker biocks 200 are positioned to engage an upper surface of base
assembly 22 in a “rockable” relation therewith. Rocker blocks 200 and feft and right side rails
202 of base assembly 22 are interconnected by a double coil spring “rocker" device, generally
shown at 204, Preferably, rocker spring device 204 is similar to that discloséd in U.S. Serial
No. 666,348 filed March 8, 1991 , commonly owned by the assignee of the present invention,
- and which is expressly incorporated by reference herein. As will be appreciated, rocker spring

Ovice 204 is operable to permit balanced rocking movement of chair body 21 with respect to

base assembly 22 without causing seat assembly 14 to recline inadvertently.

] [
/ ;
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In accordance with another comfort feature associated with combination
recliningfrocking chair 10, a locking apparatus 210 is provided that is operable to releasably
hold chair body 21 in any one of a plurality of rearwardly “tilted" positions upon leg rest
assemb.ly 16 being selectively moved o its fully extended position. Locking apparatus 210 is
also operable to inhibit subsequent rocking movement of chair body 21 in a forward direction
following movement to a desired rearwardly *titted" position. Preferably, locking apparatus 210
is a ratchet type locking mechanism that is actuated upon angular movement of drivé rod 30.
In general, focking apparatus 210 acts between front rail assembly és of chair body 21 and
forward cross-rail 212 of base assembly 22 for providing 2 number of sequential lockable
rearwardly “tilted" positions. One example 61‘ a suitable locking mechanism is tﬁoroughly
shown and disclosed in the afore-noted. U.S. Patent No. 3,096,121. As incorporated into
recliningfrocking chair 10, a contoured sector or rachet bracket 214 is secured to an inner
surface of front cross-member 80 and is formed to define a plurality of teeth 216 thereon. A
latching bar or pawl 218 having an upper chisel-shaped end 220 is supported from base
assembly 22 and i; operable to lockingly engage sector teeth 216 for preventing forward
rocking movement of chair body 21 following rearward “titing" movement thereof. As best seen
in Figure 4, latching bar 218 has a hinged bottom end constructed from a cylindrical portion
222 which is secured by a pivot 224 to a mounting bracket 226 that is securely attached to
cross-rail 212 of base assembly 22.

A rectangular spring wire 230 has its forward web 232 secured in a stuck-out
loop 234 formed in latching bar 218. The opposite ends of spring wire 230 are overlapped
and ret:;\ined in an aperture extending through & cylindrical bushing 240 which is itself retained

in apertures formed in opposite sides of a drive link 242, Furthermore, drive fink 242 has

—_—
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square apertures therein which receive square drive rod 30 such that drive link 242 is fixed
for rotation with drive rod 30.

With leg rest assembly 16 fully extended, rotation of actuation handie 42 in a
forward direction (i.e. to retract leg rest assembly 16) causes comesponding rotation of drive
link 242 which, in turn, causes spring wire 230 to be moved rearwardly for pivoting latching bar
218 in a direction toward drive rod 30. As such, chisel-shaped end 220 is withdrawn from one
of teeth 216 in sector bracket 214. Upon release of locking mechanism 210, chair body 21
is capable of unrestricted rocking action in a well known manner. Likewise, when actuation -
handle 42 is selectively rotated in a rearward direction for causing leg rest assembly 16 to
move to its elevated position, rotation of drive rod 30 causes simuttaneous rotation of drive link
242. This action causes wire element 230 to move forwardly for forcibly piveting latching bar
218 and thereby advancing its chisel-shaped end 220 into locked engagement with one of
teeth 216 on sector bracket 214.

if it is desired to “tilt“ chair body 21 rearwardly, chisel-shaped end 220 of {atch
bar 218 will sequentially ratchet over teeth-216 until the desired degree of titt has been
reached. In this manner, the rocking components of chair 10 are effectively “locked-out" for
preventing chair body 21 from returning to its forward “non-tilted" position due to engagement
of chisel-shaped end 220 of latching bar 218 with one of sector teeth 216. Thereafter, when
it is desired to lower the chair body to its horizontal position from a filted position, handle 42
is forwardly rotated to withdraw chisel-shaped end 220 of latching bar 218 from sector teeth
216 for permitting chair body 21 to assume its horizontal position while concurrently causing -
leg rest-assembly 16.to move to its "stowed" position. # is to be understood that any suitable
locking device can be readily substituted for use with chair 10 of the present invention.

_—
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As best seen in Figures 3 and 4, left and right spring-assist toggle assemblies
250 are provided which work coactively with leg rest pantograph finkages 34. Toggle
assemblies 250 prévide means for securely holding frame board 48 of leg rest assembly 16
in a fully retracted position against front rail assembly 26. Toggle assemblies 250 are also
operable to supply a spring force for biasingly urging leg rest assembly 16 toward one of its
extended and retracted positions. More particularly, toggle assemblies 250 each include a
toggle lever 252 with a square hole which is mounted by meanshof the square hole on square
drive rod 30 for rotation therewith. Toggle lever 252 is pivotally connected at pivot 253 to front
feg 254 of a C-shaped toggle link 256 that curves around, above and to the rear of drive rod
30 where its rear leg 258 has an opening to which one end of a helical coil spring 262 is
attached. The opposite end of spring 262 is attached to a spriﬁg pin 264 which is secured
to a rearward portion of rocker blocks 200. While not shown, tension adjustment means may
be optionally provided for adjusting the tension in spring 262. For example, the tension in
spring 262 can be adjustably relieved for a lighter weight occupant or it can be increased for
a heavier seat o'écupant. Each C-shaped toggle link 256 of toggle assemblies 250 is positively
located on drive rod 30 by means of a spacer clip 41 for maintaining the desired spacing of
toggle links 256 from rocker blocks 200 and rocker devices 204 in order to avoid interference
therewith. As shown in Figure 3, spacer clips 41 also positively locate leg rest drive links 178
in their desired position along drive rod 30.

Operation of toggle assemblies 250 will now be described in greater detail. The
locaﬁor_w of pivot 253 below drive rod 30 and the line of action of spring 262 are such that in
the retracted position of leg rest assembly 16, the spring force acts to biasingly hold or *retain*

leg rest assembly 16. As leg rest 16 is initially extended upon slight rotation of actuator lever

P
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42 and, in turn, drive rod 30, pivot 253 moves up and over center of an imaginary line between

the axis of spring pin 264 and the drive rod axis: ane pivot 253 is over-center, tension
joading on spring 262 assists in drivingly rotating drive ‘rod 30 for elevating leg rest assembly
16 as rear leg 258 ot fink 256 is pulled toward spring pin 264. in addition, spring 262 assists
the seat occupant in pivoting handle _42 through the required actuation angle. In similar
fashion, toggle assembly 250 is adapted to utilize the spring biasing force of spring 262 to
assist in returning-leg rest assembly 16 to its stowed position upon reverse rotation of handle
42.

in accordance with the principles of the present invention, a unique method for
assembling the various “modular” pre-assembled frame components and actuation mechanism
12 into reclining/rocking chair 10 will now be described in greater detail. In addition, the
improved method of the present invention permits sequential assembly of the pre-assembled
and/or upholstered components in a simple and éfﬁcient manner for significantly reducing
overall system complexity, weight, and cost while promoting superior quality and reliability.

With particuiar reference now to Figure SA, pre-assembled actuation mechanism
12 is shown retained on a suitable holder or *jig" 300. Jig 300 includes a pair of spaced and
angularly extending stantions 302 having first and second sets of aligned notches 304 and 306,
respectively. As can be seen; the first set of aligned notches 304 is provided for retaining-
support shaft 32 therein while the second set of aligned notches 306 is provided for retaining
drive ;'od 30 therein. As previously noted, the various components associated with slide
brackets 102, pantograph linkages 34, drive link 242, cross-brace 38, and toggle assemblies
250 aré all operably coupled to, or suspended from, actuation mechanism 12 prior to

interconnection with the various frame components. Alternatively, jig 300 may be used as an

e
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appropriate situs for assembling the various Iinkage-s and components associated with
actuation mechanism 12.

With reference now to Figure 5B, th:e assembly step for orienting and
interconnecting side frame assemblies 24 with actuation mechanism 12 is clearly shown. As
will be appreciated, side frame assemblies 24 have been pre-assembled to include rocker
blocks 200, spring pins 264, and rocker spring devices 204. While not shown, it is to be
understood that the requisite padding, lining, decorative upholstery and the like have also been
installed on side frame assemblies 24 prior to assembly with actuation mechanism 12. As
seen, drive rod 30 and support shaft 32 are of sufficient length such that side frame assemblies
24 can be retained thereon. More specifically, the upholstered side frame assemblies 24 are
positioned on actuation mechanism 12 such that the opposite ends of drive rod 30 extend
through the first set of aligned bores 60 formed in side panels 50 (i.e. the first set of “fixed"
pivot points). Similarly, the opposite ends of support shaft 32 are seated with the second set
of aligned bores 64 formed in side panels 50 (i.e. the second set of *fixed" pivot points).

As.seen in Figure 5C, the four primary pre-assembled frame components include
left and right side lfrar"ne assemblies 24 and front and rear rail assemblies 26 and 28,
respectively. In aécordance with a preferred assembly procedure, dowel pins 76 on opposite
ends of rear cross-member 70 are inserted with glue into locator holes 78 formed. in side_
panels 50 for properly aligning and locating rear rail assembly 28 with respect to the left and
right side frame assemblies 24. Thereafter, threaded fasteners are threadably driven through
bores in angled bracket 72 and into T-nuts retained within bores 78 formed of side panels 50
for securing rear rail assembly 28 between the left and right side frame assemblies 24.

Complete tightening of the threaded fasteners is typically deferred until front rail assembly 26

- 24 -
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has also been secured to side frame assemblies 24. As: noted, an upholstered “tailgate” (not
shown) may be secured to rear rail assembly 28 in those applications wherein rear rail
assembly 28 is not upholstered.

Following interconnection of rear rail assembly 28, glue is applied to side plates
82 of front rail assembly 26 and they are slid inwardly between left and right side frame
assemblies 24 in such a manner to permit portions of pantograph linkages 34. to project
through apertures 84 formed in front cross-member 80. As shown in Figure 5C, rachet bracket
214 has been pre—aésembled to a rear surface of front cross-memﬁer 80. In addition, front
cross-meamber 80 has been upholstered prior to assembly. Bores 85 formed in side plates 82
are aligned with bores 88 formed in side panels 50 such that threaded fasteners are thereafter
driven through bores 86 and 88 for rigidly securing front rail assembly 26 to side frame
assemblies 24. Thereafter, cross-brace bracket 39 is securely attached to front cross-member
80 to provide additional structural rigidity.

Figure 5D illustrates the integrated and interdependent relationship of the four
primary frame co_mponents which, when assembled, define an extremely rigid “box-like"
upholstered chair body 21 within which actuatién mechanism 12 is su;pended. As noted, this
"integrated" construction permits the elimination of the separate. mechanism frame assembly
conventionally provided for supporting the actuation mechanisms in prior known reclining
chairs. As seen, jig 300 is designed to permit the various frame components to be
interconnected in an extremely efficient ménne'r. Following assembly of chair body 21, frame
board 48 is fixedly secured to angled brackets 140 of pantograph linkages 34. Again, it is to
be unde:rstood that frame board 48 has been pre-assembled as an uphqlstered unit prior to |

being assembled as part of chair body 21.
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With particular reference now to Figufe SE, the four pre-assembled frame
components defining chair body ‘21 are shown supported from jig 300 with actuation
mechanism 12 integrally suspended therefrom. In accordance with. the next operation,
upholstered seat 20 {which includes seat frame 44 with its appropriate uphoilstery padding and
springs) is interconnected to chair body 21. More particularly, notches 310 formed in the front
underside edges of seat frame side bars 90 are provided for aligning seat frame 44 with
respect to support shaft 32. Next, rear swing linkages 100, which have been pre-assembled
pnto upholstered seat 20, are fixedly secured to side panels 50 via support brackets 106.
Once support brackets 106 are fixedly secured to side panels 50 (via suitable fasteners), pivot
points 110 between swing links 104 and support brackets 106 are operable to define the third
set of “fixed" pivot points about which seat assembly 14 is reciinable. Alternatively, support
brackets 106 of rear swing linkages 100 can be initially mounted directly to side panels 50
such that angled brackets 108 can be thereafter secured to upholstered seat 20. In this
manner, seat 20 can be “flipped over” to permit seat brackets 108 to be securely fastened to
side bars 90 of.seat frame 44. With seat frame 44 positioned such that support shaft 32 is
located in notches 310, slide brackets 102 are pulled inwardly against the biasing force of
springs 122 until vertically extending flan.ges 119 abuttingly engage the inner surface of seat

frame side bars 90. Thereafter, suitable fasteners (such as wood screws) are driven through

.holes in horizontal flanges 118 to securely fix slide brackets 102 to an underside surface of

seat side bars 0.
With particular reference now to Figure 5F, base assembly 22 is shown pre-
assembled to include various components of locking apparatus 210 such as latch bar 218 and

mounting bracket 226 secured to front cross-rail 212 of base assembly 22. Chair body 21 is
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removed from jig 300 and is placed in proper alignment with respect to base assembly 22 such
that rocker blocks 200 rest on side rails 202 of base assembly 22. Thereafter, rocker spring
devices 204, shown pre-assembled to extend downwardly from rocker blocks 20, are fixedly
secured to the inner face surfaces of side rails 202 of base assembly 22 via suitable fasteners.
Thereafter, the opposite ends of spring wire 230 are secured to drive link 24.2 for completing
the operative assembly of locking mechanism 210. Finally, Figures 5G and 5H illustrate the
manner in which upholstered seat back 18 can be detachably secured to seat 20 via swing
{inks 104 and slide brackets 130.

As is relatively apparent from examination of Figures S5A through 5H, the pre-
assembled components can be interconnected in a number of other acceptable sequential
operations to produce “"knock-down" or modular chair 10. The method of assembly disclosed
herein is advaniageous in that virtually all of the components can be pre-assembied “off-line"
for quick and efficient modular interconnection in a highly repeatable and precise fashion.

The foregoing discussion discloses and describes an exemplary embodiment of
the present invention. One skilled in the art will readily recognize from such discussion, and
from the accompanying drawings and claims, that various changes, modifications and variations

can be made therein without departing from the spirit and scope of the invention as defined

in the following claims.

- This Sheet Has Been Rep

I

- 27 -



- 28 -

N 0 cLams
* [ L M s *x

1. A method for assembling a reclining chair comprising:
providing an actuation mechanism;

suspending said actuation mechanism between a pair of side frame members;

interconnecting cross rail members with said side frame members to define a
box-ike chair frame within which said actuation mechanism is operably supported;

providing a seat assembly having a seatl, a seat back, and swing link means
:’ for pivotally interconnecting said seat back and said seat;

connecting said swing link means to said side frame members for suspending
said seat assembly therebetween, said swing link means operable to permit reclining movement
of said seat assembly with respect to said chair frame between an upright position and a
reclined position in response to pressure applied by a seat occupant to said seat back; and

connecting said seat to said actuation mechanism for guiding the longitudinal

. movement of said seat in response to said reclining movement of said seat assembly.
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2. The meihod of Claim 1 wherein said actuation mechanism includes first
and second shafts, and wherein said step of suspending said actuation mechanism comprises:

inserting opposite ends of said first shaft within a first set of alignable bores
formed in said side frame members for supporting said first shaft therebetween; and

inserting opposite ends of said second shaft within a second set of alignable

bores formed in said side frame members for supporting said second shaft therebetween.

3. The me.thod of Claim 2 wherein said steps of connecting said swing link
means and said seat comprise:

connecting said swing link means to a third set of alignable bores formed in said
side frame members;

providing guide means for guiding and limiting the fore and aft movement of said
seat with respect to said first shaft in response to reclining movement of said seat assembly;
and

connecting a frame portion of said seat to said guide means.

_\_..\ .
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4. A method of modular assembly for a reclining chair, said method

comprising the steps of:

providing an actuation mechanism having first and second shafts; -

providing a pair of side frame members;

inserting opposite ends of said first shaft into é first set of alignable bores
formed in said side frame members for suspending said first shaft therebetween; |

inserting opposite ends of said second shaft into a s:econd set of alignable bores
formed in said side frame members for suspending said second shaft therebetween;

connecting front and rear cross frame members between said side frame
members to define a box-like cﬁair frame, said actuation mechanism being integrally retained
withiﬁ said chair frame;

providing a seat back, a seat member, and swing linkage means for pivotably
interconnecting said seat member and seat back to permit reclining movement therebetween
in response to pressure applied by a seat occupant to said seat back;

connectlng said swing linkage means to a third set of ahgnable bores formed
in said side frame members;

connecting said seat member to guide means for permitting fore and aft
longitudinal movement of said seat member with respect to said chair frame, said guide means
being operably associated with said first shaft for defining the limits of said fore and aft
movement of said seat member; and

detachably securing said seat back to said swing linkage means such that said

seat back and seat member are moveable between an upright position and a reclined position.
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5. The method of claim 2 or 4, wherein said first shaft of said

actuation
mechanism is a front support shaft and said second shaft is a drive rod, said drive rod and

said support shaft being figidly maintained in a predetermined spatial arrangement to permit
sliding insertion of the opposite ends thereof into said first and second sets of alignable bores
formed in said side frame members, and wherein said drive rod is selectively rotatable with

respect to said second set of alignéble bores while said support shaft is inhibited from rotation

within said first set of alignable bores in response to rotation of said drive rod

—_—
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6. The method of Claim Sfurther com;arising the step of operably supporting
a leg rest assembly from said front support shaft and said drive rod of said actuation
mechanism for movement between a retracted position and an extended position in response
to selective rotation of said drive rod, said movement of said leg rest assembly being

independent from said reclining movement of said seat assembly.

7. The method of Claim 6 wherein said leg rest assembly includes a leg
rest frame board and a2 pantograph linkage, said pantograph linkage being journally suspended
from said support shaft and directly coupled to said drive rod such that selective rotation of

said drive rod moves said leg rest frame board between said retracted.and extended positions.

8. The method of Claim 7 wherein said actuation mechanism funhef includes
an over-center linkage coupled to said drive rod, sprihg means coactive with said over-center
linkage for biasingly retaining said leg rest assembly in said retracted position when said drive
rod is rotated to"a first position and for biasingly driving said leg rest assembly toward said
extended position when said drive rod is rotated to a second position, and means for
permitting said seat occupant to selectively rotate said drive rod between said first position and

second positions. -

°. The method of Claim 8 further comprising the step of assembling said -
pantograph finkage and said over-center linkage to said drive rod and said support shaft of

said actuation mechanism prior to installation thereof between said side frame members.
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10, The method of Claim 8 further corhprising the steps of:
~ providing a stationary base assembly; and

interconnecting said rigid chair frame to said base assembly so as to permit
rocking movement of said chair frame with respect to said base assembly, said rocking

movement being independent of said reclining movement of said seat assembly.

11.  The method of Claim D further comprising the step of interconnecting
focking means between said base assembly and said chair frame for releasably locking said
chair frame in a rearwardly tilted position when said drive roc is in said second position, said
focking means being operable to permit said rocking movement when said drive rod is in said
first position.

12. The method of any one of clzims 5 to 11, further

comprisina the step of upholstering said
left and right side frame members and said cross frame members prior to interconnection into
said .rigid chair frame.

13. The method of any one of claims 5 to 12, further
comprising the steps of:

providing a stationary base assembly; and

interconnecting said rigid chair frame to said base assembly so as to permit
rocking movement of said chair frame with respect to said base assembly, said rocking

movement being independent of said reclining movement of said seat assembly.

14. The method of Claim 13further comprising the step of interconnecting
'Io'cking means between said base assembly and said chair frame for permitting said seat
occupant 1o releasably lock said chair frame in a rearwardly tilled position when said locking
means is in a first position, said locking means also being operable to permit said rocking

movement of said chair frame when said locking means is in a second position.
1
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15 . A method for assembling a reclini}\g chair comprising the steps of:

assembling a mechanical actuation mechanism to include a drive rod, a support
shaft, means for rigidly interconnecting said drive rod and support shaft in a predetermined
orientation, a pair of pantographic linkages journally supported on said support shaft and
drivingly coupled to said drive rod for movement between a retracted position and an extended
position in response to selective rotation of said drive rod, and a pair of slide brackets having
slot means through which opposite ends of said support shaft extend;

providing & pair of side frame members having a side panel constructed to
include at least two sets of alignable bores formed therein;

inserting opposite ends of said drive rod into said first set of alignable bores for
journally suspending said drive rod between said side frame members;

inserting opposite ends of said support shaft into said second set of alignad
bores for seating said support shaft between §aid side frame members;

interconnecting cross frame members between front and rear portions of said
side frame members to define a rigid chair body from which said actuation mechanism is
integrally suspended,

providing a seat assembly having a seat, a seat back, and swing link means for
pivotably interconnecting said seat and seat back to permit movement between an upright
position and a reclined position with respect to said chair body in response to pressure applied
by a seét occupant to said seat back;

connecting said swing link means to said side fr‘ame members for suspending
said se_z;lt assembiy therefrom; —_—
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connecting said slide brackets to said seat member such that said siot means
coact with said support shaft to guide and limit the longitudinal movement of said seat during
reclining movement of said seat assembly;

mounting a leg rest frame member to said pair of pantographic linkages for
movement thereof between said retracted and extended pésiﬁons; and

coupling manually-operable means to said drive rod for permitting said seat

occupant to seleclively rotate said drive rod for driving said pantographic linkages between

i said retracted and extended positions.

16. The method of Claim 15 further including the step of connecting an over-
center spring-assisted linkage mechanism between said drive rod and said chair body for
biasingly urging said panfographic finkages between said retracted and extended positions

upon rotation of said drive rod.

17. The method of Claim 15 or 16, further comprising the steps of:
providing a stationary base assembly; and
interconnecting said rigid chair frame to said base asseﬁbly sO as to permit
rocking movement of said chair bédy with respect to said base assembly, and wherein said
S rocking movement is independent of said reclining movement of said seat assembly.
18. The method of claim 15, 16 or 17, further
comprising the step of interconnecting
a locking mechanism between said base assembly and said chair body for permitting said seat

occupant to releasably lock said chair body in a multitude of rearwardly tilted_positions.
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A reclinable seating unit comprising:

a pair of side frame members;

a support shaft transversely extending t;etween said side frame members;

a drive rod transversely extending between said side frame members;

a leg rest assémbly suspended from said support shaft and operatively coupled
to said drive rod, said drive rod being moveable batween a first position wherein said feg rest:
assembly is releasably retained in a retracted position and a second position wherein said leg
rest assembly is permitted to move toward an extended position;

a seat assembly having a seat, a detachable seat back, and swing fink means
for pivotally interconnecﬁng said seat and seat back to said side frame members, said swing
flink means operable to permit reclining movement of said seat assembly between an upright
position and a reclined position in response to pressure applied by a seat occupant 1o said

seat back;

guide means operable for guiding and limiting longitudinal movement of said seat
with respect fo said support shaft in response to reclining movement of said seat assembly;
linkage means operatively coupling said leg rest assembly to said drive rod for
biasingly retaining said leg rest assembly in said retracted position when said drive rod is in |
said first position and for biasingly driving said leg rest assembly toward said extended position™
when said drive rod is in said second po-sition; and
| means for permitting said seat occupant to selectively move said drive rod

between said first and second positions.
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The recfinable seating unit of Claim 19 wherein opposite ends of said

support shaft are seated within a first set of alignable bores formed in said side frame

members, and wherein opposite ends of said drive rod are seated within a second set of

alignable bores formed in said side frame members.

21 . The reclinable seating unit of Claim 20 wherein said swing link means
includes a pair of rear swing linkages secured to a third set of alignable bores formed in said
side frame members, and wherein said leg rest assembly includes a frame board and
pantograph linkage means, said pantograph linkage means journally suspended on said

support shaft and drivingly coupled to said drive rod for moving said leg rest frame board

-

/ between retracted and extended positions in response to selective rotation of said drive rod.

22.  The reclinable seating unit of Claim 19, 20 or 21 further comprising:

a stationary base assembly;

[P

rocker blocks secured to said side frame members and adapted to engage said
base assembly; and
5 a rocker spring device coupled between each of said rocker blocks and said

base assembly for permitting independent rocking movement of said chair frame with respect

-

1

1o said stationary base assembly. n“mT ﬁii ‘Tﬂﬁ ﬁﬁiird.

23 . The reciinable seating unit of Claim 22 further comprising locking means
/ operable for permitting said seat occupant fo releasably lock said chair frame in a rearwardly
titted position when said drive rod is in said second position, said locking means permitting

unrestricted rocking movement of said chair frame when said drive rod is in said first direction.
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24 A box-fike frame for a reclinable seating unit having a pair of pantograph

jnkages supporting a leg rest member for movement between extended and retracted

posnions, comprising:
a pair of side frame members having forward and rearward end portions,
a rear cross-trail member interconnected between said rearward end portions of
said side frame members,
/ a front cross-rail member interconnected between said forward end portions of
said side frame members, said front cross-rail member having a péir of elongated apertures
through which said pair of pantograph linkages protrude to travel -during movement of said

jeg rest member between said extended and retracted positions.
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