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BACKGROUND OF THE INVENTION
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. 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
to its relative complexity, it is common practice in the furniture mdustry to assemble the various

_ mechanical linkages of the actuation mechamsm into a stand alone mechanism frame
assembly. A prefabricated U—shaped chair frame is frequently 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

heavwy and cumbersome prefabricated chair frame mqs&be ma%ually m,gmtpulated in an
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extremely {abor-intensive manner. -
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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Tr aﬁlﬁ ionally, reclining chairs are equi pped with an actuation nechani sm
which is operatively interconnected between -a prefabricated chair frane
and a stationary base - assenbly. In general, the actuation nmechanismis a
conbi nati on of various nechanical |inkages operable for providing various
confort features such as independent reclining novenent of a seat assenbly
as wel | yascavbttainabmeohardsm dratrertgpibally dosaprises & rasoemall gs tidfeont framiet ember
rel atlve corrpl exity, it is comon practice in the furniture industry to

assemnbl F:,, r \PbrePait inteBereAd with tHel pHrAGErapi linkaye thattprefrides fram trenfronhof tite0 a
stand al' one rrechanl smframe assenbly. A prefabricated U shaped chair frane
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the "U'® g?rld}e/"s"b%rbldl nsél to the rfrlont of tﬁ%nrchalr In addltl%“l: the seat
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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 reducing system complexity and increasing structural soundness and smoothness of
operaﬁor: 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 assembiing an articie of fumniture 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 oomfprt to the seat

occupant.
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res;‘,__ ct t'o the chair. frame. Accordingly, such reclining chairs having a

me¢hani'smfrane within a wood chair frane are comonly referred to as
having a frame within a frame" construction. As such, nost furniture

manuf acturers do not uphol ster the exterior surfaces of the prefabricated
chair frame until after the mechanismfrane assenbly has been install ed.
Unfortunately, the uphol stering operation is very inefficient and expensive

in that the frequibistanadditena)objset @fth® presentdinyrnticaie Ptayided thes-way resliningust
be manual ly mani pulated in an extrenely |abor-intensive manner.
| n tr adikdiowikith iseaslapteditg permit selectivetanddndependenrtreclining” moneniant of asdat beickt he
U shaped franme are attached on opposite sides at the front of the
mechani ggaiive aoea sédd\weember 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, éasy 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 6onoomitantly 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
heet Has Been Replacsd -
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- 2- ”".,__h_e tonventional rechani sm frane typically conprises a narrow rail as
the front frame nmenber -in order to prevent interference with the
pant ograph |inkage that protrudes fromthe front of the chair during
extension and retraction of the |leg rest nenber. Accordingly, due to the
small connection surface between the free ends of the U shaped chair frame
and the front nenber of the nmechanismfranme, ‘the free ends of the U shaped
chair frianmeguaty cbhspensiedal kry thiompanneg, the conventional construction of supporting the
actuation mechanism within a separate and distinct mechanism frame assembly is no fonger
required. The pre-assembled actuation mechanism includes a drive rod and a front support
shaft which are each directly supporied 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 as 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 elongated apertures provided in the front cross-rail assembly. In

addition, an over-centered toggle mechanism is provided to assist in extending and retracting

the leg rest assembly and .in retaining the leg rest assembly in its “exiended” and *stowed"

S HARR TR T

positions.
! Furthermore, the pi'esent 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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chalg—arns are susceptible to an undesirabl e degree of |ateral deflection
when side-to-side pressure is applied to the chair arns.

Wil e many conventional reclining chairs operate satisfactorily, furniture
manuf acturers are continually striving to devel op i nproved franmes and
actuation nmechanisns for reducing systemconplexity and increasing

structural soundness i hness .of ccu .
cont or t TR ARRATERde SN BeRES.Frad i mf‘*ﬁ%* oﬂ‘eén%ag*mc“éﬁevgﬁi'ﬁ el soedno
fabrication and asserrb technl ues ¥|M result in reduced,costs
while provaRsm PevRI: tie. gt £0 ﬁ‘a b PES® FESHTRY iy RATMitpd without
SUVMMARY OF THE | NVENTI ON
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 “titted" 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. Accordingly, 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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In ac;srdance with the principles of the present invention, an inproved
netho;? for assenbling an article of furniture is dlsclosed which is
desi gned to overcone the di sadvant ages tradltlonally associated with
fabricating, assenbling and upholstering reclining:, type chairs.
Therefore, a primary object of the present |nvent|on Is to. provide a

recliping chair whigfe 23 ahexplodpd Ipers@ééﬁv@l\eéw oy a reclidingi chalt of ths $eelEhednso
as to significantly reduce its overall conplexity, weight, and cost while
provi di ng inDEoVEduitP tiphbistity,aBsrieTAd tother Pafs: s-eatove@dm:pam pre-assembled

components for illustrating their integrated and mterdependent assoc&atlon 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 44 of Figure 3, illustrating the
reclining cha_ir in an “upright" position; and

Figures 5A through SH are various perspective views provided to illustrate a

preferred method for assembling the reclining chair apparatus of Figur'éé 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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-3- 7 It is an additional object of the present invention to
provide a three-way reclining chair which is adapted to pernmt selective
and i ndependent "reclining" novenent of a seat back relative to a seal
menber as well as actuation (i.e. extending and retracting) of a leg rest
assenbly. As such, the present invention provides a reclining chair wherein
the mnimal force_achieved via shifting the weight of the seat occupant is
utilized as the pringe ‘?“?f@&d?e?'ﬁ"'smﬁh?gpfteﬁ%n‘s'ﬁ‘éﬁ"t'agé%ﬁb'ﬁ'&'/'e%@?m?e@ﬂc%ﬁ"sm
"upright” position and a "reclined" p03|t|on i s anot her

obj ect ofhighgap rb@s@qwatewe ripdenendenthetierlioet peseahpack felative 1ox@ ﬁ?étdmssnbet e

seal occupant for snoother operation of the actuation nmechanism As a
r el at ed ro@Neckleg 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




t he
si npl ¢

1 éxi ty of inproved actuation mechani smhas been si gnificantly

ffied to incorporate mechanical |inkage and drive components.

optinelly designed for substantially reducing frictional |osses so as to
pronot e easi er and snoot her actuation. Mreover, the various operative
| i nkages are designed to permt "pre-assenbly" of the actuation nechanism

wi t hout

It is still another object of the present invention to provide a sinplified

cdfvértivaaliseating. HiguomyBrilusyaies raeliningfiosking i 1818dh "ypright” position

recl i ner g Cheassotismddeghest lassembly ricshoval piptrecigd do fisdextendedipositihe, and
reduces lateral or "side-to-side" deflection of the chair arns.
In a preferred enpediegnrih Rigure €, meesassembly datincludest seanback 8 sbown in a

"knock-

down" construction of the reclining chair facilitates application

of uni qug, fir pestidrorelative 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 components 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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assenb%y techni ques which effectively result in increased production
efficiency and cost savings while conconmitantly producing a high-quality
article of furniture. In general, the construction of the reclining chair
i's such that the pre-assenbl ed actuati on mechani sm cannot be divorced from
t he pre-uphol stered frane conponents whi ch, when assenbled, are rigidly

S iter, 1l AR D8 ackiiokd 'sha pBlcterkd HineGorkSShents 80 28LR ik 6:
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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- 4- i i'ntegrally suspended. In this manner, the conventional construction
of supBorting the actuation mechanismw thin a separate and distinct

mechani sm frane assenbly is no longer required. The pre-assenbl ed
actuation nmechani smincludes a drive rod and a front support shaft which
are each directly supported between |eft and right ‘uphol stered side frame
assenblies. As such, extrenely precise alignnent of the actuation nechani sm
with respect to eashesifseehdn Bigueer 2tmogirad thpstokcatural feainé campouentp sueméassids
possi bl e. Moreover, unique front and rear cross-rail assenblies

i nter cong&,ﬁg a&é@ntbl%fstz‘taﬂrtbnt raiihassembly 26, aser i sEstinbly28, seatefame 44aseat back

"unitize and extrenely rigid box-like chair frame or body for inhibiting

si de-t0- 51 de 41541168 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 member 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 bores 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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of thefactuation rmechani sm suspended therein as well as of the side frame
assenblies thenselves. In addition to the structural and functi onal
advant ages associated with the nodular reclining chair of the present

i nvention, a unique nethod of assenbling the pre- assenbled actuation
mechani sm as an integrated conponent within the pre-uphol stered frane

corrponegé b s TRAreEdrive rod 30 has a fixBdepiveO afr@sdenisift &4 KotMBYcdiventional
oper at e 0by the seat occupant rotating an actuator |lever through a limted

angl e vvh| c mg gpg%{bh {ygk,gwﬁdmdq{ddu@ngpﬂ-,kfagés sel ectively extending or
retractif a“palr of |eg rest pant ograph | i nkages. The pant ograph |inkages

e el g s s 8 o, S
In.the fgp%ggnecér?c?sséfr ﬁjﬂpoﬂsssh%%@/the}erh 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
assemblies 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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addi t i on, an over - cent er ed t oggl e mechani smis provided to assist in

extendlng and retractlng the leg rest assenbly and in retaining the |leg
rest assenbly in its "extended" and "slowed" positions.
Furthernore, the present invention relates to an inproved combination
reclining and platformrocking chair which can be used as a conventi onal
rocker Qr 88 #o aA@likMiaRd rfgitidngled 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“h‘ame 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. in 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
ihérein.
Front cross member 80 is considerably deeper in top to bottom dimension than
front_ mechanism frame members utilized in many conventional recliner o_hairs. 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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-5- + TRe: conbi nation reclining/rocking chair is constructed and bal anced
such that normal rocking novenent between the chair body and the
stationary base assenbly is permtted without causing the seat assenbly to
recline, but which can be quickly and easily reclined when desired. In
addition, |atching neans are provided for permtting the seat occupant to

Sol et el Yook et e ko R by SETEURETAY 8 i 1
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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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I nitiate reclining novenent of the seat assenbly. Accordingly, an infinite
nunber of reclined positions nay be achi eved upon the seat occupant
shifting his or her body wei ght against the seat back.

Addi ti onal objects, advantages, and features of the present invention wll

become apparent fromthe follow ng description and appended . cl ains, taken
in corusamg&emvew b r@m@vina@wmiﬂiﬁ?&&fmaw%ﬁ&. and Slgiig cach of tho Ralies ada

DESCRI PTI ON OF THE DRAW NGS Figures 1A through 1D are
per speatiiagh laterally avfay drome keores| &4: yi itds NEPRSIFEIYCIPasarvice Hisadine i@ ds3R Rhamy, of
vari ous operative positions, the "nodul ar” conponents of which have been
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 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
x 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

rectangular 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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fabriJgted and assenbled in accordance with the principles of the present
i nvent’i on; _ - 6-

Figure 2 is an expl oded perspective view of a reclining chair of the type
shown in Figure 1 with uphol stery, springs and other parts renoved from

e bl e e TS FarnS Al S ol {2l TGS wse 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

f 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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act uaE on nmechani sm Figure 3 is a partial plan view of the

reclining chair shown in Figure 2; Figure 3Ais a parti al
pl an view of the reclining chair of Figure 3 show ng an alternative
enbodi ment of support shaft 32. Figure 4 is a sectional
view, taken along line 4-4 of Figure 3, illustrating the reclining chair
in an " ggperighbdlapeesi ¢arafort, teficind right tension springd={rpti skewr) mayhbeingtallédbetween
vari ous perspective views provided to illustrate a preferred nmethod for

assenbl gy Hrénket 40Biandhg rebavard atatmnatyuehaif fremguccrspdheantb provide augmented
DETAI LED DESCRI PTI ON OF THE | NVENTI ON
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

- 16 -
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I n acgordance with the teachings of the present invention, an inproved
actudtion nechanismfor use in single and nulti-person articles of
furnijture (i.e. chairs and sofas or |oveseats) is disclosed. In addition,
the gresent invention is also directed to a nethod of assenbling the
I nprgved actuation nechani smas_a _pre-assenbl ed and "inteqrated conponent
of a {r exkegfSmif- P SUPRTL Shafh B2 while |inhibiting\ £oigion °b§“RP€§c§W33%?; Thegetore, slide
pre-gssenbl ed actuation- mechanismis uniguely suspended in a "fixed"
Ehr ed- pbreaketéntiian inser 470c BRRCTP (15rh FRISS 122 PR, SPAcHSIFIPS (8 458 SRR SemRied
frame conponents so as to provide precise nechanical alignnment and
superi ognts s¥RRATUShAR 32.gi dity while conconitantly facilitating application
of hifghly efficient fabrication and assenbly processes. )

i 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 in 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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‘ The actuation mechani smof the present invention is a

-way" nmechani sm which can be actuated to i ndependently "recline" a

seat back relative to a seat nmenber or nove a |leg rest assenbly between
"retg Lact ed” and "extended" positions. Mreover, a full range of

i b S 48 A

menb@r iope’d
assey . %2 ble=;[:or\/\a/e ggﬁértt.tanerstarYdung o¥ {haecopeeratnon & pantograph linkages 34, a brief description

I e Arero—- o

is included herein. More particularly, 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 Iin_k 152 is pivoted at 154
to an end of a connector link 156 which, in tumn, is centrally pivotéd at158to a ﬁortion 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
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
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
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.
In addition, pivot 160 at the top end of long support link 162 causes cc?nnector link 156 to

swing about pivot 158 such that front board link 152 is also moved outwardly and upwardly.
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posi tions. In the disclosed enbodi nent, the
cof furniture is shown as a conbination recliner and platform

ssenbl ed actuation nmechanism 12 and vari ous uphol stered frane

naI furniture fabricatjon_anpd assenbl ni g Si ngc
eraphfinkaseo Pt e SUHIBTL AT F g o I IRELG g te 42
y [ nstal lation is no | onger required. As such, each frane

t,,prma‘nnmawt)boards%mompve%me tRetweany ts 'Epwed pyartival irpsitisa and: its

|y to actuation nmechanism 12 so as to inprove |nd| vi dual conponent
y,‘gm}duamdqmsiﬁam system qual ity and production

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

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

/
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hereinafter referred to reclining/rocking chair 10, which includes
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Il ency. Moreover, since actuation nechanism 12 of the present invention
is relatively conpact in size, the use of |oose upholstered cushions,

is an inportant feature in marketing various styles of chair, sofa
or ljoveseat furniture, is also possible. Wth parti cuI ar

ref drence now toln hecamamqegwnht heothem coimdor | featuce sdssocitteda witha ebabinatdf

act yation mechani sm 12, shown operably suspended fromthe various pre-

uphgl st g# ?bmkahg lohafrrm locking mppératusf210eis Iprovided tiak ¢ opérable thlreleakity now
be descri be More particularly, Figure 1A depicts an exenplary

comti naﬁ;@ '&hél?cﬂ | POhd Al e 6Nal ﬁlur%ﬂyr&vteﬁﬁﬂardlys‘ttwt p@sticiEpon! fecs RN -

in 3 upr| position for perm{ting a seat occupant to enjoy
assembly 16 being selectively moved to its fully extended position. Locking apparatus 210 is

b

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 drive rod 30.

In general, focking apparatus 210 acts between front rail assembly 26 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 link 242 has

—_—

- 20 - i This Sheet Has Been R,

I Illl




- 8- !convent i onal seating. Figure 1B illustrates reclining/rocking chair

10 i h the "upright" position wth its associated |l eg rest assenbly 16
showh protracted to its "extended" position. As seen in
Figufe 1C, seat assenbly 14 includes a seat back 18 shown in a "reclined"
POST 1 0N g dabUfurb hersfPivniERTeESe Sukle | vk 364 S0~duchshanaive idk baz

posi |on%§ﬁr ré’??% te e |v \9\8‘%‘# d?wé 8on Ks is known, recl |'$nt|-mr$g§;j
novepent . of I S acconpl [ shed by the seat occupant

del i oerafoélr?/ég%lpr@l ng présé@re to seat back 18 such that

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
5 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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g mechani sm causes seat nmember 20 to nove forwardly and upwardly

ntai ning seating confort while the included angl e i ncreases

g@ct ween. Chair 10 may be easily returned to its "upright" position
ficliberate application of rearward pressure to seat assenbly 14 or,
ginply, if the seat occupant |leans forward to renove pressure from
pack 18. Finally, Figure 1D shows seat assembly 14 of chair 10 in the
Ened” posi ti onAs\ieshseqrsin Bigpestd gad Helgttrand right sorpopsaist t9pglerassemblieso
gt ended position. In accordance wth the enbodi nrent shown, and as

be demorabers oviflgéh Whigh fwekoapargively swithy deg dest; pantegtaphelinkagas r34oo0 Fipaate
B easily "rocked" with respect to stationary base assenbly 22.

E or dageeemblies 1258 ppvide meate Soysedusely iholding frame toasd cft ofi leg ceatiassemblyet 6
' pre-assenbl ed and uphol stered frame conponents provided for

;_;s y SHaremndretrgctedt prsitiomnagainst front rail assembly 26. Toggle assemblies 250 are also

operable to supply a spring force for bnasingly 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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meCPani sm 12 within reclining/rocking chair 10 will now be clearly

desgri bed. For purposes of clarity, Figure 2 shows the various
prefassenbled frame conponents with their uphol stery, padding, springs,
etcf renoved to better illustrate the interdependency of the frane
conEoneﬁts construction which can be rapidly and rigidly assenbled in a
rel hti ve seamd, iartdrmedifiveciogi30, pivoh 853 moves up fandaventéntefoftandmiagingey linsriedwean s
cangbe individually fabricated or sub-assenbled to include the requisite
bra “ket S ,thé BXib o Sspripg dsin BH4aant thehdlied esd/ ams a@n&@fpﬁvdt 1258"is vecberttgmp dension
bas

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
5 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.

k
In accordance with the principles of the present invention, a unique method for
0 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 efficient 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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-9-, Thereafter, the various pre-assenbled and uphol stered frane conponents
are assenbled for totally integrating actuati on nmechanism 12 therein

As seen in Figures 2 through 4, actuation nmechanism 12 of reclining/rocking
chair 10 is integrated into and operably suspended fromleft and right side
frame assenblies 24. In addition to side frame-assenblies 24,

1 ecl i ni ngpprophatagsitusator désemisingi el valisusk linkdgeanand reeempanants assuidied agitt 6
and 28, respectively, which when interconnected define a rigid "box- |ike"

chair fr agiBatiodsmethdnidie 1gescri bed in greater detail hereinafter, actuation
hmechanism 12 is pre-assenbled to include a drive rod 30 and front suppor t
ghaft 32, both of WahCheféfePcsPAbWald Figure 5B, the 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 prima;y 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 frgme assemblies 24.

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

- 24 -
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%ri'ent ed to be precisely located and "suspended” fromleft and right side
frame assenblies 24. Wth continued reference to Fi.gures 2
t hrough 4, actuation nechanism 12 is shown to support |leg rest assenbly 16
thereon. More specifically, leg rest assenbly 16 includes |left and right

ant ogra ' i i ' ' . |
pant ogr aphs gfgg\%i@@ﬁ@?ﬁgé(@%g&ébﬁ%@%séﬁlfesw_Aé AbledSA UpRoigeRictaRate Q8! ©

mechani sins y assoclated with drive rod 30 and front

support glbéu/r@ n%‘%i tIleg Ee(%ﬁ%{%t&t $eap 5ih%s§%§fél¥g§é§grp%set Qﬁﬁl@%ﬁ&ﬁsj WhkdeiRGharat M

| ¢ .
| eg rest ass I'd Cross- IS secured between drive rod

30 and suppor, fL 32.f oviding structural rigidity wthin actuation
mechani sﬁg .g‘yoig?seh%i hogt%rgé._ brace 38 is journally supported on drive rod

0 while the opposite end. t hereof ..i i i: '

Y xedl ysecur od (st g 8GR of B4 ke HuBh. 2 R Shord Hldotfes
; .

SHr 5a ce %fz gf rf?or#t rgi?lalsse%stﬁ)? nZJ%l Xng QheyF%Fet gﬁdr rnrr?vflaer’dly 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
“o are aligned vﬁth 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
15 primary frame components which, when assembled, define an exiremely 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
b 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
0 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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gplpo'rt ' sﬁaft 32 is fixed to an internediate portion of cr.oss- 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 rod 30 is an el ongated
square shaft having a handle portion 42 provided adjacent an upholstered
exterior portion of one of side frame assenblies 24 that can be easily
reached by a per sowithephridulan refeeince 1w do  Eigutee SEeihe douvru prd-assenilece dame
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
5 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
“ID 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

15 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

20 seat side bars 90.

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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As best seen in Figure 2, nost of the structural
e conponents such as side frane assenblles 24, front rail assenbly 26,
rear rail assenbly 28, seat frane 44, seat back frame 46 and | eg rest
me board 48 are each constructed in a manner which enables them to
port springs, padding, ‘uphol stery, etc. in order to conplete a

or at i \fgméﬁéhougrn P%@o anBgs Prs{)c?a/f{ B&?bf‘ﬁhg}?ﬂ@ni whf resbBH B/bak® agmﬁbxf BIWIcA "

D. Prefe t hese .frame conponents

ricat tqg%tereg;cer %g&;@rzd@regt wg%%eoﬁans 12b2 Y Ya8L skl E,EatTh@F{aﬂexf S48 Yorng

ur ed suitab asteners, such as

scriews, and; FW@P& BV BE-4SER b?JaCde?ﬁIrené bbbh&aldy ROR Bk BIEUR! 20, are fxedly

rei nf OI’ cerren racke corner

Aé%c@rres\{& % fn}‘oeflﬁﬁg guﬂg&%hoffsﬁo%”%ﬂé: 25 8?85.@9. a{sgembly 22 via suitable fasteners.

5 Thereafter, the opposite ends of spring wire 230 are secured to drive link 242 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.
l As is relatively apparent from examination of Figures S5A through 5H, the pre-
”o 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
15 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.
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indig' du.al I y pre-assenbled for subsequent assenbly into a nodul ar chair @
Howe is to be understood that the specific construction shown fo

each‘ framnmmumﬁl y exenplard8 rn nature. Left
and fright Iles 24 are each constructed as rigid, roughly
rectlangul a ﬂmmE s having a eggﬁgsal si de panel 50 and
horijzont al + menbers 52 , respectively, with top

menbers 54 al so functioning as chair arns. Each side frame assenbly 24

al sq includes a front post 56 which preferably has at |east a | ower
portiion substantially perpendicular to the floor. In addition, each side
frame assenbly 24 has an inclined rear post nenber 58 such that front and

ts 56 and t I nd bott h t al mb
54 dnd 52, rospect fvel v Heepdihbsegiting ety <Par SSkpne™ T TS

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

f . movement of said seat in response to said reclining movement of said seat assembly.
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nel is 50 have a first set of aligned bores 60
r med the?,almmwllmﬁm“ﬁmd to receive opposite ends of drive rod 30. In

dition, sleeve jourfald 62 are retai-né® -within bores 60 and are sized to

rmt rotation of drive rod 30. As such, aligned bores 60 define a first
t of "fixed" pivot or suspension points that are sealed directly within
de panels 2, The method of Claim 1 wherein said actuation mechanism included 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
5 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;
s 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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50. n thls na .30 has a fixed pivot arrangjerrent ahd not a
conent i onal umwemﬁt m& lm whi ch typically requi red additional |inkages.
Si dg panel s +d second 5630 of aligned bores 64 oriented to

recdi ve opposite ends of support shaft 32 therein. A igned bores 64 are
intgrrupted by a Scab bl ock. 65 secured to an exterior surface of side
pangls 50 to define "blind bores' for assisting in properly aligning (i.e.
centleri ng) support 4shafa fAathotit &f machuddrr assemighororf ian sgclining edlidity s#id trhethod

vari

ous frame conponents. As previously noted, spacer clip 40 positively

| ocat es édr@r@.r@rmssg[epsbbﬁce 38 with respect to support shaft 32 for
mai Nt ai ning the desired "side-to-side" positioning of support shaft 32. As

such
sec(
sec(

, aligned bor gso@ding’ #n aeahtish Methaiidni halingifiist gransdcond@hafts;define  a
pnd set of "fixed" pivot or suspension points. Since the first and

pnd sets of al igB@ding a pair of side frame members;

5 inserting opposite ends of said first shaft into a 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 second 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

’10 members to define a box-fike chair frame, said actuation mechanism being integrally retained

within 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;

15 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

20 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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0 and 64, respectively, are oriented in a predeterm ned arrangenent
e pane[s 50, Tt—isappatrent that all critical hole locations for
| eft gnd rlght y be dniHed in a single operation.
Ther efiore, pre ’Mﬂlmﬂ]ﬂm,ﬁﬂl ation nmechanism 12 facilitates "final"
ly of chalfr ©40%iMcesdrtve rod 30 and support shaft 32 are oriented
and retained (via cross-brace 38) for receipt within aligned bores 60 and
spectively. Side panels 50 do not beconme "left" or "right" until
the nenbers 52, %4, i mensbad8f aneimfl ioxed, wRakisl eaverieur BE of %858
installed in aligned bores 60, and T-nuts are inserted within bores 79 and
88 (d.escacbm‘.tioﬂnel ow). By thus providing side panels 50 as a universal
conpgnent, the accuracy of locating aligned bores 60 and 64 is greatly _
enharﬁcedmemamsm is a front suppen, spafhEnd e pegandcshal is @ drive redpraje edtive rod and

perspective view of Figure.2, neans
I said support shaft being ngldly maintained in a predetermined spatial arrangement to permit

! sliding insertion of the opposite ends thereof into said first and second sets of alignable bores
i

5 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.

R,

_—
This Sheet Has Been R,

LT I IHI

.rs—\ -

THIS SHEET HAS BEEN
REPLACED




for rfgi df y

' | rear rail assenblies 26 and 28,
respe¢tivel yiﬁgﬂmm "ﬂﬁ m ssenblies 24 for integrally suspendi ng
actuation e « a rigid-"pax-like" chair frame is disclosed.

More particularly, rear rail assenbly 28 includes a laterally extending

Crossy

menber
surfa+:

- 12 -

70 and Leftgand g BlorSbRstall S5lies cRpAG B bdPol bR AEN SipdoRiRy

e thereof.

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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Cross-
aligned | ocator holes 78 formed in side panels 50 fo at i ng
rear rgil assenbly 28 with respect to ¥ de frame assenblies :
Thereafft er, suitgple fast S ' Ly |NG. angl ed
brackeffs 72 and,ﬁ?n tuﬁ‘rﬁ %%?éoéjrg{rglaﬁ?gfgéﬂ ﬁjfléré‘g’%ﬁgr@g%&@st%‘the I nner

f f sid l.s 50, Preferably, J-
For med[i n s de paTSTece FiioRag e greppl:

P, R W, o 7o oo “‘ngﬂmm“ :

s are retained within bores 79

2883 fasteners therein to

and L{ght si.de frane
o)

rigidlly secure rear rail assenbly .28 between the |eft
assentflies 24. T f?%nﬁﬁf’n%ﬁaigpﬁgas‘f@fef&a‘?%é?'sa'f’a‘ﬁsﬁaﬁséem $° 8fdRrPermd
stapl gd to rear cross-nember 70 since_ cross-nmenber 70 is not generall

t eacking movement of said chairpflameayith 1espach|tg s2i! bases qasamblyi seidr rerckipng

extendli ng pl anar front cross-nenber _
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
l 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

Z first position.

12. The method of any one of claims 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

5§  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

5 movement of said chair frame when said locking means is in a second position.

1
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80 havi hg rearvvj de plates 82 fixedly secured in close
proximjiy to it ‘, ﬂg ends. As wi |l be appreciated, front
Cr oss- nenber 80 i'ncl udés enlar aperT u%s 84 which are sized to permt
| eg reqt pantograph |inkages 34 to nove therethrough during extension and
retractlion of leg.,rest assenbly 16. In additign, front cross-nenber 80 is
uphol slered pri or *to- asdfemsihpdiier esamtling techniag shais Gampasing 4he steps Gf1 at es
82 incfude bores 86 which are alignable with bores 88 forned in side
panel s{50 to perni @s$apblingraamechanieatprijgation meghanism ite)ingludesedived@dhe supprart
left apd right side franme assenblies 24. Again, in a preferred.
const rjucishath, mgansufos rigicly indergbnretting rshidnddiver e9sl @81 soppark shaft img predeteinined
t hreaded fasteners therein. Front cross nenber 80 is
consi der ghbntatiore pre pair roft pantograpbict lmkagesTrpusnally 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
15 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
20 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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"'"":cha utilized in many conventional recliner '
V\her ’nlﬁu i";'ay have a top to bottom di nension ranging from
| mat el y c iLnC /2 inches,

chair
appro
- 13 4 the front cross nenber 80 has-a36orr espondi ng di mensi on of

approjimately 8 inches at its lateral ends. This increased di nension
provi Jes a subst actnradcting anbsipie trackes ¢o Beid semtmernberrsuch 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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of the "froht ' mm“ m to side frame assenblies 24. Wen assenbl ed,
this i: creaseuml cuﬂm i " lface and box-like construction resurts ima—.
very rigidichair cframe" Ih addition, _the enlarged connect TiowbhesHbMetn Replaged;

enhances the rigidity of the chair arns thereby significant ' Y
defleqtion of the_ arnms due side-to-side pressure applied th y"mmr i
Undesijr abl e ambuni8 .of Auedlindeit|seatingounibcemptsingin i n pri or i

chairs in which the mininal connection surface between the chair arns and
the fiont nmenber od pahnef sideciamie aienibersye acts |ike a "pivot" or "point"
type connecti on. For additional structural frame rigidity and
to elininate any pakapporébhdtdfransvaiseRdxichdit] EOWNedn S48 siiPANE Membdrg;ont
and rlear rail assenblies 26 and 28 may al so be glued to side frane

assenblies 24 (in admid i rhRveRByUsertiing B8MWREH isartdiad AakaNREMbers) N

“ 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
15 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

s et

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

20 | means for permitting said seat occupant to selectively move said drive rod

between said first and second positions.
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carry

out . t“",l!“,““"ﬂﬂ!!’hﬂ‘ appl | ed between dowel pins 76 and | ocator
hol es of s 8. -G3ye-i s al so applied between side
p![ at es 2I 011: front rail assenbly 26 and side frane assenbl ies 28. Wien the
struct yra rame_conpopgents of chair | ue d
regr ][ll assenbfPes SESHSC'E‘@bgr%earifBg |ugﬁg°§ &P'gb I“{Peg? n%e Ic.i&??’?)r%%
side ffane assenblies 24 for.servicin at i rr_ech ni_s .
conven{ i sopR@t Shatk R sersl mithina Wé’eﬁ&a?f?gg ﬁ#emﬁ?e °§TF{PC'PU?A&€ 98, frgme
compongnts of chair-10 are.glued together the actuation rrechanl sm]12 stjll
hheentastrs, basich wherein epereilecandso Pl SR \Ariverigd are segleco WM sh S8 set of

cross{brace 38. The two halves 32a and 32b of support shaft 32 that are
created can then be renoved fromthe aligned

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
4 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 sathm ‘

_ to said stationary base assembly. H“‘iﬁ ﬁii iﬁiﬁ ﬁﬁiird

23 . The reciinable seating unit of Claim 22 further comprising locking means
/ operabl_e for permitting said seat occupant to releasably lock said chair frame in a rearwardly
tilted 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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bore agand the s of actuation nmechani sm 12 suspended
t her ef r ofn can ”""ﬂ ﬂ"!@mmi '] - 14 -

al so be 1 em)ved by *r errovi mai ni ng :sipr+ ng clips 40 and sliding each
Bl ves 32a and 32b laterally away frombores 64. If it is necessary .
e the drive rod 30 or any of the conponents of actuation

m 12 susperded Wedaikeqfamdiior “GebitdbROsealig DAt having a pair of pantograph

to servi'
mechani

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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renoved§from the actuati on nmechani sm by renoving spring clip 40 and spacéfz)
clips 41 and sinply sliding the drive rod laterally away fromchair 10

t hrough” one of aligned bores 60. Wen the service work on chair 10 is

conpl eted,” actuation nechanism 12 is r ead$4nbl ed by threading drive rod 30
t hrough one of aligned bores 60 and the various actuation mechani sm

conponents that are to bRODUAERGECLINNG ICHARUANDI METHOD rod 30 is

joumal |y situated and aligned in both aligned bores 60. Spring clip 40 and
spacer clips 41 are then reinserted. In simlar fashion, one end of each
of (the sane or new) halves 32a and 32b of support shaft 32 is threaded

t hrough the various act uatlorhggm @Em@%!ﬁ@at are to be suspended
therefromuntil the end is poSitironed ITn one o € aligned bores 64. A
cylindrical coupli gGndGdar retihAg crilin Snd Widthbd forl A&RnibilA a8 €
support shaft 32 hal ves. al'i/\hen' tﬁ ‘ﬁee e\r‘fzé ‘? or gcﬁ aff! ns@lfoséé‘ The
modular reclining chair includes a simplified actuation mechanism which significantly reduces
system complexity and weight while providing improved comfort to the seat occupant. The
f constru'c"tion is such that the pre-assembled actuation mechanism is integrally suspended from

and interdependent with box-like modular frame components. In this manner, the frame

components can be upholistered prior 1o final assembly with the actuation mechanism.
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N s :
shaft ¥2 are aligned the cylindrical coupling 101 is then slid |ateral
over bdth ends to retain the hal ves of support shaft 32 in proper
alignnent As shown in Figure 3A, cylindrical coupling 101 is positione
with respect to the free ends of halves 32a and 32b so that it abuts

agai nst the right hand edge of cross-bgzﬁe 38. Spring clip 40 that is
attached to support shaft 32 at cross- es 38 can still be reinserted to
prevent rotation of support- shaft 32 once the coupling 101 is i'n place.

As best seen in E-guse : s;SK)frane 44 is | ocated between and

supported for n side frame assenblies 24. Mre

specifically, s:L koi d apgul ar structure having | eft
'F%' IJr355uugﬁ to opposite ends of front
€Y cg‘vel y. In view of the conpact

and right side BRrYq
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- actuation nmechani sm 12, seat frame 44 is non-contoured—{ie-
“flat")Jwhich also permts use of | oose cushions, if desir edy;3(atnd Bt Replaced
44 i s syupported for novenent relative to side frame assenblie | I8
means o’-‘j‘ a seat swi ng nmechanism 96 for causing seat frame 44 t'dﬂlﬁﬂg !U“Ill I‘
substa@tially horizontally and slightly up or down, depending o ‘

seat friane 44 noves forwardly (during2/eclining" novenent) or rearwardly
(on retiurn to the "upright” position).

128

FIG 2
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Seat" swlf mechani sm 96 incl udes left and ri ght hand rear sw ng |inkages
100 and l¥eft and right hand front slide brackets 102. Rear swi ng |inkages

100 extend vertically well above the | evel of seat frame 44 al ong rear
posts 58 of side frame assenblies 24. Each SW ng | i nkage 100
I ncl udes an el ongated sw I nk 104 a support bracket 106 and a seat
br acket 108. An upper en o eac svm ng link 104 is p| vogabl connect ed
just bel ow chai r(gar m 543'@ F bradket d:;OG VRY" & nqt urﬁ Sed | xedl
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pontfon,!hat

surface of a seat side bar
end of seat frane 44. As such

| oadi ng on the

from seat brackets 108 and pivots 112 into rear

| oadi ng which is transferred by way of |vots 110 AREnSHRRHLn
into side franme assenblies 24 of chai Rear

el ongated to provide increased Ieverage for bal anc Im,au“" ﬂ
Thus, the rear of seat frame 44 noves nmuch |ike a

and bel ow upper pivots 110. Accordingly,

uphol stered prior to final
provi de

I's securely fixed (such as by wood scréMs) to an underside
90 in relatively close proximty to the back
rear of seat frame 44 passes

~tensi-on

ﬁ&hets 106

t|on
ul.um on

seat 20 can be pre-

assenbl ed and

assenbly. Wile not considered necessary to
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A : :
- 16 - ,¥superior balanced confort, left and right tension springs (not
shown) rfay be installed between seat bracket 108 and a rearward
stationary chair frame conponent to provide augnented resi stance to
reclining novenent of seat assenbly 14 for heavier seat occupants.
As nentioned, seat sw ng nmechani sm 96\/\&[}2& i ncl.udes a pair of (i.e. left
and right) front slide brackets 102 ' are operable to guide and limt
fore and aft movement of segjg4rane 44 and, in turn, seat 20. Mre
particularly, front supp@® shaft 32 exjgnds through

- 32 Ny s

This Sheet Has Been Replaced
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| ost “not fon slots 116 formed in left and right slide brackets 102 which
have horizontal flanges 118 securely fixed (such as by wood screws) to. an
undersi de surface of seat side bars 90 in relatively close proximty to
the front end of seat frame 44. In addition, slide brackets 102 al so
I ncl ude el ongated vertical flanges 119 W €h are adapted to be retained
agai nst the inner side surface of seat_side bars 90. As
will be appreciated, the angB arity and I of ghpts 116 define the

, ative to chair body 21

the "upright” and "reg#fned"

provi ded for generatiI {
novenent of seat franke~4
a nylon insert

ag upon
In particul ar,

-This Sheet Has Been Replaced.
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120 is fgxedly retained within lost-notion slots 116. Conpression springs
122 are provided which concentrically surround opposite ends of support
shaft 32 for biasing a disk-like washer 124 into frictional engagenent
with an inner surface of nylon insert 120 adjacent slot 116. Nylon insert
120 is operable with conpression springs 122y controlling friction
resistance to novenent of the front end of seat assenbly 20 with respect
to support shaft 32 while concomtantly acting to effectively danpen

noi se. Left and right spacer clips 40 are provided for preloading springs
122 and for positively locating and retaining pantographic | eg rest

- This Sheet Has Been Replaced

(T

I T R T O ]



122 and spacer cli'ps: 40 are pre-assenbled onto

Seat back 18 is constructed to include seat back frame 46 that is in the
form of arigidrelatively rectangul ar aisemly. Seat back frane é6 '
includes right and | eft hand side nenbers 126 and upper and IOV\é‘-- JUL 1996
cross-pieces 128 and 130, \SSBELR REBINIMS d!—FAIFRnRN‘ﬁ’MéﬁQbD back frame 46

.can be renovably nounted on an upper portion of rear swng |inks 104 by

17 : 1inkages. 34, onxsupport shaf t 32.while inhiQitdng rqtatlon, ofgsuppes '
shaft “32. Thereforg, =Slide brackets 102; insert 6 bﬂﬁeg b4GSpFi 5(5 "
r M SN R 300 ' ,

BACKGROUND OF THE INVENTION
~ The present invention relates generally to reclining chairs and, more particularly,
to a method for assémbling an improved reclining chair from pre-assembled modular
components.

Traditionally, reclining chairs are equipped with an sactuation 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
rﬁovement of a seat assembly as well as aﬁuaﬁon of an extensible leg rest assembly. Due
10 its relalive complexity, it is common praclice in thé furniture industry to assemble the various
~mechanical linkages of the acluation mechanism into a:\ stand alone mechanism frame
assembly. A prefabricated U-shaped chair frame is frequently boltéd around the mechanism
frame with the open porfion of the “U" corresponding to the front of the chair. In addition, the
_ seal assembly is supporied from the macharism frame assembly for reclining movement with
~ respect to the chair frame. Accordingly, such reclining chairs having a mechanism frame within
a wood chair frame are commonly referred to as having a “frame within a frame” constructioh.
As such, most furniture manutacturers do not upholster the exterior surfaces of the
prefébricated chair frame until after the mechanism frame assembly has been installed.
Unfortunately, the upholstering operalion is very inefficient and expensive in that the frequently
heavy and cumbersome prefabricated chair frame must be manually manipulated in an
extremely lébor-intensive manner.

In traditional reclining chair construqtion 1échnique, 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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means of slide brackets 132 secured at suitable |ocations on side menbers
126. A preferred construction of slide brackets 132 for this type of
nmounting is shown and described in U S. Patent Application Serial No.
07/621,239 filed Novenber 30, 1990, assigned to the commpn assignee of the
present invention, the disclosure of which is expressly incorporated by
reference herein. In general, slide brackets 132 are channel -shaped to
provi de an interior track t hat slidably receives rear swing |inks 104
therein. When slide brackets 132 are nounted on rear swing |links 104, seat
back 18 is, in effect, an extension of re# ~swing |inks 104 above pi vot

e i e L

rear swing xrl\ erclilérs tolp(r)ﬁveﬁln 911erf2;e%cgr\}vnhat1;1et panr{ggreagﬁ hnkage that proizrudes from the front of the
chair during extension and retraction 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 lateral deﬂéction When side-to-side
pressure'is applied to the chair arms.

While many conventional feclining chairs operate satisfactorily, furniture
manulfacturers are Jcontinually striving to develop improved frames and actuation mechanisms
for reducing systeni complexity and increasing structural soundness and smoothness of
operation as well s 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 pnncxples of the present invention, an improved method
for assembling an article of fumniture is disclosed which is designed to overcome the
disadvantages traditionally associated with fabricating, assembling and upholstering reclining-
type chairs. Therefore, a primary objéct of the present invention is to provide a reclining chair
which can be simply, eﬁ'sciehtly, and rigidly assembled so as tol significantly reduce its overall
complexity, weight, and cost while proﬁding improved operation and comfort to the seat

occupant.




Lég rest assenbly 16 is shown to include frame board 48 having an outer
surface that is padded and uphol stered so that finished reclining/rocking
chair 10 will be as seen in Figures 1A through 1D. Frame board 48 is
supported and noved by identical left and right hand pantograph |inkages
34. Pant ograph |inkages 34 are substantially identical in function and
structure to that shown in Figure 3 of UL _Patent 3,096,121, assigned to
the common Assignee of the present invention, with the exception that

pant ograph i nkage% ig’ gn %:rigxﬁonal object of the present invention fo provide a three-way reclining

chair which is adapled to permit selective and independent 'recliniﬁg’ movement of a seat back
| relative 1o @ seal 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 shifling the weight of the seat oco;upam is utiiized as the primary means for
moving the seat assembly between an “upright” posifion and a “reclined" position.

1t is another object of the present invention to reduce the input force exerted by
the sez! occupant for smoolhef operation of the actuation mechanism. As a related object,
the cqmplexhy of improved actuation mechanism has been significantly simpilified to incorporate
mechanical linkage and drive components. optimally designed for substami.ally reducing
{frictional losses so as to promote easier and smoother actuation. Moreover, the various
qperaﬁve linkages are designed to permit “pre-assembly” of the actuation mechanism without
utilization of a convenﬁ'onal mechanism ;lrame assembly.

it is still another object of the present invention o provide a simplified recliner
chair frame which is structurally rigid, easy to assemble, and reduces lateral or *side-io-side"
defiection of the chafr 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 resull in increased production efficiency and cost savings
while coneomitantly'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 '

- 1rom the pre-upholstered frame components which. when assembled, are rigidly interconnected

1o define a “box-like* chair frame or body from which the 'pre-assembled actuation mechanism
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- 18 - operably suspended about the second set of "fixed" suspension

poi nts defined by support shaft 32~ For a better understanding of the
operation of pantograph |inkages 34, a brief description is included
herein. More particularly, frame board 48 has an angl ed bracket 140 secured
to its bottomface 144 for each pantograph |inkage 34, whereby franme board
48 is pivotably connected at a rear pivot 146 and a front pivot 148 to one
end of board links 150 and 152, respectively, of pantographs 34. The
opposite end of front board link 152 is pivoted at 154 to an end of a
connector link 156 which, in turn, is centgally pivoted at 158 to a portion
‘of rear board link 150. The other end of connector link 156 is pivoted at

160 to a topggél,q hP% %eh@é?ﬂ I Hﬂ?%&nﬁérnﬁelﬁgnvexfﬁapwﬁitm%{?& of sLﬁBtSrﬁlt?go %

link 150 i'8" 164 to one end

acluation mechanism within 2 separate and distinct mechanism frame assembly is no longer '
required. The pre-assembled actuation mechanism includes a drivé 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 with respect to
each of the separate pre-uphoilstered frame components is possible. Mdr_eover. unique front
and rear cross-rail assemblies interconnect the left and right side frame assemblies to define

2 ‘unitizec" end extremely rigid box-like chair frame or body for inhibiting side-{o-side flexion
of the actuation mechanism suspendéd therein as well as of the side frame assemblies
themselves. In addition 1o the structural and functional advantages associated with the
modular recﬁﬁing chair of the present invention, 2 unique method of assembling the pre-
assembiad actuation mechanism as an integrated component within the pre-upholstered frame
components is disciosed.

The leg rest assembly may be operated by the seat occupant rotating an
actuator lever thraug'h a limited angle which, in turn, rotates the drive rod for selectively
extending or_retracting a pair of leg rest panlograph linkages. The‘ pantograph lfinkages are
uniquely suspended for synchronous actuation between the drive rod and the ﬁont support
shaft and protrude through elongated apertures provided in the front cross-rail assembly. In
addition, an over-centered toggle mechanism is provided to assist in exteﬁding and retracting
the leg rest assembly and in retaining the leg rest assembly in its “extended" and “stowed"
positions,

Furthermore, the present invention relates to an improved combination reclining

&nd platform rocking chair which can be used as a conventional rocker or as a reclining chair.
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curved link 166 which is pivoted at a central pivot 168 to a central
.portion of long support [Iink 176. The other end of curved link 166 is
pi votably connected at pivot 170 to front support shaft 32. As noted, |eft
and right spring clips 40 are provided to nmaintain the desired spacing
between left and right pantograph nechani sns 34 on support shaft 32.
Anot her point of support is pivot 176 at the curved bottomend of |ong

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 1link 178 is driven by angul ar

novenent of drive rod 30. Thus, selective ¥Fotation of drive rod 30 turns
drive link 178 which act's through pivot 176 to nove |ong support |ink 162.
Such-  noygeeshbinstionupdining/rockikg thair saennstructed vad balangediBeh that Hafmaj radking
"fixed" pivot 170 by virtue _
movement between the chair body and the stationary base assembly is permitted without
causing the seat assembly to reciine, but which can be quickly and éasily 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 "tilted" positions to arrest the
rocking action upon initial extension of the leg rest assembly to its extended position.
independent of such action, slight backward pressu}e applied to the seat back is operable to
initiate reclining movement of the seat assembly. Accordingly, an infinile number of reclined
positions may be achieved upon the seat occupant shifting his or her body weight agairist the
seal 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 operative positions, the “modular* components of which have been

fabricated and assembled in accordance with the principles of the present invention;
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of pivot connection 168 that curved link 166 has with |ong support |ink
162. The action of link 166 sw nging about fixed pivot 170 acts to nove
rear board link 150 outwardly and upwardly. 1In addition, pivot 160 at the
top end of |long support link 162 causes connector |link 156 to sw ng about
pi vot 158 such that front board link 152 is al so noved outwardly and

upwar dl y. : - 19 - This
extensi bl e action takes place sinultaneously with both the Ieft hand and
ri ght hand -6 -

Figure 2 is an exploded perspeclive view of a reclining chair of the type shown
in .Figufe 1 with uphol#tery. springs and other parts removed from the pre-assembled
components for illustrating their integrated and interdependent association with an improved
acluation mechanism;

Figure 3 is a partial plan view of -the reclining chair shown in Figure 2; |

Figure 3A is a panfal 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 line 4-4 of Figure 3, illustrating the
reclining ch.air in an “upright" position; and

Figures SA through 5H are various perspective views provided to illustrate a

preferred method for assembling the reclir;ing chair apparatus of Figures 1 and 2.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the teachings of the present invention, an 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 reclining-type chair or the fike. As will be described, the pre-assembled actuation-
mechanism is uniquely suspended iq a “ﬁ;ed" three-pivot-point arrangement from integral pre-
uphoistered box-fike 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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pant ograph |inkages 34 when there is sufficient angular rotation of drive
rod 30 via handle 42. In this manner, frane board 40 is noveabl e bet ween
its "stowed" vertical position and its "extend" protracted position.

As best seen in Figure 3, drive link 178 is generally U shaped having
parallel short and long | egs 182 and 184, respectively, joined by a base
portion 186 which overlies drive rod 30. Both |legs 182 and 184 have square
al i gned hol es through which square drive _rod 30 extends. When |eg rest
assenbly 16 is protracted to its fully “éiﬁénded" position, a cold

def orned stop tab 186 on long |l eg 184 contacts g, st P shoqgger 188 forned
on the lower end of TheoRfgualiopsaedhanismolthe PigReAt 1"5#3°f‘é§ a1 BUSEGHAY | TeRbanigm
are alnmost in relatively collinear alignment. Due to en %%gnent of stop

tab 186 anwhishdnsifoafteripd 18dndepgndently “teeting| < 89p! Rack relaliveto a seat member or

move a leg rest assembly between “retracted” and ‘extended;' pqsitions.. 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, hereinafier referred to reclining/rocking chair 10, which includes
a pre-assembled actuation mechanism 12 and various 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 moaular assembly to actuation mechanism 12 so as to
improve individual component quality as well as overall system quality and production
efficiency.” Moreover, since actuation mechanism 12 of the present invention is reiatively
compact in size, the use of loose upholstered cushions, which 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, shown operably suspended from the various pre-
upholstered box-like frame components of recliner/rocker chair 10, will inow be described.
More particularly, Figure 1A depicts an exemplary combination reclining/rocking chair 10 having

its seat assembly 14 shown in a fully “upright" position for permitting a seat occupant to enjoy
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pant oér'aph | i nkages 34 is i nhi bi ted such t hat I'eg rest frame 48 is held in
an el evated and generally horizontal position. To provide

means for permitting the chair frame 21 to rock relative to base

assenbl y

22, cont-oured rocker blocks 200 are provided which are secured to inner
side faces of side panels 50. Rocker blocks 200 are positioned to engage

an upper

surface of base assenbly 22 in a "rockable" relation therewth.

Rocker bl ocks 200 and left and right side rails 202 of base assenbly 22
are interconnected by a double coil spring "rocked" device, generally

shown at

204. Preferably, rocker spring™dBvice 204 is simlar to that

51250 R i e i S T 20

i ncorporated by reference her

with its associated leg rest ases.ierrz]wblyA‘lss ggcalvwlln greotraagtgcrietg ihglt'eegénc{eg'cggsrﬁiosnl?r 'ng

As seen in Figure 1C, seat assembly 14 includes a seat back 18 shown in a
‘reclined” pésition relative to a seat member 20 while leg rest assembly 16 is positioned in its
retracted or “stowed" position. As is known, rec{ining 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 seat member 20 to move forwardly and upwardly for
maintaining seating comfort while the inciuded angle increases therebetween.. Chair 10 may
be easily returned 1o its “upright™ position upon deliberate application of rearward pressure 1o
seat assembly 14 or, more simply, if the sea? 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 protracted 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 o stationary base assembly 22. |

In at_:_cordance' 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 components with their upholstery,
paddihg, springs, etc. removed to better illustrate the interdependency of the frame components
construction which can be rapidly an& rigfdly asse_rnbled 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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device 204 is operable to permt bal anced rocki ng novenment of chair body 21
wth respect to. fixed base assenbly 22 w thout causing seat assenbly 14 to
recline inadvertently. )

- 20 - I n accordance with another confort feature associ ated
wi th conbination reclining/rocking chair 10, a | ocking apparatus 210 is
provided that is operable to releasably hold chair body 21 in any one of a
plurality of rearwardly "tilted" positiong upon | eg rest

Thereafter, the various pre-assembled and uphoistered ﬁame components are assembled for
totally integrating actuation mechaﬁism 12 therein.
As seen in Figures 2 through 4, actuation mechanism 12 of reclining/rocking-
;:hair 10 is integrated into and operably suspended from left and right side frame assemblies
24. In addition to side frame assémblies 24, reélining/rocking chair 10 also includes front and
rear rail assemblies 26 and 28, respectively, which when interconnected define a rigid "box-
like* chair frame. As will be described in greater detail hereinafter, actuation mechanism 12 is
* pre-assembled fo include a drive rod 30 and front suppori shaft 32, both of which are spatially
oriented to be precisely located and *suspended" from left and right side frame assemblies 24.
With continued reference.to Figures 2 through 4, actuation mechanism 12 is
showﬁ to support Iég rest assembly 16 thereon. More specifically, leg rest --assembly 16
includes left and right pantograph Iinkage 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 secured between 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
EA .
30 while the opposite end thereof is copﬁgured as a bracket 38 which is fixedly secured (such
as by a suitable threaded fastener) to an inner surface of froht 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 shatt 32 upon rotation of drive rod 30. In the preferred construction,
drive rod 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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é§senbfy 16 being selectively noved to its fully extended position. Locking
apparatus 210 is also operable to inhibit subsequent rocking novenent of
chair body 21 in a forward direction follow ng novenent to a desired
rearwardly "tilted" position. Preferably, |ocking apparatus 210 is a _
ratchet type | ocking nmechanismthat is actuated upon angul ar novenent of
drive rod 30. In general, |ocking apparatus 210 acts between front rai
assenbly 26 of chair body 21 and forwardl®ross-rail 212 of base assenbl y
22 for providing a nunber of sequential |ockable rearwardly "tilted"

positions. One exanfs Beiisean ¥LFiguisic Mast Rl 1§ SiuciHERh Irae CempPrRANtLRHEN2S sideown
and disclosed in the afore-noted U S. Patent No. 3,096, 121. As incorporated
into reclgapienayserokiies 4. fnay fail Bysembly @8t AH ol BBl & spalcrame At ferbbackl 4
Is secured to an inner surface of front cross-nmenber 80 and is fornmed to
define a papHeads dry led restFameicmrd U8 repachaconstructed 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 through 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, staples, nails and screws, and
which may be reinforced at critical joints by metal reinforcement plates or brackets andjor
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 framé assemblies 24 are each constructed as rigid, roughly
rectangular frame components having a univérsa! side panel S0 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 includes 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 member 58 such that frdnt and rear posts-, 56 and 58, respectively, and
top and bottom 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 borés 60 formed therein that
are sized to receive opposﬁe ends of drive rod 30. In édd‘rtion, sleeve journals €2 are retained

_ within bores 60 and are sized to permit rotation of drive rod 30. As such, aligned bores 80

define a first set of “fixed” pivot or suspension points that are seated directly within side panels
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I"at chi ng bar or paw 218 having an upper chi sel -shaped end 220 i s supported
frombase assenbly 22 and is operable to |ockingly engage sector teeth 216
for preventing forward rocking novenment of chair body 21 foll ow ng
rearward "tilting" novenent thereof. As best seen in Figure 4, l|atching
bar 218 has a hinged bottom.end constructed froma cylindrical portion 222
which is secured by a pivot 224 to a nounting bracket® 226 that is securely
attached to cross-rail 212 of base assenbly 22. A
rectangul ar spring wire 230 has its f orwat @ web 232 secured in a stuck-out
| oop 234 fornmed in |atching bar 218. The opposite ends of spring wire 230
are overl %&peld thia ndaninet,adrived roch 3arhasp erfixed epieott aretigegrenthandigt a convertidhiic al
bushing 240 which is itself retained in apertures formed in opposite sides
of a dri veyhiidgk ypévhichutyblealyrrecuired radditiohalrlinkages. has
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 ihterrupted by a scab block

65 secured 1o 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 aésembly 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” positioning

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 80 and 64, réspectively, 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 oriented 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 accuracy of iocating™

aligned bores 60 and 64 is greatly enhanced.

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

-@ssemblies 24 for integrally suspending actuation mechanism 12 within a rigid "box-like* chair

frame is disciosed. More particularly, rear rail assembly 28 includes a laterally extending cross-
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- 21 - square apertures therein which receive square drive rod 30 such that
drive link 242 is fixed for rotation with drive rod 30.

Wth leg rest assenbly 16 fully extended, rotation of actuation handle 42
ina forward direction (i.e. to retract |leg rest assenbly 16) causes

correspondi ng rotation of drive [link 242 which, in turn, causes spring
wre 230 to be noved rearwardly for pivoting | atching-bar
- 12 -

member 70 and left and right angled braqkets 72 secured to the inner face surface thereof.
One or more locator pins or dowel pins 76 providéd on the opposite ends of cross-member
70 are adapted to be inserted into corresponding sets of aligned locator holes 78 formed in
side p.anels 50 for properly locating rear rail assembly 28 with respect to side frame assemblies
- 24. 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 reéeiving 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 stapied to rear cross-member 70 since
cross-member 70 is not generally upholstered.-
_ Front rail assembly 26 includes a laterally extending planar front cross-membé
80 having rearwardly extending side plates 82 fixedly secured in close proximity to its opposite
lateral 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. In addition, front cross-member 80-is
upholstered prior to assembly between side frame assemblies 24. Side plates 82 inc!udé bores
86 which are alignable with bores 88 formed in side panels 50 to permit front rafl 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
therein. .
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 dimension ranging from approximately 3/4 inch to 1 1/2 inches,
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218 in a direction toward drive rod 30. As such, chisel-shaped end 220 is
w thdrawn fromone of teeth 216 in sector bracket 214. Upon rel ease of

| ocki ng mechani sm 210, chair body 21 is capable of unrestricted rocking
action in a well known manner. Likew se, when actuation handle 42 is
selectively rotated in a rearward direction for causing |l eg rest assenbly
16 to nove to its elevated position, rotation of drive rod 30 causes

si mul taneous rotation of drive link 242. .Jhis action causes wre el enent
230 to nove forwardly for forcibly pivoting |atching bar 218 and thereby

d ing i hi sel - d i nt . . i1k £,

?ﬁéf‘ﬂcgéﬂ{sh?ogﬁei%a %e?*li%i’ B '%%47' %%ife*&td"‘aﬂgz&h‘@“s'?f %f‘?&f‘@%‘g%%'i Ed"?@%ﬁtﬁs_t :
i 21 __chisel -, 2 18 will, -

Coauent | aisiepal ehge T Dptbasttmens 8 FRides & SHesataty Sedisy s s for bofihestion

been

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 rigid chair frame. In additibn,
the enlarged connection surface enhances the rigidity of the chair arms thereby significantly
reducing any deflection of the arms due sideto-side pressure applied thereagainst.
Undesirable amounts of such deflection are common in prior knpwn recliner chairs in whio:':h
the minimal connection suriace beMeen 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
squezaking between frame_components. front and rear rail assemblies 26 and 28 rﬁay also be
glued to side frame assemblies 24 (in addition to the use of convenlional 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
{ogether 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 tbgether
the actuation mechanism 12 still is capable of being disassembled for serviciné. To
accomplish such disassembly support shaft 32 is cut ai 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
haives 32a and 32b of support shaft 32 that are created can then be removed from the aligned

bores 64 and the various components of actuation mechanism 12 suspended therefrom can
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reached. In, this manner, the rocking conponents of chair 10 are effectively
"l ocked-out" for preventing chair body 21 fromreturning to its forward
"non-tilted" position due to engagenent of chisel-shaped end 220 of

| at ching bar 218 with one of sector teeth 216. Thereafter, when it is
desired to lower the chair body to its horizontal position froma tilted
position, handle 42 is forwardly rotatedjjo. withdraw chisel-shaped end 220
of latching bar 218 from sector teeth 216 for permtting chair body 21 to

assune it %&9 Vel r2ABY %p@ﬁgwng?%%ll\\g a‘?rgﬁglgﬁﬁ'fgr &?ﬁlk |t4b_aﬁa%§éjiﬁg eattfdf the Bbives 32a

assenbly to nove t tion. I's to be understood that

any sul }]gg'ﬁg 325 Mk RO GG _ss?e@ &F k738 nkYesttRSb deHARhE Urivti$6u 86 P afy'8l T

the components of actuation mechanism 12 suspe'nded 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 rod laterally away from chair 10 through one of aligned bores 60.
when the service 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
éligned in both aligned bores 60. Spring clip 40 and spacer clips 41 are then reinserted. 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
therglrom until the end is positioned.in one of the ;Iigned 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 siid laterally over both ends to retain
the halves of s'uppor;.shaﬂ 32 in proper alignment. As shown in Figure 3A, cylindrical coupling
101 is positioned with respect to the free ends of halves 32a and 32b so that it abuts against
the right hand edge of cross-bracé 38. Spring clip 40 that is attached to support shait 32 at
cross-bores 38 can still be réinserted to prevent rotation of support shaft 32 oncg the coupling
101 is 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
fectanguiar structure having left and right side bars SO which are rigidly secured to opposite

ends of front and rear cross pieces 82 and 94, respectively. In view of the compact nature of
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- 22 - - As best seen in Figures 3 and 4, left and right

spring-assist toggle assenblies 250 are provided which work coactively

with leg rest pantograph |inkages 34. Toggle assenblies 250 provi de neans

- for securely holding frame board 48 of leg rest assenbly 16 in a fully

retracted position against front rail assenbly 26. Toggle assenblies 250

are also operable to supply a spring foerese for biasingly urging |eg rest

assenbly 16 toward one of its extended and retracted positions. Mre

par ti cul ar byyatico grfichanisrs d @bséat frahBGtdcis mbnicootaured f.e. etigivich elsepethits uéd bf a

square hole which is nounted by neans of the square hol e on square

- 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 horizontally and slightly up or down, depending on whether seat frame 44 moves
forwardly (during ‘reclining” movement) or rearwardly (on return to the “upright* position).
Seat swing mechanism $6 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
level 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 suppoﬁ bracket 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 108 which, in turn, is ﬁxediy secured to its corresponding side panel 50. As
suéh, pivot points 110 between swing links 104 and support brackets 108 define a third set
of “fixed" pivot or suspension points that are seated directly in side panels 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 S0 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 finks 104
&s tension loading which is transferred by way of pivots 110 and support brackets 1'06 into
side frame assemblies 24 of chair 10. Rear swing links 104 are elongated to provide increased
leverage for balanced reclining action. Thus, the rear of seat frame 44 moves much like a

controlled 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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drive rod 30 for. rotatlon t herew t h. Toggl e |lever 252 is p| votal ly .
connected.-at -pivot 253 to front' leg 254 of . a G shaped toggle link 256 t hat
curves around, above and to the rear of drive rod 30 where its rear |eg _
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 spring pin 264
which is secured 10 a rearward portion of rocker blocks 200. Wile not
shown, tension adjustnment means may be-opéi-onally provided for adjusting
the tension in spring 262. For exanple, the tension in spring 262 can be
adj ust abl ysupeiar Salaacedsomfort; tefiaag r i’gﬁ%'O'ééemﬁr(ﬂOfcﬁhOW) may bpinstafied between
for a heavier seat occupant. Each C-shaped toggle |link 256 of toggle -
assenbl i esseabbrapket % and, 8| nparvapd stationa mrvféam%@omomntnea;mwdﬁ augregriedr
clip 41 for maintaining the desired spacing of toggle Iinks 256 from
rocker bl oesistaneeOtogadinngcieverdentiaf seatoassemplyot4ifer heaviet\seatio¢aupamté.er ence

As mentioned, seat swing mechanism 96 also includes a pair of (j.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 90 in
relatively close proximity to the front end of seat frame 44. In 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 “recfined” 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 opposite ends ‘of support shaft 32 for biasing a disk-like washer
124 into frictional engagement with an inner surface of nylon insert 120 adjacent siot 1186.
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 and right spacer clips 40 are provided

" for preloading springs 122 and for positively locating and retaining pantographic leg rest
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: L
theremnth As shomn in Figure 3, spacer -clips 41 also positively Iocate Ieg
rest drive links 178 in their desired position alohg drive rod 30.
Operation of toggle assenblies 250 will now be described in greater detail
The location 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 assenbly

16, the spring force acts to biasingly hold or "retain" |eg rest assenbly
16.- As leg rest 16 is initially extended upon slight rotation of actuator
| ever -17 -

" finkages 34 on support shaft 32 while inhibiting rotation of support shaft 32. Therefore, slide
prackets 102, inserts 120, washers 124, springs 122 and spacer clips 40 are pre-assembied.
onto support shaft 32. . |

Seat back 18 is constructed to include seat back frame 46 that is in the form
of a rigid relalively 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
pack frame 46 m 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 braékets .132 for this type of mounting is shown and descrites in U.S.
Patent Application Serfal No. 07/621,239 filed November 30, 1890, 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
rea-r swing links 104, seat back 18 is, in effect, an éxtension of rear- swing finks 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 m_ov;ament 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 so that finished rec!ininglrécking chair 10 will be as
seen in Figures 1A through 1D. Frame boafd 48 is supported and moved by identical left and
fight hand pantograph linkages 34. Pantograph linkages 34 are substantially identical in
function' 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 linkages 34 are
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of an imag
axis. Once
in driving

rear leg 258 of link 256 is pulled towar

spring 262

and, in turn, drive rod 30, pivot 253 noves up and over center
inary line between the axis of spring pin 264 and the drive rod
pi vot 253 is over-center, tension |oading on spring 262 assists
ly rotating drive rod 30 for elevating leg rest assenbly 16 as
9 spring pin 264. In addition,
assists the seat occupant in %FVoting handl e 42 through the

required actuation angle. In simlar fashion, toggle assenbly 250 is

adapted to
returning
of handl e

é&éﬂ& SR pbiteddtioutitheltieashd Setliod Mired WusSgnsionp ot défined &% Suppori shajt
P g rest assenbly 16 to its stowed position upon reverse rotation
92, For a better understanding of the operation of pantograph linkages 34, a brief description
is in;:luded herein. More particularly, frame board 48 has an angled bracket 140 secured to
ils bottom face 144 for each pantograph linkage 34, whereby frame board 48 is pivotably
connected at a rear pivot 146 and a front pivol 148 1o one end of board links 150 and 152,
respectively, of pantographs 34. The opposite end of front board link 152 is pivoted at 154
to an end of a connector link 156 which, in tum, is centrally pivoted"at 158 to é.porticn 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 15.0.is pivciec at 164 10 one end of 2
curved fink 166 which is pivotéd at a central pivot 168 to a central portion of long support
link 176. The other. end of curved link 166 is pivotably c_:onnected at pivot 170 to front support
shaft 32. As noted, left and right spring clips 40 are providec; to maintain the Idesired spacing
between left and right pantograph mechanisms 34 on support shaft 32.

Another point of support is pivot 176 at the curved bottom end of leng support
fink 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 thrbugh pivdt 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
of pivot connection 168 that curved link 166 has with long support link 162. The action of link
166 swinging about fixed pivot 170 acts.to move rear board link 150 outwardly and upwardly.
in additfon. pivot 160 at the top end of long support fink 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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42. ' In accordance with the principles of the present

I nvention, a unique nethod for assenbling the various "nodular"
pre-assenbl ed frame conponents and actuation nechanism 12 into
reclining/rocking chair 10 will now be described in greater detail. In
addition, the inproved nethod of the present invention permts sequential
assenbly of the pre-assenbled and/or uphol stered conponents in a sinple
and efficient manner for significantly‘rE%Ubing overall system conplexity,

wei ght, Zhig extensibihiactiorptakestplang simplianesusiyuwith bpthathe lefll handi and yight hand

Wth particular reference now to Figure 5A, pre-assenbled actuation

mechani spantagrapk ligkagen 3¢ ethenrieere imsufficient aapuler retativerof drive jad30 da bandle 42300

i ncludes a pair of spaced and angularly extending stantions 302 having

first anth thiscwannereframef bedrd ifcid maneshlesbetwaen ity "sowed" vertical position and its
"extend” protracted position.

As best seen in Figure 3, drive link 178 is generally U-shaped having parallel
short and long legs 182 and 184, respectively, joined by a base portion 186 which overlies
drive rod 30. Both legs 182 and 184 have square aligned holes through which square drive
rod 30 extends.. When leg rest assembly 16 is protractéd to its fully "extended” position, a cold
deformed stop tab 186 on long leg 184 contacts a stop shoulder 188 formed on the lower end
of long support link 162 when long |ég 184 and link 162 are almost in relatively collinear
alignment. 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
Qenerally horizontal 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 faces
of side panels 50. Rocker blocks 200 a@ positioned to engage an upper surface of base
.assembly 22 in a "rockable” relation therewith. Rocker blocks 200 and left 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 discfosed 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 feference herein. As will be appreciated, rocker spring

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

- fixed base assembly 22 without causing seat assembiy 14 to recline inadvertently.
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respect i vel y. As can be seen, the first set of aligned notches 304 is
provided for retaining- support shaft 32 therein while the second set of
al i gned notches 306 is provided for retaining drive rod 30 therein. As
previ ously noted, the various conponents associated with slide brackets
102, pant ograph |inkages 34, drive |link 242, cross-brace 38, and toggle
assenblies 250 are all operably coupled.t,0, or suspended from actuation
mechani sm 12 prior to interconnection with the various frane conponents.
Al'ternatively, |igin3@corminds withc@notheatomiort feature associated with combination
;eciininglrockirig 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 “tited” positions upon ieg rest |
essembly 16 being selectively moved to its fully extended position. Locking apparatus 210 is
also operable to inhibit Subsequent rocking movement of chair body 21 in a forward direction
jollowing movement 10 a desired rearwardly “tilted” position. Preferably, locking apparatus 210
is a ratchet type locking mechanism that is actuated upon angular movement of drive rod 30.
In general, locking apparatus 210 acts between front rail assembly 26 of chair body 21 and
jorviarg cross-izil 212 of base assambly 22 for providing @ number of sequential lockable
rearwardly ilted” positions. One example of a suitable locking mechanism is thoroughly
shown and disclosed in the afore-noted U.S. Patent No. 3,096,121. As incorporated into
reclininglrockihg chair 10, a contoured sector or rache! bracket 214 is secured to an inner
surface of front cross-member 80 and is formed to define 2 plurality of teeth 216 thereon. A
latching bar or pawl 218 having an upper chisel-shaped end 220 is supporied from base
assembly 22 and is operable to lockingly engage sector teeth 216 for preventing forward
rocking movement of chair body 21 following rearward “iiting” 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 o a mounting bracket 226 that is securely attached to
cross-rail 212 of base assembly 22.
A rectanguiar 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 retained in an aperture exiending 'through a cylindrical bushing 240 which is itself retained

in apertures formed in opposite sides of a drive link 242. Furthermore, drive link 242 has
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- 24 - appropriate situs for assenbling the various Ilnkages and
conponents associated with actuation mechani sm 12. Wth
reference now to Figure 5B, the assenbly step for orienting and

i nterconnecting side frame assenblies 24 with actuation nechanism 12 is
clearly showm. As wll be appreciated, side franme assenblies 24 have been
pre-assenbled to include rocker blocks 200, spring pi'rns 264, and rocker
spring devices 204. Wiile not shown, it r<?4 6 be. understood that the

requi site paoate agerlres ithegeindekion ad¢deive sqube diver npdBOdsuchethbl ddvehimke242l is dixed
been installed on side frane assenblies 24 prior to assenbly with

actuati on npRabetios witd drivédsod 30.

With leg rest assembly 16 fully extended, rotation of actuation handle 42 in a
forward direction (i.e. to retract leg rest assembly 16) causes comresponding rotation of drive
link 242 which, in turn, causes spring wire 230 to be moved rearwardly for pivoting fatching 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 seleclively rotaled in a reanvaird direction for causing leg rest assembly 16 to
move 1o its elevated position, rotation of drive rod 30 causes simultaneous rotation of drive link
242, This action causes wire element 230 to move forwardly for forcibly pivoting latching bar
218 and thereby advancing its chisel-shaped end 220 into locked engagement with one of
teeth 216 on sector bracket 214,

lf it is desired to "iilt" chair 'body 21 rearwardly, chisel-shaped end 220 of latch
bar 218 will sequentially raichel over teeth-216 until the desired degree of tilt has been
reached. In this manner, the rocking components of chair 10 are effectively “locked-out* for
preventing chair body 21 from retuhing 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 tilted position, handle 42
is forwardly rotated to withdraw chisel-shaped end 220 of fatching 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. It is 1o be understood that any suitable

locking device can be readily substituted for use with chair 10 of the present invention.
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seen, drive rod 30 and support shaft 32 are of sufficient [ength such that
side frane assenblies 24 can be retained thereon. Mire specifically, the
uphol stered 'side frane assenblies 24 are positioned on actuation nmechani sm
12 such that the opposite ends of drive rod 30 extend through the first

set of aligned bores 60 fornmed in side panels 50 (i.e. the first set of
"fixed" pivot points). Simlarly, the 02§osite ends of support shaft 32
are seated with the second set of alighed bores 64 fornmed in side panels

50 (i.e. the second gef orf | urePiaVad ROkflahY right spring-assist toggleSast&@BlidsN
Figure 5C, the four prlerrsgrgf/er{otrﬁéﬁ Ls"'sr‘zgnbif}‘ed frame cc?rrpo'r:\engts inclgade Ief{

d right side f I Tl 1 bH i ]
and 28« aEhat PORT AR R Rl e o By or cecaor e

o B0 bl Bt 5O il S HERD a8 it 8
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 assemblieé 250 each include a
mgglé lever 252 with a square hole which is mounted by means of the square hole on square
drive rod 30 for rotalion therewith. Togole lever 252 is pivotally corinected at pivot 253 1o front
leg 254 of a C-shapéd 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 1o a sprit;g pin 264 which is secured
10 a rearward portion of rocker blocks 200. While not shown, tensi_on 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 iighter weight occupant or it can be increased for
a heavier seat occupant. 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 finks 256 from rocker blocks 200 and rocker devices 204 in order 1o 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
location 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 186, the spring force ads to biasingly hold or “retain™’

leg rest assembly 16. As leg rest 16 is initially extended upon slight rotation of actuator lever
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panel s 50 for properly aligning and locating.rear rail assenmbly 28 with
respect to the left and right side frane assenblies 24. Thereafter,

t hreaded fasteners are threadably driven through bores in angled bracket
72 and into T-nuts retained within bores 79 forned of side panels 50 for
securing rear rail assenbly 28 between the left and right side frane
assenblies 24. Conplete tightening of the threaded fasteners is typically
deferred until front rail assenbly 26
- 25 -

- 23 -
42 and, in turn, drive rod 30, pivet 253 moves up and over center of an imaginary line between
the axis of spring pin 264 and the drive rod axis. Once pivot 253 is overcenter, tension _
loading 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 io 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 a§cordance 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 nov;f be described in greater detail. In addition, the
improved method of the present invention permits sequential assembly of the pre-assembled

. and/or uphblstered components in a simple and efficient manner for signiﬁcantlyl reducix_':g
overall system complexity, weight, and cost while promoting superior quality and reliability..

With particular reference now to Figure SA, pre-assernbled actuation mechanism
12 is shown retained on a suitable holder or *jig" 300. Jig 300 includes a pair of spaced and
anguiarly 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 therefn while the second set of aligned notches 306 is provided for retaining
drive rod 30 therein. As previously noted, the various components associated with slide
Srackets 102, pantograph linkages 34, drive link 242, cross-brace 38, and toggle assemSKies
250 are 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




has al so been secured to side frame assenbl i es 24. As noted, an uphol stered
"tailgate" (not shown) may be secured to rear rail assenbly 28 in those
applications wherein rear rail assenbly 28 is not uphol stered.
Fol l owi ng i nterconnection of rear rail assenbly 28, glue is applied to side
plates 82 of front rail assenbly 26 and they are slid inwardly between
|l eft and right side frame assenblies 24 in such a nmanner to permt
portions of pantograph |inkages 34 to @dofect through apertures 84 forned
in front cross-nenmber 80. As shown in Figure 5C, rachet bracket 214 has
been pr eaproplifté situs Jon assemblingr thec wardgusf fifRaes r Yk CRERPRGNG (BSspeiatad dwith. on,
front cross-nenber 80 has been uphol stered prior to assenbly. Sores 85 |
fornmed i actestibe mpéchasism812. are aligned with bores 88 forned in side panels
50 such that threaded fasteners are thereafter
With reference now to Figure SB, the 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 sprihg devices 204. While not shown, it is to be
understood that the requisite padding, lining, decorative uphoistery and the like have also béen
installed on side frame assemblies 24 prior to assembly with actuation mechanism 12, As
seen, drive rod 30 and support shatft 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 “fixec”
pivot points). Similarly, the opposite ends of support shaft 32 are seated with the second set
of aligned bores 64 formed in side panels SO (i.é. the second set of "fixed” pivot points).
As.seen in Figure 5C, the four primary pre-assembled frame components include
left and right side frame assemblies 24 and front and rear rail assemblies 26 and 28,
respectively. In accordance 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
Tight side frame assemblies 24. Thereafter, threaded fasteners are threadably driven through
bores in angled bracket 72 and into T-nuts retained within bores 79 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 untif front rail assembly 26
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dfiveﬁithrough bores 86 and 88 for rigidly securing front rail assenbly 26
to side frame assenblies 24.  Thereafter, cross-brace bracket 39 is
securely attached to front cross-nmenber 80 to provide additional

structural

rigidity. Figure 5D illustrates the integrated

and i nterdependent rel ationship of the four primary franme conponents
whi ch, when assenbl ed, define an ext remelré rigid "box-like" upholstered

chair body 21 within which actuation nec

nism 12 i s suspended. As noted,

~this "integrated" construction permits the elimnation of the separate
mechani sm!Ts RS kees spewred te sidedramiecassemplies 34 48 aotedr ar Uprivtered Gtafigate” (not

actuation

mechani snms in prior known reclining chairs. As seen, jig 300.i

desi gned tshopay may hensecused dagedn wmilcassempiyn@Atin thesehapplicatianscwhereiot tedr irail

extrenely

efficient manner. Follow ng assenbly of chair body 21, frane
assembly 28 is not uphoistered.

Following interconnection of rear rail assembly 28, giue 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 SC, rachet bracket
214 has been pre-assemblgd to a rear surface of front cross-memt;er 80. in addition, front
cress-mambdsr 80 has been upholstared prior to assemdly. Sores 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 éssembly 26 to side frame

assemblies 24. Thereafter, cross-brace bracket 39 is securely attached to front cross-member

80 to provide additional structural rigidity.

ngure SD iﬂﬁstrates the integrated and interdependent relationship of the four
primary frame components which, when. assembled, define an extremely rigid “box-like”
uphoistered chair body 21 within which actuation mechanism 12 is suspended. As noted, this
"integrated” constrm.:tion 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 manner. 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 understood that frame 'board 48 has been pre-assembled as an upholistered unit prior to

being assembled as part of chair body'21.

S
an




board 48 is fixedly secured to angled brackets 140 of pantograph |inkages
34. Again, it is to be understood that frame board 48 has been
pre-assenbl ed as an uphol stered unit prior to being assenbled as part of
chair body 21. _ . - 26 -
Wth particular reference nowto Figure SE, the four pre-assenbled frane

- 26 -

With particular reference now to Figufe SE, the four pre-assembled frame

components defining chair body 21 ére shown supported from ﬁé 300 with actuation”
mechanism 12 integrally suspénded therefrom. In accordance with the next operation,
'upholstered seat 20 (which includes seat frame 44 with its appropriate upholstery padding and
springs) is interconnected to chair body 21. More particularly, noiches 310 formed in the front
underside edges of seat frame side bars 90 are provided for aligning seat fra:;ne 44 with
respect to support shaft 32. Next, rear swing linkages 100, which have been ;Sre-assembled
6nio upholstered seat 20, are fixedly secured to side panels 50 via support brackets 105.
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 operabie to define the third
set of “fixed" pivot points about which s.eat assembly 14 is reclinaﬁle. Alternatively, support
brackeis 106 of rear swing linkages 100 can be initially mounted directly to side panels 50
such that angled brackets 108 can be thereafier 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 séat framne 44 positioned such that support shaft 32 is
located in notches 310, slide brackets 102 are pulle.d inwardly against the biasing force of
springs 122 until vertically -extending flanges 119 abutlingly 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 sfide brackets 102 to an underside surface of

" seat side bars 90.

With particular reference now to Figure SF, base assembly 22 is shown pre-
assembled to include various components of locking apparatus 210 such as laich bar 218 and

mounting bracket 226 secured to front cross-rail 212 of base assembly 22. Chair body 21 is
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conmponents defining chair body 21 are shown supported fromjig 300 with
actuation nechanism 12 integrally suspended therefrom In accordance.with
t he next operation, upholstered seat 20 (which includes seat frane 44 with
its appropriate upholstery padding and springs) is interconnected to chair
body 21. More particularly, notches 310 fornmed in the front wunderside
edges of seat frane side bars 90 are pr %\y ded for aligning seat frane 44
with respect to support shaft 32. Nexi,‘rear swi ng |inkages 100, which
have been pre-assenbled onto uphol stered seat 20, are fixedly secured to
si de panetasndyed rom jigLinoant id plackeinsprafé. alig@ner vétbppspect torbask esseniip 22 66ch
fixedly secured to side panels 50 (via suitable fasteners), pivot points
110 bet weeat soskergbibtitsk800l @4t andicelrain202 bi badecdsserbBif 22r cThepeattehreckep sgtfd Ne
the third set of "fixed" pivot points about which seat assenbly 14 is
recl i nabl geviddstZmanstowre pre-assempldito 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 242 for completing
the operative assembly of -Iocking 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
links 104 and slide brackets 130.

As is relatively apparent from examination of Figures SA through SH, 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 advantageous in that virtually all of the components can be pre-assembled "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.
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brackets 106 of rear swi ng |linkages 100 can be initially nounted directly

to side panels 50 such that angled brackets 108 can be thereafter secured
to uphol stered seat 20. In this nmanner, seat 20 can be "flipped over" to

permt seat brackets 108 to be securely .fastened to side bars 90 of seat

frame 44. Wth seat frame 44 positioned such that support shaft 32 is

| ocat ed i n notches 310, stide brackets 2802 are pulled inwardly against the

bi asi ng for,mmm,ﬂnﬂmﬂm 2 until vertically extending flanges 119
abuttingly surface oé% frame side bars 90.

Thereaf ter, ‘sui‘t abl ef a8t ehers (such d screws) are driven through
hol es in horlzontal flanges 118 to securely fix slide brackets 102 to an,

undersi de surface of seat side bars 90. Wth particul ar
reference now to Figure 5F, base assenbly 22 is shown pre-

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-like chair frame within which said actuation mechanism-is operably su_pponed:

providing a s_gat assembl}havi.ng a seat, a seat back, and swing link means
for pivotally intérconnecting 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 meané"operable to permit reclining movement
of said seat assembly with respect to said chair frame between an uf:right position and a
reclined position in response to pressure applied by a seat occupant to said seat back; and

connecting said seat to said actuaﬁon mechanism for guiding the longitudinal

. movement of said seat in response to said reclining movement of said seat assembly.

n,,s\
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assenbled to |nclude vari ous conponents of | ocking apparatus 210 such as
| at ch bar d nounting bracket 226 secured to from—Ttross—rart+—242-of
base asseni)z—ll_%mdy\zl i's " This Sheet Has Been Replaced -
- 27 - re}m)ggﬂ@ wﬂlfﬁ)ﬂ nd is placed in proper al.i spe_ct
to base asse rocker bl ocks 200 rest ojwmnﬁu 2 of
base assenbly 22. he'eaft er, rocker spring devices 20

pre-assenbl ed to extend downwardly from r*JcKer bl ocks 20, are fixedl y

2. The method of Claim 1 wherein said actuation mechanism includeé first
and second shaﬁs;' 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 shatt 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 meihod of Claim 2 wherein said steps of connécting 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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secure to the inner-face surfaces of side rails 2 '2
via suij tzﬁ Thereafter, the opposite encﬁls wre.230

are setu ﬂl’g 242 for corrpl eting the oper e‘Bf .

| ocki ng aIIy, Fi gures,5G and 5H |IIu nner in
whi ch :uphol s erLed "sea ck 18 can be detachably secur VI a
swing |inks 104 and slide brackets 130. As S reI atlvel y

apparent from exam nation of Figures 5A through 5H, the pre- assenbled

oper alions o produde. ~RnBtNH gh Rt Rtemey. 6 B e Ehlth Ry k'

assenbly disclosed herein is advant ageous in that virtually all of the.
corrponent’?P"El%t’ﬁ"'tget pstePsAenbl ed "of f-Tine" for quick and ef ficient nodul ar

i nterconnection in a highly repeatabl nd .pr
! provu!ilgg a}; actuation mec ar?ism a\ngglﬁs § ang second shafts;

providing a pair of side frame members;

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

inserting opposite ends of said second shatft into a second set of élignable bores
formed in said side frame members for suspending said second shaft therebetween;

connecting front and i'ear cross frame members between said side frame
members to define a box-like c;lair frame, said actuation mechanism being integrally retained
within said chair frame; -

providing a seat back, a seat merhber, 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 ba_ck;

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

connecting said seat member ib guide means for permitﬁng fore and aft
longitudinal movement of said seat member with réspect 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 séid 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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The foregoing di scussion. di scl oses and descri bes an exenplary enbodi ment of
t he preﬁﬂ%ﬁ;ski I'led in the art will readily recogni ze from
such disc t he acconpanyi ng draw ngs—a

éé‘;g‘?t’?ném&wﬂlﬂlﬂﬂlﬂfﬂﬂ;ﬁﬁsSZ‘BSJZ‘¥'?L'e°.”ﬁveﬁ?’."ﬁﬁ’ﬁﬁ“’,‘*ﬁi°’i"ﬁ,l

fol | owi.ng cl ai ns

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 rigidly maintaine'd 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 alignable bores While said support shatt'is iqhibited from rotation

within said first set of alignable bores in response to rotation of said drive rod.
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CI a| d for assenbling a recl I ni ng Chamlsgl@mg]&enl{tﬁiidng

provi d 0 chanism (12): ctuation
nechani }Jﬂl’jﬂ en a pair of side frane ne B““jum)ﬂml
mterconnéctltngn |I nmenbers (26,28). with menber s
(24) to define a box- i ke chair frare within which said actuatidn
nmecha- nism (12) is operably supported; providing a seat
assenbly (14) having a seat B?é120 ,. a_seat back %1 and, swi ng |ink peans
(100) for pivotdly ithednethethelGlainy>vrher comprishg i‘EB?f%Pﬁ!abys‘éQﬂ@“ﬁeat
(20); connecting said swng |ink neans (100) to sai d side
frame nenBeleg festspssemblys frope aif rigprd Augport shaflt ants Saigpdrve( nog) of tsaidepetbatisan,
said swing link means (100) operable to permt reclining novenment of

sai d seat mesbanidm for (mavemant betwesrpa cetractedspasitioplandran 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 a 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 further includes
an over-center linkage coupled to s'aid drive rod, spring means coactive with said 'ove.r-center
linkage for biasingly retaining said leg rest assemblyin 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.

2, The method of Claim 8 further comprising the step of assembling said
pantograph linkage '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.




tween an upright p05|t|on and a reclined p05|t|orrTln
pres ﬁ MM‘,EI’? seat ‘occupant to said seat back (18)
con (20) to. said actuation mechani sm (12) f

t he Iongltudl nal *move: ment of said_sggt_(20) in response to said
reclining nmovenent of said seat assenbliy (14); wherein said
actuati on nechani smQ(.12) The inmethadlesClaim Stiurthed comprsing theasteps ¢f30, 32) and
wherein said step of suspending said actuation nmechanism (12)
conpri ses: | previdihg lacstatioparyi iase asskembily; &wdi d first shaft (32) wthin
a first set of alignable bores (64) fornmed in said side frane nenbers (24)
for supporting said intercoshectingfstidt figid ehait dreme;tosaiti base assemblyssr &3 ftpermit
opposite ends of said second shaft (30) within a second set of alignable
bores (60) rodkingnmdventens aif sakd ditaif frame withraspsact(t24gaid dass wspambly, salmgodkfhbd
second shaft therebetween.

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

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

12. The method of any one of claims 5 to 11, further
comprising the step of upholstering said
left and right side frame ;nembers and said .cross frame members ";Srior 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
“locking means between said bas;e aésembly and said chair frame for permitting said seai
occupant to releasably lock said chair frame in a rearwardly tilted position when said locking
means is in a first position, said locking meaﬁs also being operable to permit said rocking

movement of said chair frame when said locking means is in a second position.
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- '2'9 - 2. The nethod of Claim1l, wherein said steps of con-
necting said swing link nmeans and said seat com

connect nk neans (100) to a ' ThlsShéehHL(keg,,q{ ced )

al i gnaby mjﬂﬂﬂglﬂgﬂEHwn said side frane

provi di ng 02) for guiding and ﬂe fore
respect

and aft novenent of said seat with - 34 -
shaft (32) in response to reclining nmovenent. of sal d seat
assenbly; and connecting a franme portion of said seat

to 15 . A method for assembling a reclining chair comprising the steps of:

assembling a mechanical actuation mechanism to include a drive rod, a suppor:t

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 havihg
slot means through which opposite ends of said support shaft extend;

providing a cair 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 aligned
bores for seating said support shaft betv«(een said side frame members;

interconnecting cross frame mer;bers 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 seat occupant to said seat back;

connecting said swing link means to said side frame members for suspending

said seat assembly therefrom;




sai d gw de _— 3. The nethod of cl ai Thl&'ISheétHlistBtafR laced
conpris l Hl [B' |“‘ of : aid
SW ng I _ *L0 a _ third set of al

fornmed in said side frane Iejbers (24);
connecting said seat (20) to guide nmeans (102) for permtting

fore and aft |ongit ughRakind QX8 slide b¥ackets to sajd 5kl n%b%?bgcﬁﬁg%ig@ot%éalﬂs

respect to said chair sal d gui de neans

-oper abl y g53@rwith said support shaﬁ'tgtg?ﬁi!e"!ﬁdhmﬁﬁi d I&‘ldlt%ﬁilnﬁhﬁfﬁen(e?@éf §85 sgfl d&?ﬁh&g

the limts sal ore and nmovenent sal d seat
and eclining movement oﬂ?&é%@ﬁbés\éeﬁs uring said seat back (18) to
said swi ngr II|nI§J nmeans (100)l such t hat Elsal d seat back (18) and

seat. (20) are ”Dvabhﬁ:uﬁf?ﬁd"’ﬁ%%%@stuﬁrb& ember to said paiy oﬁ?ﬁ%ﬁbﬁé&ﬁqﬁkggﬁ for

reclined position The nethod of cl al rern

first shafdovement thereof betwled saftf refiadtdd j%ﬁ& WHenB8d %Qﬁgﬁy SHy' s a front

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

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

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 Iinkageéi 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 assembly so as to permit
rocking movement of said chair body with respect o said base assembly, and wherein said
rocking movement is independent.of said reclining rpovement 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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shaft dz) and sard second shaft (30) is a drive rod (30),

said d I support shaft (30, 32) being rigidly
mai nt a”mﬂl |||F dgmltulrm ned spati al ' arrangement to permt
sliding®inSerti 6f the oppo- site ends theree%%aL
first and second sets of alignable bores3§60, 64) forned I-Iil e frame -
menbers (24), and wherei n said drive rod (30) is sel ectlve b cch
respect to said SeClOJ'd se of alignable bores-

'support shaft (32) Afec""ablesseiaﬁ‘l*ﬁ it BRMPHSAE T ot at i on

set of align- abl e bores (64) in response to rot atlon of sai d

drive r @dP3ir3ef) side frame members;

a support shaft t.ransversely extending between said side framé rhembers;

a drive rod transversely extending between said side frame members;

a leg rest assembly suspended from said support shaft and operatively coupled
to said drive rod, said drive rod being moveable between a first position wherein said leg rest
assembly is re!easably retained in a retracted position and a second position wherein said leg
rest assembly is permitted to mové.towarg an extended position;

a seat assembly having a seat, a detachable seat back, and'swing link means
for pivotally interconnecting said seat and seat back to said side frame membérs. said swing
link 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 to said
seat back; |

guide means operable for guiding and limiting longitudinal movement of said seat
with respect to 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 dl.'ive rod is in
said first position and for biasingly driving said leg rest assembly toward said extended positior:
when said drive rod is in said second position; and

| means for permitting said seat occupant to selectively move said drive rod

between said first and second positions.
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30 - . The net hod of Cla|m4 further conprising tm,gsﬁt

shaf ?b'< Hlﬁ"ﬁﬂﬁf ] ﬂlﬁ B 7oa (56)°™" & ka0 Bet var

for novenent " b&tween a retracted position and an e
tion in response to selective rotation Ofygsaid drive rod (30) sal d
novenment of said |l eg rest assenbl y bei ng ‘i ndependent from sal d

redi ni ng novenent _of said ~ seat a

Claimb5s
wherein said | eg Pdst adBefgclinable sﬁ?‘&?g(‘{%bd q‘,ﬁ'm%e§’-£§'ef”eﬁp‘?°é§? ‘?saﬂélsﬁrbn%ard
48 d t k 34 h | bei
g Qar? el M ot .t afranle By Bleg tr rad iy Eane e

to said drlverod%é such t hat sel Ctl\l rotatlgn of said drive rod
(30) movemembers, aad whersin PaRasite eadE of S AVEIPd 6% #ERRC iy a second set of

. alignable bores formed in said side frame members.

2L, The reciinable seating unt of Claim 20 wherein said swing link means
includes a pair of rear swing linkages secured to 2 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 ccmpns:.ng

a stationary base assembly;

rocker blocks secured to said side frame members and a_dapted to engage said
base assembly; and |

a rocker spring device coupled between each of said rocker biocks and said
base assembly for permitting independent rocking movement of said chair frame with respect

. 1o said stationary base assembly.

23 .  The reclinable seating unit of Claim 22 further comprising locking means
operable for permitting said seat occupant to releasably lock said chair frame in a rearwardly
tilted 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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retracted and evtendeel—positions 7. The nmethod of Claim 6 V\/ne e sai d

act uat | R ' (12) further includes an ove age
coupl etli‘] wmﬁ aa od (30), spring neans coac

over - cenl or biasingly ret n| ing s Iy (16)
in said retracted position when sai d |ve ro (30) I's rotated a
first position and for biasingly drrvrng sai d Ieg* : rest ‘assenbl y (16)
toward sai d extended posrtron sai d drive ro rqQtated t
second posi - 2 dhBoxrike feamefo5 at‘?ﬁ""%@? FPFNE M &5&?3' ogeéﬂtograpﬁ
pant to seIectrver rotate said drive rod betwe nsad first | n
and seconlinksges (SUBRRTIng @ legh destemAmBeT fOrCMOVEMSN b?tﬂ’F?'?teﬁxte(?gﬁ%rq@ipﬁ%mFJﬁg
step of assenbling said pantograph |inkage (34) and said

over.- cent pesiansk agiEPiNGai d drive rod (30) and said support shaft (32)

of said actuation mechanism (12) prior to installation thereof between
said side frane a pair of side frame members having forward and rearward end portions,

ced

a rear cross-rail member interconnected between said rearward end portions of

said side frame members,

a front croes-ratl member interconnected between said forward end portions of
said side frame members, said front cross-rail member having 2 pair of elongated apertures
through which said pair of pantograph linkages protrude to travel during movement of said

leg rest member between said extended and retracted po.sitions.
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menbers (24). ' -31- 9. The met hod of

Gaim7, further conprising the steps of : t ateplaced
stationary base assenbl ed (22) and interc
rigid chair frame to said stationary base assenbly (2 ”m

permt rock- I ng novenent of said chair frame with respect t
said stationary base assenbly (22), sar @ rocki ng novenent bei ng
i ndependent of said reclining

MODULAR RECLINING CHAIR AND METHOD

ABSTRACT OF THE DISCL.OSURE

A modular reclining chair and method for assembling it are disclosed. The
modular reclining chair includes a simplified actuation mechanism which significantly reduces
system complexity and weight while providing improved comfort to the seat occupant. The
construction is such that the pre-assembled actuation mechanism is integrally suspended from
and interdependent with box-like modular frame components. In this manner, the frame

components can be upholstered prior to final assembly with the actuation mechanism.

Figure 1A.
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novenent of said seat assenbly. (14) 10. The method Caim9, further
conprising the step of I nt erconnecting | ocki ng neans between said sta-
tionary base assenbly (22) and said chair frame for rel easably | ocki ng
said chair franme in a rearwardly tilted position when said drive rod
(30) is in said sec- ond positionlsaid | ocki ng means being operable to
permt Ssaid rocking novenent when said'drive rod ‘(30) is in said first
position. 11. The nmethod of any o of clainms 4 to 10, further

conpri sing the sxep™0 phoi\st eri said left and right side frane
menbers (24) aryd i ' menbers (26,28) prior to

i nt erconnectio chaﬁ‘ﬁig 12. The net hod of any.one
of clainms 4 to W “hsi g teps of: provi di ng
21

24
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and | ~interconnecting said rigid chair frane to said stationary

base assenbly (22) so as to permt rock- I ng novenent of said chair
frame with respect to said stationary base assenbly (22) said rocking
novenent bei ng i ndependent of said reclining novenent of said seat
assenbly (14) 13. The nethod of Caim12, further conprising the step

of interconnecting | ocking neans bet wedn sai d st a- ‘tionary base assenbly
(22) and said chair franme for oermtting said seat _occupant to

rel easably | ock said chair frame in a rearwardly, osi tion when

sai d | ocking means is in a first pagsition, saidjl - nmeans al so

bei ng operabl e t?:?éénzé sai d rockin




[

h

14. The nmethod of claim1,

further
conprising the steps of :
assenbl i ng a nmechani cal actuation necha- '
nismto include a drive rod (30) corresponding to
sai d second shaft, a support shaft (32)3zcorrespond-
ing to said first shaf® __neans for rigidly interconnect-
ing said drive rod (30% r@ort shaft (32),in ag Q@ o
pr edet er ni ned@or i en g' gajr of pant@ar ™ oY AN @ N
| i nkages (34)‘1'] our nfM +; p'?o"\ Ed ontsai dysuppor t [ ) 1 T )
shaft (32) and, dri~wilaghy ) 0 \ 7~ E
for novenent e pcs +-er—nd—an -alNER W .
ext ended p8st | e n—cf|v§ rot ation SERIIR 0
: - fi 4
of said dr|ve o BAD a pair o br acketls O ) O
(102) havin pt (A TS ough whi ch osfit e fv |.:_--']
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seat menber (20) such that said slot neans (116)
coact with said support shaft (32) to guide and limt
t he | ongitudi nal novenent of said seat (20) during
reclining novenent of said seat assenbly (14);
nmounting a leg rest frame nmenber (48) #Ho

said pair of pantographic |inkages (34) for novenent
. thereof between said retracted and extended posi -

tions; and coupl i ng manual | y- oper abl e
means to said . drive rod (30) for permtting
sai d seat occupant to selectively rotate
said drive rod (30) for driving said O (0 q—
pant ographi ¢ |inkages (34) betvveemsal d retra®t a@
ext ended positions. o o1& Th@ T18d of Oaim 14,
further including the step Q—GJN =g %a fNconnecting an
over-center spring-assisted |ink- \"—3 \ \—\' -—_-] /N © age
nmechani sm between said drive rod (3 e I R W W R
said chair body for bia |ngly Ulggi S - Y {
graphic linkages (34) b n sanellr gtr dl \ : g
ext ended positions upon I on pf s ¢ E{(' EN o
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(30).
conpri si ng
stationary base
i nt erconnecting
stationary base
sai d chair body
stationary base

i ndependent of said
sai d seat assenbly

16. The met hod of .Claim 14 or 15, further
the steps of: providing a
assenbly; and
said rigid chair frame to said
assenbly (22) so as toggpermt rock- I ng novenent of
W th respect to said _ .
assenbl 33 Zm%nd wherein said rocking novenent is
eCI

i ng /1_12 nmovenent of
RS - 33 -




17. The method of claim 14, 15 or 16, further conprising

the step of interconnecting a | ocking nechanism .

bet ween said stationary base assenbly (22) and sai d
chair body for permtting said seat occupant to

rel easably |l ock said chair body in a nuléitude of rear-

wardly tilted positions. 18. A reclinable seating unit

conpri si ng: a pair of side franme nenbers (24)
having a 48 first and a nd ét of alignable bores
(60, 64) - . _Let+ted therein:

a support shaft (32) suspesd®d set -of
al i gnabl e bores (64) g i ng
bet ween sai d side fraf a drive

rod (30) suspended fré
bores (60) and t % |y
side frane nenbeﬁ:g Z%ﬁ
(16) suspended fromsaid 65

operatively coupled to said
drive rod bei ng novabl e betwe

4

p&t of alignable
-17NQ eftmeen said
es? assenbl y

t (32) and

689), said

REPLACEMENT SHEET

12 JUL 1996




a first position wherein said |leg rest assenbly (16)

is releasably retained in a retracted*b05§t$gnjanﬁ;af'%?

second position whereingsaid | eg:.rést jgssenbly: {16) - .

is permtted to nove toward an extended position;

a seat assenbly (14) having a seat (20), a

det achabl e seat back (18), and swing link ans

(100) for pivotally interconnecting said séeat back and

sai d seat, said swing |ink neans (100) being con-

nected to said side franme nmenbers (24) for sus-

pendi ng said seat assenbly (14) therebetween to

permt reclining novenment of said sgat assenbly

bet ween an upright position and a feclined REEL/ >0

In response to pressure applied FEC U pat |

to said seat back (18); u 5% means oper abl e

for guiding and limting I t udi nal novenent of

said seat (20) with respect 4@i d support shaft

(32) in response to reclini novenent of said seat

assenbly (14); dge nmeans (34) operatively
10

coupling said Lnbly (16) to said drive
rod (30) for bias-

REPLACEMENT SHEET
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|ngly retaining said Ieg rest assenbly (16) in said retracted

wp03|t| rod |s in sald first

MY 70 0 e ey g s,

sai d secohd ‘posi tfon? ahd means (42) for

. perrmtting said seat occupant - 28 - to selectively nove
said drive rod (30) Qgiiwpen said _ first and second
- 34- 19. The

positions.

reclinabl e seating |t of %p m 18, wherein said swing |ink
means (-100) i ncl udes ‘a aﬂ"i"—‘t fPééﬁsg'WPH@g a reclining chair cammgiss secur ed to a

third set of alignable mres
providing an actuation mechanism (12);

suspending said actuation mechanism (12)
between a pair of side frame members (24);
interconnecting cross rail members (26,28)
with said side frame members (24) to define a box-
~ like chair frame within which said actuation mecha-
nism (12) is operably supported:
providing a seat assembly (14) having a seat
(20), a seat back (18), and swing link means (100)
for pivotally interconnecting said seat back (18) and
said seat (20);
connecting said swing fink means (100) to
said side frame members (24) for suspending said
seat assemboly (14) therebetween, said swing link
means (100) operable tg permit reclining movement
of said seat assembly (14) 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 (18); and -
‘connecting said seat (20) to said actuation
mechanism (12) for guiding the longitudinal move-
- ment of said seat (20) in response to said reclining
movement of said seat assembly (14);
wherein said actuation mechanism (12)
_ includes first and second shafts (30.32) and wherein
S said step of suspending said actuation mechanism

E ) (12) comprises:

' inserting opposite ends of said first shaft (32)

within a first set of alignable bores (64) formed in

said side frame members (24) for supporting said

3 first shaft therebetween; and -

- inserting opposite ends of said second shaft
(30) within a second set of alignable bores (60) .
formed in said side frame members (24) for support-
ing said second shatt therebetween. A

nspmcwem SHEET
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forne me nmenbers (24), and ' wherein said Ieg'
~Fest ﬁ" udes .a franme board (48) and pant ogr aph
l'i nka pant ograph |inkage nmeans journally

suspended on sai d support shaft (32) and drivingly coupled to
sai d drive rod (30) for ?g_sald | eg rest franme board
(48) between retracted and extended OSI lons in ~ response to

sel ective rotation of 2saiThhednethed efClad) 1, wherein saidystepsiot comel | nabl e
seating unit of C ai m 18nettidd sald/swirey link means and saii"B&46E6w-

a stationary base assenbbys £22) - rocker blocks secured to
said side frane menbe r%ﬁgm g tedto en age sai d

stati on- y base “Q868 'Qﬂ means ( a rocker
spring device (204) couptmwwmebgnabl oresformes!aorsacﬁsude.fmm@cker bl ocks
(200) and said base = members (@#yenbly (22) for permtting independent

r ocki ng moverent  gfoaging §iak médRR 0% W GGERRFind © Sai d

stationary base assenbl ylnfnztl g the fore and aft movement of said seat with
respect to said first shaft (32) in response to reclining
movement of said seat assembly; and
~ connecting a frame portion of said seat to
said guide means (102)

3. The method of claim 1, further comprising the steps
of: ' _
connecting said swing link means (100) to a
third set of alignable bores formed in said side frame
members (24);
connecting said seat (20) to guide means
(102) for permitting fore and aft longitudinal move-
ment of said seat (20) with respect to said chair
frame, said guide means (102) being operably asso-
ciated with said first shaft (32) for defining the limits
of said fore and aft movement of said seat (20); and
detachably securing said seat back (18) to
said swing link means (100) such that said seatback
" (18) and seat (20) are movable between an upnght
position and a reclined position.

4. The method of claim 1 or 3, wherein said first shaft
(32) of said actuation mechanism is a front support
‘shaft (32) and said second shaft (30) is a drive rod
(30), said drive rod and said support shaft (30,32)
being rigidly maintained in a predetermined spatial -
arrangement to permit sliding insertion of the oppo-
site ends thereof into said first and second sets of

ﬁW's“m . alignable bores {60,64) formed in said side frame

; members (24), and wherein said drive rod (30) is
9 § MAY 1097 | |  selectively rotatable with respect to said second set

of alignable bores (60) while said support shaft (32)
|s lnhlblted from rotation within said first set of align-
able bores (64) in response to rotation of said drive
rod (30).




21. .The reclinable seating unit of Caim20, further com

- pri sing_l ocki ng neans operable for permtting said . seat occupant
to rel eas ock sard chair frame in a rearwardly fitted.
position- Lﬂl ”ﬁ"’od (30) is in said second position,
sai d | ock mtting unrestricted rocking novenent of
said chair *fr Ane when said ve rod is in said first position.
22. The reclinable seating unit of clai™ I8, said | eg rest _
assenbly (16) having a pair of pantograph |inkages (34)

nt between

t |
Z;{)ggéehngng rg'?ract Zggg)ﬂgi‘ (4?@13"94 lrbver Coéﬂ@"%'gpclh gF?P of side frane
menbers (24) having PoyRera upportlﬂ%ﬂ%%ﬁﬁé!ﬁé%(a ff@mortions, said

seating unit said franttsuppoctshaft (32) anal said driveasd{84) | rrerrbe_r (28)
i nterconnected betwegn saii ActlRAONARbPRMIRAT (129 or movemengO O‘E 22?' d side
er

”]?renrecgﬁrggg Zd(ﬁg% V\egﬁﬂvea%ndﬁf%ia&éa%%satlon an%?&%e&ﬁ $ons of said side -

frame nenbers (24), toninresponse toselective rotation of said drive rod
(30), said movement of said leg rest assembly being
independent from said rechnmg movement of said
seat assembly.

6. The method of Claim S wherein said leg rest assem- '
bly (16) includes a leg rest frame board (48) and a
pantograph linkage (34), said pantograph linkage
being journally suspended from said support shaft
(32) and directly coupled to said drive rod (30) such
that selective rotation of said drive rod (30) moves
said leg rest frame board (48) between saic
retracted and extended positions.

7. The method of Claim 6, wherein said actuation
mechanism (12) further includes an over-center link-
age coupled to said drive rod (30), spring means
coactive with said over-center linkage for biasingly
retaining said leg rest assembly (16) in said
retracted position when said drive rod (30) is rotated
to a first position and for biasingly driving said leg
rest assembly (16) toward said extended position
when said drive rod (30) is rotated to a second posi-
tion, and means (42) for permitting said seat occu-
pant to selectively rotate said drive rod between said
first position and second positions. :

8. The method of Claim 7, further comprising the step
of assembling said pantograph linkage (34) and said
over-center linkage to said drive rod (30) and said
support shaft (32) of said actuation mechanism (12). -
prior to installation thereof between said side frame_

members (24). : nsrucemm snser
|72 6 maY g7
|




haV| ng a pair of elon- gated apertures (84)

ai d f nmber
.t‘hroqu[mmmm”ﬂ Mof pan- tograph |inkages (34) protrude to travel
during * nt of said |leg rest menber (48) between -
sai d extended and retracted positions.

| 9. ;‘he method of Claim 73,1further comprising the steps
providing a stationary base assembled (22)
and _
interconnecting said rigid chair frame to said
stationary base assembly {22) so as to permit rock-
ing movement of said chair frame with respect to
said stationary base assembly (22), said rocking
movement being independent of said reclining
movement of said seat assembly. (14)

10. The method Claim 9, further comprising the step of
interconnecting locking means between said sta-
tionary base assembly (22) and said chair frame for
releasably locking said chair frame in a rearwardly
tilted position when said drive rod (30) is in said sec-
oqo_d position <aid locking means being operable to
permit said rocking movement when said drive rod

(30) is in said first position.

11. The method of any one of claims 4 to 10, further
comprising the step of upholstering said left and
right side frame members (24) and said cross rail
members (26,28) prior to interconnection into said
rigid chair frame.

12. The method of any one of claims 4 to 11, further

comprising the steps of:

providing a stationary base assembly (22)
and

interconnecting said rigid chair frame to said
stationary base assembly (22) so as to permit rock-
ing movement of said chair frame with respect to
said stationary base assembly (22) said rocking
movement being independent- of said reclining
movement of said seat assembly (14)

~ 13. The method of Claim 12, further comprising the step
of interconnecting locking means between said sta- REPLA,CEMENT SHEET
tionary base assembly (22) and said chair frame for - |
oermitting said seat occupant to releasably lock said | 2 5 'ug 3( 133?
chair frame in a rearwardly tilted position when said ~ |
locking means is in a first position, said locking
means also being operable to permit said rocking
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~ 14. The method of claim 1, further comprising the steps
of.
assembling a mechanical actuation mecha-
nism to include a drive rod (30) corresponding to
said second shaft, a support shaft (32) correspond-
ing to said first shaft, means for rigidly interconnect-
ing said drive rod (30) and support shatft (32) in a
predetermined orientation, a pair of pantographic
linkages (34) journally supported on said support
shaft (32) and drivingly coupled to said drive rod (30) .
for movement between a retracted position and an
extended position in response to selective rotation
of said drive rod (30), and a pair of slide brackets
(102) having slot means through which opposite
ends of said support shaft (32) extend; '
connecting said slide brackets (102) to said
seat member (20) such that said slot means (116)
" coact with said support shaft (32) to guide and limit
the longitudinal movement of said seat (20} during
reclining movement of said seat assembly (14);
mounting a leg rest frame member (48) to
'said pair of pantographic linkages (34) for movement
thereof between said retracted and extended posi-
tions; and :
coupling manually-operable means to said
drive rod (30) for permitting said seat occupant to
‘selectively rotate said drive rod (30) for driving said -
pantographic linkages (34) between said retract and
extended positions.

15. The method of Claim 14, further including the step
of connecting an over-center spring-assisted link-
age mechanism between said drive rod (30) and
said chair body for biasingly urging said panfo-
graphic linkages (34) between said retracted and
extended positions upon rotation of said drive rod
(30).

'16. The method of Claim 14 or 15, further comprising
the steps of:
. QUE idli ' bly; and
ACEMENT SHEET | providing a stationary base assembly; and
REPLAG interconnecting said rigid chair frame to said
_ : tionary base assembly (22) so as to permit rock-
1897 sta ) 80
2 6 MAY - ing movement of said chair body with respect to said
] _ ' stationary base assembly (22) and wherein said
{ﬁ rocking movement is independent of said reclining
movement of said seat assembly (14).
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17. The method of claim 14, 15 or 16, further comprising

18.

the step of interconnecting a locking mechanism
between said stationary base assembly (22) and
said chair body for permitting said seat occupant to
releasably lock said chair body in a multitude of rear-
wardly tilted positions.

A reclinable seating unit comprising:

a pair of side frame members (24) having a
first and a second set of alignable bores (60,64)
formed therein;

a support shaft (32) suspended from the first
set of alignable bores (64) and transversely extend-
ing between said side frame members (24);

a drive rod (30) suspended from the second
set of alignable bores (60) and transversely extend-
ing between said side frame members (24)

aleg rest assembly (16) suspended from said
support shaft (32) and operatively coupled to said
drive rod (30), said drive rod being movable between
a first position wherein said leg rest assembly (16)
is releasably retained in a retracted position and a
second position wherein said leg rest assembly (16)
is permitted to move toward an extended position;

a seat assembly (14) having a seat (20), a
detachable seat back (18), and swing link means
(100) for pivotally interconnecting said seat back and

' said seat, said swing link means (100) being con-

nected to said side frame members (24) for sus-
pending said seat assembly (14) therebetween 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
to said seat back (18); '

guide means operable for guiding and limiting
longitudinal movement of said seat (20} with respect
to said support shaft (32) in response to reclining

“movement of said seat assembly (14);

linkage means (34) operatively coupling said
leg rest assembly (16) to said drive rod (30) for bias-
ingly retaining said leg rest assembly (16) in said
retracted pasition when said drive roa 1s in said first
position and for biasingly driving said leg rest
assembly toward said extended position when said
drive rod (30) is in said second position; and
means (42) for permitting said seat occupant
to selectively move said drive rod (30) between said
first and second positions.
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19.

20.

21.

22,

The reclinablTa s3élat7ng unit of Claim 18, wherain said
swing link means (100) includes a pair of rear swing
linkages secured to a third set of alignable bores
formed in said side frame members (24), and
wherein said leg rest assembly (16) includes a frame
board (48) and pantograph linkage means (34), said
pantograph linkage means journally suspended on
said support shaft (32) and drivingly coupled to said
drive rod (30) for moving said leg rest frame board
(48) between retracted and extended paositions in
response to selective rotation of said drive rod (30).

The reclinable seating unit of Claim 18 or 19, further
comprising: '

a stationary base assembly (22)

rocker blocks secured to said side frame
members (24) and adapted to engage said station-.

ary base assembly (22) and
a rocker spring device (204) coupled between

each of said rocker blocks (200) and said base
assambly (22) for permitting independent rocking
movement of said chair frame with respect to said
stationary base assambly (22)

The reclinable seating unit of Claim 20, further com-
prising locking means operable for permitting said
seat occupant to releasably lock said chair frame in

‘a rearwardly fitted position when said drive rod (30)

is in said second position, said locking means per-
mitting unrestricted rocking movement of said chair

-frame when said drive rod is in said first position.

The reclinable seating unit of claim 18, said leg rest -
assembly (16) having a pair of pantograph linkages
(34) supporting a leg rest member (48) for move-
ment between extended and retracted positions,
and said pair of side frame members (24) having for-
ward and rearward end portions, said seating unit
further comprising a rear cross-rail member (28)
interconnected between said rearward end portions
of said side frame members (24), and a front cross-
rail member (26) intercannected between said for-
ward end portions of said side frame members (24),
said front cross-rail member having a pair of elon-
gated apertures (84) through which said pair of pan-
tograph linkages (34) protrude to travel during
movement of said leg rest member (48) between
said extended and retracted pasitions. _
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MODULAR RECLINING CHAIR AND METHOD

ABSTRACT OF THE DISCLOSURE
A modular reclining chair and method for assembling it are disclosed. The
modular reclining chair includes a simplified actuation mechanism which significantly reduces
system complexity and weight while providing improved comfort to the seat occupant. The
construction is such that the pre-assembled actuation mechanism is integrally suspended from
and iﬁterdependent with box-like modular frame components. In this manner, the frame

components can be upholstered prior to final assembly with the actuation mechanism.

Figure 1A.
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