2078503. RECLI NABLE CHAIR This.invention relates to cﬁ%g?és%%%h_reclining
back Uphol stered chairs enbodying the invention are especially sui'table
as ni shings for the honme. 5 It is a purpose of the invention to
provide a chair in which a chair franme is nounted.on a carriage and
novenent” of the back relative to the chair frane automatically noves the -
carriage fore or aft on a fixed base. 1Q 1 - According to one aspect
of the invention there is provided_a.reclini Chair conprising a chair
frame havi ng opposite side nenber5=f = week dl Y- ext endi ng si de
portions at the rear L h LG LT I e s Y\ sai d
si de nenbers and bel o@vltus?%i Sng%%ﬁgﬁy%ag%%% rggﬂ%r% ‘g%ﬁli gﬁgiigﬁg’ i r of
rear swing |bagksextéplechgteredr chaixss ephading thetinmventiopeatevel y

above opposidgpskfe19f shiifabear a8l £ubaistAndd ¥Br $HaSombyotal ly
connecting top parts of said rear swng links to said side portions of the

chair fra®e, neans pi¥bt3f| 9 PUTPORRCON fhe Aoy ¥ BEPHIAGAR swing
i DESftO oOpRasdie Sﬁgﬁﬁieﬁ ahcgaeer f&hn@asfgﬁsuﬂ&émab ry\/gercﬁbyrifhger aa]gi of
sai rame i s suspepnde said, reat swing. inks on said.chair frame for
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di st ance aboamstdhat2Salbwt mbvesethe parriasigd rfiorte sy rafti oksaeftized ng
downwar dl y qbéygstantial di stance respectively bel ow opposite sides of the
front of the seal franme, nean PIVOTALLY connecting top parts of the front
swing |i#& to the sedgcerding ﬁPv@Peméaﬁﬁq&\Rﬁeﬁk%/%RN#@%%Pﬁgthéﬁérlﬁarts
of said frorxsréwaedlankéciiﬂniﬁgsahdﬁpmrﬁﬁﬁ deikeis ptamBehaking

frame for pigotlng about ol o0l ot aontaly s LARF &0 BEhO°31d

portions at the rear of the chair frame, a seat frame
located between said side members and be;ow said upwardly
- 15 extending side portions, a pair of rear swing links

extending upwardly a substantial distance respectively
above opposite sides of the rear of the seat frame, means
pivotally connecting top parts of said rear swing links to
- said side portions of the chair frame, means pivotally

20 connecting lower parts of said rear swing links to
opposite sides of the rear of the seat frame whereby the
rear of said frame is suspended by said rear swing links

¥ on said chair frame for pivotal movement about a rear
horizontal axis located a substantial distance above the

25 seat frame, a pair of front swing links extending downwardly
a substantial distance réspectivelx'below opposite sides of
the front of the seat frame, meanéxgonngéting top parts of
the front swing links to the seat frame, pivot means
pivotally conﬁecting lower parts of said front swing links

30 to said opposite side members of the chair frame for
pivoting about a front horizontal axis located below said
seat frame, support means for supporting the chair on a
floor, lower parts of said chair frame side members being
pivoted on said support means for pivoting of said chair

35 frame about a bottom horizontal axis located below and between
said rear and front horizontal axes, a leg rest supported



]
seat franme, support neans for supporting the chair on a floor, lower parts
of said chair frame side nenbers being pivoted on said support neans for €
piewoting of said chair 35 frane about a bottom horizontal axis |ocated

bel owandbet ween sai d’rear and front horizontal axes, a |leg rest supported

-2- .0n sai'@ chair franme for novenent between a retracted position and an
ext ended position, handl e operated nmeans for, moving said | eg rest .between
sai retracted -and_ ext ended _positions, a badk frame | ocated between said

char 5 frarre°Bpﬁ&+§l shaircfarmg SPdeMoyements betwaen & FetT@aGHPDpposite

si des of sai. dpééitléﬁaaﬁdoant Qﬂtléﬁaba Bsi%h.@nr eQd’anﬂMe”%ﬂér@t%& eadifd/ enment
wWith said sw gg*_l i nks r-ear. . hori zont aI . | S V\/nereb?/ d back

ab s
frane provi de§9F oFOVEREi ﬁPﬁ& gﬁgpFﬁéﬁ twesn: Sak axis 10
when back preexstendefl posh&ionegcapbacki £ramel ﬂ.rsd:attred tbea:twqm rﬁaidahuhaa.r
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chair franme toppositragédesant ssideback frame onf tom paxitsgaf ®aid or 15
tilting the CP%H: Laiﬁgsﬁﬁk&aget—yﬁa %ahﬂtlﬂmsta&@ '&Wxn?o'ltﬁh:sa@bqowon _

extensi on of t sai Rage means Dbei n range
transmit |eg fasd Eﬁ?EanSHzPBFéé PF’Ft’-é Ub\ﬁ&‘ﬁ@iﬁf Srdd &2 amey Rraviidas

links to raisgogaidclifiihghByi é@.ﬂ’b%h.n@xb!aou%n@a&ﬁe&%@t udﬁzz%ttalle Bl I
frame rearwardi_‘ port neans. Accor di.n artqct he,cr
aspect of tthe% %Veﬁ?f"%np?ﬁl??&rﬁs ﬁ%erFg X, OSRIPAT S %ﬁ&%
chair frame, points above said rear horizontal a_x:.s, such back pressure
' also causing forward and upward movement of said seat
frame on said rear_and front swing links, chair frame tilt
linkage means connected to said front swing links for
15 tilting the chair frame rearwardly about said bottom
horizontal axis upon extension of the leg rest, said tilt
linkage means béing arranged to transmit leg rest extension
force into upward force on said front swing links to raise -
said front horizontal axis E-ad-p:i.'vvt—mecnéand thereby tilt
20 the cha:.r frame rearwardly on its pivot to the. support
means. _
' According to another aspect of the invention there
:.s prov:.ded a chair comprising a base, a chair frame, a -
carr:Lage supporting said chair frame on said base for:
25 longitudinal translation between_rear and forward positions,
said chair frame being supported on said carriage for _
tilting about a horizontal axis betwéen forward and rear

s
Bas J.tg.so s, a ]('f.?, i:jsif' suggortid !.?rl the ch 5 frgmc for 3
' movemen etween retracte and-e-}eva-t-e& positions, Aa ack

- 30 frame supported on said chair frame for movement between
' uprJ.ght and full recline positions, linkage means( Lba :—e]
interconnecting the carriage, chair frame;ﬁ-nﬂ back frame),
“and responsive to back pressure on the back frame whereby
movement of the back frame automatit:all_y translates said
35 carriage and chair frame and tilts said chair frame on
said carriage about said axis in amounts corresponding to



?q.l’l’l age supportl ng said chair frame on said base for 25 | ongi t udi nal e
nsl ati on between rear and forward ‘positions, said chair frane being '

_ pported on said carriage for tilting about a horizontal axis between _
forwarg~and rear poSitions , alegr - supported ontheschair frame for -
novenent between retracted and - positions,a back 30 frame supported on. |

‘sai.d chair frane for novenent betvveerr@gﬂsl‘ght and full recline p03|t|ons

| i nkage NRaRSs saRdrhaned B e S AR o f CHIRé b &R MBrahack o
frame and responsive_to back pressure on the, Q‘Eﬁ% f rape, whereby novement Ghet .
the back BREnBOAGS IRE 5%? Attt TGN RRRai r frane

and tiltsliakagehaearfs atna:erccsme:bt:mglﬂgs ctvmit :Snaudeaand l.egan‘ﬁsnL s ’
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frame on sal rri axlis tn an anount respondi ng o t he

anount of ameuate®f govemente PF dhe Jrg eest and kobds thenehadrits til ted 3

-posi tion. srdma Arefits Qgilq-_rg@ cSE?‘IE:.&{ the i nventlon as 10 | ater described
I n detail by way of_exa ck frame and g seat, frang, are novabl y
mounted on a chair ¥ & ’T?ﬁi %ﬂ?ﬁ@’d‘ﬂ | FR& ahRVERELRR: @Becl i ni ng

nmoveneaon Q‘at@iede@drﬂbed drpademib bsop&apobﬁrmup}sefrsnbébk Peameof a
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back and fiotexrcomnediesk by llnkage so that recllnzng movement of the -
back in response to applied pressure from the back of a
person sitting in the chair automatlcally moves the seat
- 15 upwardly and. forwardly.. The chalr frame 15 plvotally
mounted on a carrlage whlch moves back and forth on a base
and the back reclzne lznkage actuates a push llnk
mechanism that actlvates this carrlage movement. A
- friction means to custom adjust the force requlred to
20 recline is preferably used with the back recllne 11nkage.
. The chair of this exemplary embodlment has the
adjustable leg rest operated lndependently of the
reclinable back by means of a hand lever which turns a ‘drive
‘'shaft that actuates leg rest llnkage. A sprlng assxst
30 toggle mechanlsm is preferably used to assist in elevation



and'rhe back recline linkage actuates a push link nechanismthat activates \
thIS carri age “movenent. A friction neans to custonradjust the force

reqU|red to 20 recline is preferably used with the back recline Iinkage.
The chair of this exenplary enbodinent has the adjustable | eg rest operated
|ndependently of the reclinable back by nmeans of a hand | ever which turns a-
dri:'ve shaft that actuates leg rest linkage. A spring assist 30 toggle '
mechani smis preferably used to assi st iy el evation of the leg.rest and
to‘yreldably hold it in retracted position. Also, a detent nechanismis
preferably .used to yieldably hold the leg.rest .in several different _
positions. The drive shaft for the leg rest also operates a tilt link 5.
nechanlsmoMnuHe|I£gxreuxnzmﬁtnoamrekdahiyohomﬂ itniageetimactedpports the
front of the seat frame on the chair frame: Operation of .the drive shaft
operates tpositianecklsesnatdetent nechanism fisapzedarahdycisedage
whenever the Ie est is moved. Tilting due to_back recline and tilting 10
due to | egiredsd deld the bﬁgoﬁﬁ?FclanaeVﬁHé5eﬁdéﬁﬁréﬂte38ﬁ16ﬂﬁ@§ -and
are cumul ative, _ Thus, in referred enboglnent full FEC|I3 gro uces

t
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tilt the chalr frame on the carriage whenever the leg
rest is moved. Tilting due.to back recline and tilting
ld due to ieg rest movement are automatic and independent of :
each other and.ere cnnnlative. Thus, in the preferred
embod1ment full recline produces tilt of about 7°; full leg
rest elevatlon produces tilt of about 6°; full recline and
full leg rest elevation together produce tilt of about 13°
15 Forward movement of the chalr frame durlng recline
of the ‘back compensates for the rearward movement of the_
' back and maintains a substantlally constant clearance
between the chalr and an ad;acent table, wall, etc. that
may be located behlnd the chair. In a chalr accord1ng to
20 the present invention, the forward or backward ‘movement is
easily 1n1t1ated by the' chair occupant by simple 1ean1ng of
his or her body backwardly or forwardly to apply or Temove
: back pressure from the chair. It is ‘not necessary to apply
leverage with tne arms or feet.to get started or to control
25 or assist tne novement. Automatic.tilting of'thelcheir-of_

this invention in conjunction with relative movement of the



easjly initiated by the chair occupant by sinple leaning of his or- her body

i/

.of thi's invention in conjunction with relative noverent of ‘thé chair
“back contributes significantly to this ease and snoot hness of operation and
al so provides an ‘added increment of confort in use of the chair. Aut omat j ¢
tilting of the chair of this inveatfroa in conjunction with operation of tf
5 leg rest also provides a significant increase in confort. during use of
the chai rendiie bavlendbntribitebesionifdcadedyr toethilsy emse ofanskanpl e, with

s not necessary to apply | everage with the arns or feet to get started

reference to the acconpanyi ng drawi ngswherein: . Figure | is a schematic side

el evat i onsmdothridss cofii openatﬂ9nngndhalsnvmwdde§h@m addedhdngranant

position; Figure 2 is a side elevation of -the chair of Figure 1 shown

“tilted bask comfomtfim| usecpEntheochaisn ahatmwimé'-%ng tﬁﬁnﬁh

automatical ly noved forwardly on the base: &hge

el evat i orchadn |of thisi juventien: 1§hG®Pﬂb‘nFﬁé°F’eQ”-rt@st°Heﬁac R ERY

extended position and the chair autqmatically tilted bagk; Fi 4 is a .

side & eviegorestnale? PEOVL EPeastyHP’-v‘m’-Fﬁ"*h&I\CE asgs 44 r??‘%’?%t y

~ extended posjtion and_the 20, chair automatically t||ted back, Figure 5is a

~ hori zont u%%%@sué%c?fohhﬁlSh@lFrne 5-5 of Figure 1 with upholstery and
springs and seat frAg §SURNEROA"U:RY' be HudkhihA ikoriBUd, WP ddyiase O

the | eft

|%1a S|de

example, wzth reference to the accompanylng drawzngs whereln-
Figure’ l is a schemat;c s;de elevation of a |
10 chair embodyzng the 1nventzon shown 1n the upright pos;tlon-
Flgure'z is a side elevatlon of the chair of -
Figure 1 shown tilted back in the full recline position and
'with_the'chair hpdy.automatically moned forwardly,on the
base; | |
15 o Figure 3 is a szde elevatlon slmllar to Flgure l
but show;ng the leg rest in the fully extended poszt;on and
the chair automatzcally tilted back°
Flgure 4 is a s;de elevatlon SLmllar to Flgure 2
but with the leg rest 1n the fully extended posltzon and the
20 chalr automatlcally tllted back-
_ ' Fzgure 5 is a horlzontal cross sectzon along llne
5=5 of Flgure l with upholstery and sprlngs and seat frame
removed and parts broken away. Only the llnkage on the left
half of the chalr is shown (for clarzty)- the rzght half is
25 lldentlcal but on the rlght hand, except as noted

herelnafter-

wardly or forwardly to apply or renmove back pressure from t he chalr ST

to control 25 or assist the novenent. Automatic tilti'ng of the- cha;n}\;_;



h%lf of the chair. is shown (for clarity), the right half is 25 identical
but on the ridht hand, ~except as noted hereinafter; Figure 6 is a
vertical cross section along line 6-6 of Figure 5 with parts broken away,.
shomnng t he various 1inkage nechanisns in the |left half of the chair, the
ri ght half being the same except that there is no adjustable leg 5 rest
support nechanismin the right half and the parts are on the right- hand

i nst.ead of the |eft hand as -shown; Fggure 7 is a vertical cross section
alony the line 7-7 of . Figure 5. mnth.parts removed and broken away and shows
in particular-the front cross brace structure 10 for the chair frame and
the front seat swing su rt_and gilt link ge for the seat frane, various

other parts being omtté SQﬁe Pt t3. VEFFY 3l §TPSS,SPEriPRaRIOPGsdine
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mechani sm and the |eg rest spring assi sted toggle nechanlsn1 vari ous ot her
parts bei iy ofeste§uPPOTY Mechanimmyuire tie ivighpehabfcandetbappades view
of inter- 25 connected toggle and tilt levers that are nounted on the

drive shaft aﬂaesﬁﬁwﬁhﬁ1r tatiang davifiqadrrd rtire gle £t hand as shown;

Figure 7 is a vertical cross section along the

line 7-7 of Figure 5 with parts removed and broken away
and shows in particular the front Cross brace structure
10 for the chair frame and the front seat swing support and
tilt linkage for.the seat-frame, various other parts being
omitted for clarity; |
| " Figure 8 is a vertical cross section along the
line 8-8 of Figure 5 with parts removed and broken away
15 and shows in particular the rear.seat-swing support linkage
-and the push link mechanism that is connected to and'operates
‘with tilting of the 11nkage, various other parts being
" omitted for clar1ty,
| Figure 9 is a vertical cross section along the
20 line 9-9 of Figure 5 with parts removed and broken away
and shows in part1cu1ar the leg rest operatlng mechanism
and the leg rest spring ass1sted toggle mechan1sm various
other parts being omitted for clarzty, _
Figure 10 is a perspect1ve exploded view of ‘inter-
25 connected toggle and tilt levers that are mounted on the
drzve.sheft and shown in operat1ng condition in Figures 9

end'7, respectively; and



and 7, respectively; and Figure 11 is a vertical .cross section across ol
T\ front of the chair, with parts broken away and renoved for tlarity, to
the front cross brace structure for the chair frame. 5 . - In

: ovwrall structure as nost readily seen in Fig. 6, the chair 1. conprlses a
-Chair{franme 3 which is nmovably suppdted on a carriage 5. The carriage 5,

in turn, is novably supported on a base 7. which rests on the floor F. A

seat frame 9 and Pidask 11ai8 adlvepeitRlakkpsslpeetiich aerdss mehair |
frame 3. Aleg rest frame 13 is al so novably supported on the chair framd
The chai réfemteos, theathdirpewdthbaphkrtsabroken andy and awimdverte 13 are
each constructed in a manner (e.g. of wood) that enables themto support

spri ngs, foxldilmrityhotetehgw the. frontoctesst bravec exuature dioor at i ve,
stylish, confortable chair for use in the hone. In overall operation as
shown||1ﬂh§ﬁch§;M-frﬂ@e€halr 1 has an upright position (Fig. 1) in which

an occupant may enj oy conventional seating. However, if the 20 occupant

lays Hhck in the E%a??e¥élhp§F¥uG§PFBeﬁ&t§°§Fe§§9ﬂé1&g§QQﬂ it &igwib . back,

t he. chair _bac I1_tilt backwardly on thé chair_fr. ~ As this takes

ol ace, 11508 q{h%%hlanﬁ'-eweaaﬁésatﬁ a{Z E2apend WACH &8 BIGRME di y and
upwardly to ret seatin conforé mhkhe t he i.ncl uded .25 .angl e , ncreases.

bet ween tTHPRE dﬂnﬁac 12H8 2nai FaTrigas, éxﬁ@h&@fa ¥pfanded
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2). Wil T VE nNovenen chal anmes Y akes
A seat frame 9 and a.back frame ll_are movably supported on

10 the chair frame 3. A leg rest frame 13 is alsc movably
éﬁppo:ted on the chair frame. The chair frame 3, Seat
frame 9, baék frame 11, and leg rest frame 13 are each
constructed in a manner (e.g. of wood) that enables them to
.suppqrt spriﬁgs, padding, upholstery, etc., in ordér_to

‘15 cpmpleté a decorativé, stylish, comfortable chair for use .

. in the home. | |
_ In overall 6peration:és shown ianigé.'l~4, the
qhéir-i_has_ah upright_position'(Fig. l)-iﬁ which an
bcéupant may enjoy conventional seating. However, if the

20 occupant lays back in the chair to apply deliberate
pressure against the chair back, the chair back will tilt

_ béckwardly'on the éhair frame 3, - As this tékes'place,
lihkége mechéhism_causes the seat to move a iit#le forwérdly 
and’upwardly_to retain'séating comfort while the inciuded =

25 angle inéfeases betwéen.the seat and back as the chair moves
to an extended, expanded position épproaching.that of a bed,
i.é.'the'ful;.reclining position (Fig.,Z). " While this

relative movement of chair, back; and seat frames takes
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7- place, the linkage nmechani sm al so causes the carriage 5 and chair fra
3.to nove forwardly on the base 7 so that the top of the chair back re |n% '
im substantially the same vertical plane. It also causes sone backward
tilting of 5 the.chair frame 3 on the carriage 5. ‘All' this is reversed, and
the-chair”returned to an upright position, by deliberate application of

rearward pressure to the seat frame or, nore sinply, if the occupant |eans
foryiard to renmove pressure on the-chair back in which event the chair- 10

smoGt hl y novedazeck the imkage glichomidn lss dawgsss the ThartiggecStand

i ndependent |y operated by neans of a handle-|lever 15 on the right side of -
the chair. opghadhr diranfe thed ewpver forvardly oz the hase r7 f sanehat 16he
backwardly a. few degrees. In.the upright position of a preferred enbodi nent
of the chair top @fd the ichais hark semains Hen casbstankially | the sametion
(Fig. 1), the bottomof the chair frame 3 is parallel to the floor (or-

hori zont al ), vestigals@lane oftarlaq)ausges iane [kackward (bileing 06t al

and t he back nakes §ﬁb ngl e of about 70 to, the. orlzontal When this cha|r
is in the uthe &b & 3P Hhe carriage it 1Fl’esc"h%lr frame 3

an angl Sdzépa%"g%?as%“g'@m‘” ab"“kaoweba%ﬁ%é‘ Ff%c?"”%ﬁ%m&?ﬁé% CH
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position - frame or, more 31mp1y, if the occupant leans forward to
remove pressure on the chair back in which event the chair -
10 smoothly moves back to the upright position of'Figure 1.
 The leg rest is independently operated by.means of a handle.
lever 15 on the right side of the chair. [Hewewvemr—in)
' Ekeration of the leg rest also tilts the chair frame 3
15 backwardly a few degrees. ' |
In the upright pos;tion of a preferred
embodiment of the chair 1, and with the leg rest in the
down (lnoperatzve) posztlon (Fig. 1), the bottom of the
'chalr frame 3 is parallel to the floor (or horizontal), the'
20 seat is on an angle of about 13° t6 the horizontal, and the
back makes an angle of about 70° to the horizontal. When
this chair;is in the fuli recline poeition (Fig. 2), the.
bottom of the chair'fraﬁe_3”is'tilted'up to an angle of
about 7° to the'horizontal; the'seat-ie'still-on an angle'
25 of about 13°, but somewhat higher, and the back makes an
angle of about 35° to the horizontal. |
tIn the.position of the preferred embodiment with the

leg rest in fully extended, horizontal, (operative) position



% ith the chair back upright relative to the seat frane (Fig. 3), the

gt bm of the chair “frame 3 nmakes an angle of about [err] with the

\ zontal, the seat an angle of about 19 to the horizontal, and the back
arm angle of 5 about [err] to the horizontal. |In the full recline position
of thefchair with the leg rest fully extended (Fig. :4), the bottomof the
chair frame 3 is on an angle of about 130 to the horizontal -the seat on an
~angl e of about 190 but somewhat higher, and the back on an angle of about _.. .
10 290. Raising the leg rest tohe Tully extended positiontilts the W

chair fran | ith th d_back which, upt ed_on, i
backvar ol y BBbr0D S SAd R Sl Rt Y E8 EhS o8 poEramsns

structure { OF i odia: e B B el Rty Prame 3 makee 3R AR
- . supported b%;g%%%ﬂ-mrhﬂé H&:’Eé}?’xéﬂ mz%%?ﬁégégla?"r %i\ggg‘k_ar f.rame

defi ned by . rear cross bars and seclred to opposite

ends of Ief waid noghicd1and %ol KRS il ehd Gddle 48T ngt@dog! this and

other parts being shown in order to sinplify the drawings).” The bottom

~ faces' of 5t hgnaiude 6har $2THBhEFAohtde 1hithe!| Asll crediife pagstiént hat
actual Iy engage the floor F. Metal channel -shaped tracks 29 are rigidly

secured to gifde¢hkachady Withortihd g sty efulDplextendedl peg. 4Yhe tracks -
29. are parallel to the floor F and provide neans to movably suppor! the.
carriage 5 shet battom ofh the wheeit lﬂﬂxﬁarﬁi'img@n,amaawlel ofoal_;bat_
' : 13o.to_the horizéntal’ the seat'bn"ag_angie{of about 190
but somewhat hiéher, and_théjbaék ¢ﬁ an éngie_éf about
;0'29°; Réisihg the leg rest té the'full§ extqnded ébsition
tilts the chair frame 3 alang'with_the.seat_and back which
‘are mounted on it’ backwardly abdut 65; Raising'the leg
rest to 6nly'intermediaté_positions’:tilts thé chair frame
3 pfoportionately less. _. a
15  The ¢hai£ structure for ptoviding;the above
relationship is all mounted on and supported by fhe base 7
which is in ﬁhe form of a rigid.recténgular frame.defined
by front énd'rear_cross bars 21 and 23_(Fig; 6) secured to
. qpposité ends of left and :ight'hand_side bars 25 (only |
20_the lgft.hand'of this ﬁnd other parts_being shdwn in order
" to simplify the drawings).. The bottom faces of the siae
lbars 25 may carry wide thin plastic, glide_pédé 27 thét
. actually engage thé-floor F. Metal channel-shaped tracks
29 are riéidly secured to side ba:s_zs'to form their
25 verticai_inside faces. The tracks 29 are parallel to the
floor F agd érbviéeimgans_to_mqva§ly support the carriage.

5 so that it can be moved back and forth parallel to the
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f1 oor,~between the front and rear cross bars 21 and 23. The carriage 5 is
also in the formof a rigid rectangular frane defined by left and right - )
hgnd side bars 31 (Flgs 5 and 6) secured to front and rear cross 5 ..pieces %
33 and 35 (Fig. 6). "“The side bars 31 overlie base side bars 25 but are
somewhat shorter in length. Angle shaped netal brackets 37 have hori zont al
flanges that are rigidly secured to the bottonms of the back hal ves of the
si dg”bars' 25 and downwar d vertical flLagges which rotatably 10 carry and
supbbrt front and rear bearing wheels 39 that are located within the tracks '
29. The | engtfiledx hse tweer etlse Afront agpd oxeant ekgsanbapsl 21t hadl @8gt h of
the tracks 29 therefore providing for carriage novenent forward of nearly -
one-hal f the track | engtTheiprarfiage 15 isecalsocinf theefomi of a Figid
carriage 5 carries the chair frame 3 and transfers load fromit into the :
base 7. thrcnmﬂ1x&n&aﬂ&nﬂ%rSQrEMme@%ﬁhm¢dfbﬁnbe€tcandlEighbshaoﬂ shde| oad on
‘the chair 1 and transfers it into_ the carriage 5 t hrough 20 Ileft and right
hand but coaxi Ja%s vk bﬁﬁsﬁ ard f Loseeure ttanﬁrPP'@thﬁaﬁBa!ﬂ fEOB8t t om

menber s 43 of t he cha ane The vot ins,41 are s port
verti cal gé§§ﬁ3%1 a%%d( th rac ?ssﬁgethﬁtsa Fgéﬁ BASEhe

;ﬁg\f\ﬂogfst Ihgc!a\t(:;1 é?e%q%%}?do%ggﬁ%%@ &V\ﬁg‘é‘?ge§91 GES%\M] ?‘"giSSerf' |
Lhe brackats 3eaped Hetd) Peadills 7 %Y%nﬁ?‘y“??ﬁ*?%? eEahbSu' gL R

most of the weigid; &y asé&?féd“f&”@ﬁé'tbcétoms of the back halves of the -

51de bars 25 and downward vertlcal flanges whlch rotatablY'

10 carry and support front and rear bearing wheels 39 that
~are 1ocated W1th1n the tracks 29. The length of the
~brackets 37 is approximatelf one;half the_length ‘of the

tracks 29 therefore providing for'carriage movement' |
forward of nearly one-half the track length upon full

15. recline of the chair. The carriage 5 carries the chair

frame 3 and transfers load from 1t 'into the base 7
~ through the wheels 39.
- The chair frame 3 carrles most of the load on
the chalr 1l and transfers it 1nto the carrlage 5 through'

20 left and right hand but coaxxal prOt pins hl secured to

-left and rlght hand slde bottom members 43 of the chair
frame.3. The pivot pins 4l are supported on vertlcal
flanges of angle-shaped prOt brackets 4s that are mounted.
~ on the tops of the left and rlght hand side bars 31.  The

25 pivot plns 41 are shown as located between the front and

rear wheels 39 and somewhat closer to the front wheel than
.'to the rear wheel’ 1.e.,_above ‘the front halves of the

brackets 37. They are located sufficiently far forwardly -



opicent rat ed between them -i.e.; between the pins 41 and the chair back

ame 11. The chair frame 3.tilts relative to the carriage, base, and

por on pivot pins 5 41 under control of |inkage mechanismto be :

e-scrlbed The pivot neans fixes the |ongitudinal position of the chair

frame’ 3 on carriage 5 so that the two nove back and forth together with
respect to the base 7. Referring to Fig. 7, the chair franme 3 has 10

- opposite sides 51 in the formof rigid, roughly rectangul ar franes definegs_

by the previously mentioned hor+z@tal bottom nenbers 43 and by top

hori zontal nmenmbers 53 :which function as the chair arns. - Each -side frame .

51 furt her sendthatesmast r@tt@sﬂeﬁjﬁhmofeascha,:l.roaecupantt isn of which 15
S substantlally perpendi cular to the floor F.- Further, each side frane

has an i nclooreentzateshhetsreen Tthempsi se 65 betwegnather pindl Ylsendred to |
.the top and_bottom nenbers_ 53 and 43. The 1 eft _and right _hand side franes
51 are ri gltﬂ!eth(ﬁlé-'r(hﬁﬁ%cﬁ%“?ol¥ormm ¢hair frame 3 Ba1BP a front cross

brace structyre 59 (Fi 1 and a r Cr.oss p
 brace stru&éiﬁ? ?Eﬁ?QQMn s%pp%? ah

ﬁce 61.. The front cross

OPEWER E%UQ§ BF&ées 63 and
65 which _in.the nbo nt |I frated ar unlted at. th L left .and right -
hand end® Bﬁ; H”(ﬁe IEE tj;)r% I’&?@ sm 1R PRafeFeFiPedr edges of

s

A central | d?up %s‘ce%%ra% ﬁ*é’éhomt%&%ﬁ?ﬁéafheg%%@ﬂ B b enbers

' d. f d
. 63 and 65. ﬁ?‘g’% Wams {5 e&'ooéhééetﬁéat&o ha¥E BadR ah&

Iocated betmeen
forth together with respect to the base 7.

| Referrlng to Flg. 7, the cha1r frame 3 has
10 opposlte sldes 51 in the form of rzgld roughly rectangular
frames deflned by the prev1ously mentloned horlzontal
bottom members 43 and by top horizontal members 53 whlch
funct;on as the chair arms. Each .side frame 51 further
_ inc;ﬁces_a-front_post 55 at least a lower posrtlon of Whlch
.15 is substantially perpendicular.to the_floor F. Fﬁrther,
each-side frame has an inclined rear post 57. The posts.
.'_ 55 ahd-57 arefrigidiy secured_to the top and bottom
members 53 ahd 43, The.left and right hand'side frames
Sl'aremrigidly interconnected to form the chair frame 3 -
20 by a front cross brace structure 59:(Fi§. 115 and a rear
ﬁcross piece Gi._ Therfront cross brace - structure 59
comprises_horiaohtal upber'and lower cross Pieces 63 and
65 which in_the:embodimentIillustrated_are united at
their left and right'hand ends by rigid, steel .v.ertical
-__25,plates 67 the rear vertlcal edges of Wthh are rlgldly

_.secured to the bottom members 43 of the chalr frame 3.



5 sui tabl e di stance bel ow the arnms 53. The seat frane is arigid <:ééa
rectangul ar structure that has some curvature in a vertical plane whereby .
igs top surface is convex as seen in the draw ngs. The seat frame 9 has .
left and right hand‘side bars 69 which are rigidly secured to 10 opposite .
ends of fsront and rear cross pieces 71 and 73, respectively. The seat frane,

9 is supported on the chair frane 3_bwta_netal |inkage nechanism 75 so that
as~i-t noves horizontally it also noves up or down, depending upon 15

uhéther it nMoXesehPralCwbb@Npok®lEoNd s 89lsd Bhin 'ab T HIGR hid ¢ UM N to

-upright). The I1nkage nmechanism 75 includes left and right hand curved,

front, sw ng dhakbo¥¥om mbAbBrisS 63 wpkde@sat its top end to the seat side
bar 69 at about the three-quarters point in the bar 20 length as indicated

at 79 whereby | oad on tThesseatpframe ONie isupported orEate Ichadir7 is
concave forwardly, rather J-shaped and at the tip of the J is pivoted at
hori zontal frfinemei Bt apdvisslétated: betwadeacthe sidel fxdamtes &1 at Ehus

| oad on the seat frane 9 passes in conpressi on through the link 77, into
t he pi vot 83, suhtiablendistancecbglowe the arimsh5i3s a (Thet aglatcifxame riae 3.
The seat support |inkage mechani sm 75 also includes left and right hand
rear swing |iaksigidwreekanguday strustureatbatndas Seee quratalrd of the
seat frame 9 along side the rear posts_57 ,of the chair frame sides 51 to
-which they ar&nppyv¥eE§irad: phapgwwherehy dtss top surfape 15 GPruE*iatht top
portion of each |ink

iittle towar dSEER in gﬁeiargbgga%.per gdgggkakgéh;-ehHé“Téé%“aéaants a
right hand side bars 69 which are rigidly seéured to .
10 opposite ends of front and rear cross pieces 71 and 73,
‘respectively. |
| | The seat frame 9 is supported on the chair frame
3 by a'metalhlinkége mechanism 75 so that as it moves
- hofizontally it also moves up or down, depending upoﬁ
15 whether it moves to the front (duriﬁg recline) or to the
rear (on return to upright). The linkage mechanism 75 |
includes left and right hand curved, front, swing links
77. Each is bivoted at its top end to the seat side
'_bar 69 ét about the'three-qgarters point in the bar
20 length as indicated at 79 whereby load on the seat
passes into the link. -Each link 77 is concave forwardly,
rather J-shaped and at the tip of the J'iS’pivéted at
horizontal frame tilt pivots 81 to the adjacent steel .

plate 67.. Thus, load:on the seat frame 9 passes in



10N\front of the chair. A forwardly offset internmediate section. 87 of each
\ 83 is pivoted at 89.to an upstandi ng post section 91 of an angle

sbbued bracket 93 that has a horizontal flange securely fixed to the bottom 4

of /seat side bar 69 very close to the back end of the seat’ frane. Load 15

.on _the rear of the seat-frame 9 passes into the bracket 93 and through

pivot 89 into the rear swing link 83 (as tension in the |ink) which ~
transfers it by way of pivot 85 intqqthe chair frame 3. Thus, the rear of &7 -
the seat frane 9 noves .in.the manner of a controlled-pendulunlon.and_beloaft
upper pivots 20 85 while the front of the frame can swing to and fro above
and on feompressybos Shrofghhthenliak th7ansirtto arhergrieot s81 97and provi ded
that transl ates novenent of rear swing links 83 into fore and aft novenent .
of- the ‘cthenaimte(the phate H7awbiBh dis Faga ™t &5 chwiseframes’.in Fig. 8,
‘the swing |inks 83 have straight sections 99 extending downwardly from

“of fset internedi at Ehe seas. sypperdnd igkagel marhamismon erallesd bachudes
turned i nwardly_at a'righf angle'to,forn1a flange 101 that is fixed to a

- hori zontk# Tt 138RsTABRE hARG| &8R4 S¥dNEs ki8S arlbifbAxterd The bottom
ends-of the |ef d rLght hand | L. 35 ' the d b 103
S0t fat VATLHFAbL (B LhoabplR: thkonetind MIhe: SSRAETANG S AEOBE V! o

t | ockw bout piyot .85: b t.Q t . he pivoti [
P ockw BEEGTERE BERE pBEYR 5700 th8" et A Y 18 Tk "Fo b Phand.

b acke! Solfy (PRly 24Fs" BIGHILA Shel AR L wipdlsh JNET Lppxterl 10
Sfﬂaigm}ong straight top portion of each link 83 is almost. -
.perpeﬂdicular.to the floor but slants a little toward thei
10 front of the chair. A forwardly offset intermediate section
87 of each link 83 is pivoted at 89 to an upstanding
post section 91 of an angle.shaped brécket 93 that has a
horizontal flange seéurely_fixed-tbithe bottom of seat side
 bar 69 very cibseﬁto_the back end of the seat frame. Lbadu
15 6n.the rear of the seat frame 9fpasses_intq tﬁe bracket 93 :
| and through pivot 89 into the réar_swing link 83 (as tensionj
in the link) which transfers it by way of pivot 85 into the
chair frame 3.. Thus, the fear.qf the seat frame ‘9 mbve§ in
the.maﬂnér éf a controllgd_pendulum'on and below upper_pivots'
20 85 wﬁile_the front of the frame can swing to and fro above
and on front_pivots;81i' | |
Push link oritranslationumechanisﬁ*97'is provided
that translates movement of rear swing'links 83 into fore and
aft movement of the carfiagéjs_(and chair frame 3) on base 7.
25 As seen besx in Fng_S, the swing links 83 have Straight

séctions 99 exfénding downwafdly_from offset intermediate




ugmardiy slanted floating link 111 which is pivoted at its forward end-113
to the rear of° a downwardly slanted link 115 that rocks on a pivot bushing
apd. spacer sleeve 117 15 t hr ough whi ch passes a square cross shaft 119
operated by handle 15 (Fig. 5) and suitably supported at opposite ends in
beari ng~neans 120 in the chair frame nmenbers 43. Thus, the shaft 119 fi xes
t he | ongi tudinal position of link 115 on the chair frame 3 but is '
i ndépendent with respect to 20 anguLaB;anenEnt. ~The front end of each
ink<115 is pivoted at 121 to the fronf"end of a straight Iink 123 which

&

has its rear end pivoted at 125 to a bracket 127 that is fixed to the rear

cross piece 23exftidmns r8 hiahdatiee boftomnendnefaeachelisctaedned ihsiardisn

link 115 is vertical, link 123 is 25 substantially horizontal. Wen the
draw bar 103 @des frirghtr Rngke ptoofotelatfiangeolfd bhakwasdfined to a
prevent ed -14- to a substantial extent by push Iink 123, the push |ink

123 serving t doniFontale STANENETS S aanglecshepady hetradghtshdrawlbaradds.

the rear of the bases Thus, the link 115 is translated forwardly,. carrying'f

with it the crpesbohalon endsl Ofvile Xt iaed Wight thihe shehg 1iARE 83
which carries with it the carriage 5, the latter rolling on its wheels or

bearings 54 i gatriry tvhecldra39 bar t103 Salethmt si@5oswingietbaske 7froften the

draw bar 103 noves to the rear, the operation is reversed and the carriage.
and chair frawhea sheldindv 83 shdwn risarEig Fof epiveit aif countvenchockiine
produces slight tilting (up to about 7) of the chair frame 3_as wll be
descri bed. Thabgutn@dyotedts agtd hagkhta Hehe irgapwhentphe pivoting is
| clockwisg. .This mqtibn of the draw bar 103 carries left
and right hand brackets 105 that are fixed to it and have
10 - rigid downwardly'exﬁénding legs 107. The 1leg 107'of each
bracket is pivoted at 109 torthe.fear of a straight,
'upwérdly slanted floating iink 111 which is pivoted ét its
fprward'end'lls to the rear of a downwardly slanted link
115 that. rocks 6n.# pivot bushing and spacer sleeve 117
15  through which passes a square cross shaft 119 operated by
handle 15 (Fig. S).$nd.suifab1y supported at opposite ends
in bearing means 120 in thé chair frame members 43, ,Thas,
the shaft 119 fixes the_longitudinél position of liﬁk 115
on the chair frame 3 but is independeni with respect to
20 angular movement. The front end of each link 115 is pivoted
at'121 to the frpﬁt_end'of a straighﬁ link 123 which has its
rear end pivoted at 125 to a-b:aﬁket 127 that is.fixed to
the rear cross piece 23-6£ tﬁe-rigid base 7. .DimenSions are
selected so that when link 115 is vértical,'link-lZS is
25 suhétantially horizontai. - When the draw bar 103fgoeé

 forward the pivot 121 tries to go béckward_but-is-prevgnted



back frane 11. Backward pressure against the back frane 15 above the | evel
of pivots 85, .as when a chair occupant |ays back in the chair witl force N
(:;De back frame to pivot backwardly ‘(Figs. 2 and 4) on the chair frame 3 and
: e links 83 to swing forwardly or counterclockwi se thereby rolling the
arriage 5 and the chair body'?i#%rmardly 20 .. The back franme 11 is

ol de renbors a@ﬁ?%a?pd b eane e S L8 fig3, 68 'ef%sﬁifm%'rggé Ei
i 133
gle,egi rreang' of ?Irl%ml?r é%% se% &fgg?ﬁt’ gb#ggﬁ%%ﬁﬁ Sﬁ IFReS -

- si de menbeig ;%111@ é‘glﬁ._l}{éaq.éﬂ %ﬁftﬁ%z 3@1 " tﬁésliﬁﬂelfg mount i ng_

i s shown an scri be Pat ent ¥ ssued on August 25,

11970.  Eachsbraakallakdd iforiily)  cartpingVaped i ﬁﬁésér§§§t 1sﬂafi;0
provide an interior track that slldably receives the link 83 and readily

sl ips 08 andgowhiche dariies Wicth tite e cdted £r 1fParié €3 TOWRLIEH aribes! i nks
83 the back frame is in effect . an extension of 5 the’links 83 above the
pivots 85. withe iltadhef carribe £ itthe ildeteonrellDhg 6h bbd wheelss a

- lever nmeans to angularly nove the |inks 83 about the pivots 85. The force-
requi red for beaginds i3y imrthe Hradks 2% eh athe nsidecbarsf 25 hefchher
frame 3, is preferably selectively 10 adjustable through the use on each
si de of thbaseaf’.of Waegphep|draw dar iy meeescbdsthe réarfotheof a
nultlple | ayer slide friction |ink means 137. Links neans 137 has one end
pi vot ed as%ﬁaﬁé%éspé'ﬁ‘ﬁ%e@ and dehen %a/mgage and chair frame also

10 move to the rear. Fore and aft movement also produces

W

_slzght tilting (up to about 7°) of the chalr frame 3 as
'will be descrlbed.

The primary means of moving the llnk 83 is the
back frame ll.' Backward pressure against the back frame

15 above the level of pzvots 85, as when a chazr occupant
lays back in the chair, will force the back frame to pivot
backwardly-(FigS} 2 and'h) on the'chair frame 3 and the
links 83 to sw1ng forwardly or counterclocszse thereby
rolllng the carriage 5 and the chair body 3 forwardly.

20 ~ The back frame 11 is in the form of a rigid;
rectangular frame that”includee-left'and right hand side
members 131 and appropriate*crOSS'pieces’.sueh as the
lower cross piece 133 (Fig. 5). It'is'removably mounted

- on thelupper parts of 1ihks 83 by means of slidebrackets

25 135 secured at'suitableflocations'on the side members 131;

A preferred form of bracket 135 for this type of mounting |
is shown and described in U.S. Patent No. 3,525,549

issued on August 25, 1970, Each bracket 135 is channel



hand- adj ust ed” spring pressed wi ng nut-screw and washer neans 141 nount ed
opn a downwardly extending, forward arm of seat bracket 93. The frictional
resi stance of the li-nk neans 137 to sliding of means 141 in -slot .139 and
thus to relative novenent of -link 83 and bracket 93 20 can be adjusted by
turnlng the wing nut to suit the user of the chair 1. As seen best in Fig..
“the leg rest frame 13 is preferabbﬁ supported on and noved by |left and
rlght hand extenS|bIe met al  pant ograph ype |inkages. 151. The left 25 hand

|| nkage 151 hRieahcifl ¥BLEL LAcRROATLCpRAREd TE! dcuackel 1od L
Pant ograph |ig 1dabt§'6gec1:51ve§ Eheoiggkigglggdt ¢ %&1‘19"? Q)%][ totnﬁfea tdﬂ'e

bracket 153 an 1 1s pivoted a Fower racket

Link 161 i s pbEpteseaiidR’ tﬂhéﬂetﬁetbgﬁbﬂEtE'ibslﬁreaﬁﬂuhk@b.%gias een at

pivoted.at an internediate point to an intermediate point 1

169. The top Dinksnd3léHei BagkVeiafledisl’int 8rEBEL! ORnOEX@RBIBHPRE t |ink -
173 while the bottomof link 157 is pivbted at 175’to .the bottom.of a
slightly cufvelie slipiikest83i abotd7théhpivopsoBsuhi qhei bapky Erafheal 11 0 an
angl e shaped metal bracket 181 that iIs 10 fixed to the bottom of cross

pi ece 63 Wwhi c‘:beut:.m:eéronopz.vbtscaal anfir aces3as A Liekberdmethsetaspacer |ink -
182 (Figs. 5 and 6) is also pivoted at 179 to bracket 181 and journal ed at
its |ower endamgmlarﬂyumoeeatgelb;nkavaaeabout thesplvbtst8519 u&mmay of

spacer bushldg on the shaft. -
orce requzred for this tlltzng and thus fore and aft

I|nk 83 and has a slot 139 through its pIuraI | ayers which 15 receives a (j:j
92

movement of the chair frame 3, is preferably selectlvely'

10 adjuStable through the use on each side of the seatlof'a
controllable resistance means in ‘the form of a multiple
layer slide friction link meansll37. Llnks means 137 has
one end pivoted as 138 to the portlon 99 of each sw1ng
llnk 83 and has a slot 139 through its plural layers Wthh

_15 receives a hand—adjusted sprlng pressed w1ng nut-screw-
and washer means 14) mounted on a downwardly extendlng
forward arm of seat bracket 93. The frictional resistance
of the 11nk means 137 to slldlng of means lhl 1n slot 139
and thus to relatlve movement of llnk 83 and bracket 93

20 can be adjusted by turn;ng the wing nut to suit the user
of the chair 1. _' _

_ As -seen best 1n F;g. 9, the leg rest frame 13 1s
.preferably supported on and moved by left and right hand
extenszble metal pantograph type llnkages 151. The left

‘25 hand lznkage lSl shown is plvoted to an angle shaped metal
bracket 153 that is fixed on the 1nslde of a flat panel

155 which forms the leg rest frame 13. Pantograph link



M5 It serves to stabilize and | ocate the shaft 119 and |inkage mechani sm
151.  The bottomof the long support link 173 is pivoted at 184 to the
" bettPdm of the long | eg 185 of a U shaped drive and spacer. bracket 187 (see
F ggge_S). The bracket 20 187 has a short_leg 189, parallel to |eg 185,

nd joined to it by the base 191 of the U - Both |legs 185 and 189 have
al i gned holes i-n themthrou h'w?lch t he square dri.ve shaft 119 extends,
whereby the base 191 is para f% to the shaft. Long |leg -185 has a square =

hol.e for t. 1 %&E% ULRI OhrhBReshaby 119
about itsi:g? d’st %’3’ rﬁ%m s% han?ﬁ‘?ﬁll e€%r%| Es’g ?ﬁ?nsrtﬁe drive bracket
187 10 swi 213,%4 t pHVbtéi?-at CDemt €6 Ca OxbwbsepagtabEothel the

€g , SO

-17- long |t moves toward the front in Fig. 9, drives |long

link 173 gpd AEwiagng fﬁpaﬂ Qs vPbed Sdt | D65 OB UERE | Botvohhofi 2éakpi vot
179 so. that the panel 155 goes fromthe vertical position of Fig. 9 to the
ext ended hg7 zed alidk 157Paks (pivotdd Rgsan2intesmediatehpoiptsitoi am t he
stop tab 193 on long teg 185 is in contact with stop shoul der- 195 on the
end of § odgitermediztenrpbinite 167 d85seem atnk62¢3 Fhe &bpoof Lank 167

| ongi tudi nal alignment but cannot go over center because.of engagement of -
the stop dmdmitvgteshat de?l 4@ the Thep, of hkonggsuppertr akeki3d7 S whdle | n
horizontal position.with |eg weight taken by the_shaft 119 and piv 179 .
As seen i the dottemme clinkdibt b BhyosedbrE 149 FQS eupp &ni sm

ram 13 @LGRELY qHeRdSTARREe LLWEoh { ncEbe: EPBaPEaMbob: fontal

pOSItlonSpnvoted at 179 to an angle shaped metal. bracket 181 that is

C

| lolflxed to the bottom of cross plece 63 whlch is a part of
| the chair frame 3. A rlbbed offset spacer link 182 (FlgS-
'5 and 6) is also plvoted at 179 to bracket 181 and .
journaled at 1ts lower end for relatlve angular movement
on cross shaft 119 by way of spacer bushlng on the shaft.
15.It serves to stabilize and locate the shaft 119 and
llnkage mechanlsm 151.
The bottom of the longlsupport'link 173 is pivoted
at 184 to the bottom of the long leg 185 of a U-shaped
‘drive and spacer bracket.187'(see Figure 5). The bracket
20 187 has a short leg 189, parallel to leg 185, and joined
‘to it by the base 191 of the U. Both legs 185 and 189 have
aligned holes in them through which the square drive shaft
.119 extends whereby the base 191 is parallel to the shaft. -
Long leg 185 has a square hole for shaft 119 to prov1de means
25 whereby turning of the shaft 119 about its 1ong1tud1nal axis
: by handle lever: 15 also turns the drlve bracket 187 to swzng :d

the legs 185 and 189. -Counterclockw1se rotat;on of the



€hown in Figs. 1 - 4. The nechani sm 201 nﬁy be substantially the sane as.

structure shown i'n U.S. Patent No.-3,325,210, -issued June 13, 1967. It __-~Zﬁ
includes the inclined Iink 203 which is suspended at its front end from.thg
&ross piece 20 63 of chair frame 3 by a tension spring hanger assenbly . - |

205. The other énd of the link 203 is bifurcated at 206 to receive the edge
of “a sect @gr-shaped pl ate nenber 207 that is nmounted by way of a square hole
on-shaft 119 to rotate with.it. The-plate 207 has special |l y shaped o
recgsses 25 209 in its outer periphEly to act as ratchet neans

cooperating with a floating transverse ratchet .or detent pin 210 carried

18- by the bjddl cBég ongs 20d02at’ §20mbRee &@e«aafacecgﬁ%r?&&% Eela,

springs 211 anchored on a pivot pin 213 between the te 207 an

Wien the shafdrivi®s i Bokg Defkt P78P8hA! 8citBa tle8Y theShah't ﬁﬁhtﬂyfmgh
| i nkage 151, 5 the plate 207 is also turned to expose different recesses

209 to the piin 2dénjewerilonowipRnfiRedapivetol 7ousp ahd telthedipaiel Merpoes
the pinis in.a recess, the leg rest is yieldably held in position against

i nadvertent ofwpn atheroveneitabypobitienhefi Fig209. toThdespxitend2@ horizontal
accomodat es rel ative 10 novenent between the |ink 203 and cr-oss piece 63
due to npvengmsition nof1Bigst hZpbat 4.20Kt Rhfier posd tionFithe $top rtal
toggl e link.mechanism 221 is nounted on shaft 119 and provi-des nmeans to

hold the | eg ¥&ktompaleng 1begi h85ulsyinecontact washt s¢opaghiondidennd 9%
front of the chair frane.gnd'neans to_supply a_spring_assist to extension

of the leg ré&h themnd ot Jependénknlih eBApthsedes Aéveansrdifk 173
square h9|e-Gﬁgfﬂgqégkgrfgtlgﬁgitudinal alignment but cahnot'go over
center bécause of engagement of the stop and stop shoulder.
10 Thus, the leg rest frame 13 ié held in hbfiibntal positibn
: with leg weight taken'by'the'shaft 119 and pivot 179.
‘As seen in Figs; 5 and 6, one metal adjustable
leg rest support mechanism 201 is used in the chair 1 to
providé means for supporting the leg rest frame 13 in .
15 two.positions between the vprfical and horiipntal ﬁositions
- shown in-Figs; 1 - 4. The mechanism 201Imay be substéntially
the same as structure shown in U.S. Patent No. 3,325,216,
issued June 13, 1967. It includes the inclined link 203
which is suspénded at its.ffont end from the cross piece
20 63 of chair frame 3 by a'teﬁsion spring hénger assembiy 205.
'The other end of the link 203 is bifurcétéd at 206 to
receivé'the edge of é_séctgrfshapéd.plate'ﬁember 207 -
" that is mounted by way of é square_ﬁole on shaft 119 to
"rofate'with it. fhe-plate-207 has specially shapéd_recesses_ -
25 . 209 in ité'outér.periphery*tb act as ratchet means coopefating

with a floating transverse ratchet or detent pin 210 carried



- {(her eby . t he lever turns with the shaft. The lever 223 is hDunteg bet ween

' two | egs of spacer 187 and projects 20 beyond t hem where it has a
_- angle leg 225 extending parallel to | egs 185 and 189 of the spacer
: The upper -end of |eg 225 i.s pivoted at 227 to the front end of '
-C-skraped toggle link 229 that curves around the outside of spacer 187 and
across |leg 185 where it has an opening in which is 25 °  hooked the end of
“a helical coil tensiom spring 231. 18The spring axis is substantially -
parallel to Ieg 185 and the = -19- botton1end of the spring is anchored éﬁ'

el ract 3? y Xe’b% @i@f@gﬁghagépgﬁﬁﬁé&k Jate |ﬁ1%ﬁ<ulr?£:iFn5rﬁtﬁh§s£‘f Fr panel
55 119 te -
the |oq r 80 tenm oh vk iadduznd RBERDERE om BOINFC A Sl Al © "
“wh 1, dI 5
shiﬁ“‘i‘i’gf’*}kervﬁf#g@%%@?ha% hé‘ﬁféar&mﬁé’%ﬁé" "l e 35 ¥l I 1P ©
UL the ol gpd{@HF thi hipKODegRerRbhan1S chindugh a&mqeqkfsag' om 235

(Fig. 7) 'S pr an extension o "SW ng

‘Prefergabl yp é%‘a{ n'Zéﬂzgiaﬁiﬁab‘tMrgEﬁ eee(ea:gog@ d%;g r%gﬁa e5223 s

connected to as wil | e desc nlsnla so 15

~produces tigg ity et CﬁmrdégeﬁalﬁgM%nt hfiebaglg i F¥ thilrd aidg |inks
© 83) is noved. The tilt |inkage 235 includes a |lever 237 that has a square

hol e whi cleIeacei s, SiWiién 14Re vpenely Gh. hueeeeWsthﬁIf&ISdgafﬁest e lever
2371 s Iocated I nsi de the spacer
yieldably held in pos1t10n agaznst 1nadvertent angular movement '
by the mechan1sm_201. The spring 205 accommodates relative
10 movement between the link 203 and cross piece 63 due to
| .movement of pin 213 with plate 207.
| | Referrzng to P1g 9, a metal toggle link mechanlsm
221 1s mounted on shaft 119 and prOV1des means to hold the
leg rest panel 155 in fully retracted position agaznst the
15 front of the chalr frame ‘and means to supply a sprlng assist
| to extension of the leg rest frame 13. " The mechanism
-comprrses a 1ever-223 w1th_a square:hcle receiving shaft 119
.whereby';he'lever inrns wiﬁh the shaft. The lever 223 is
mounted between the'tﬁo legs of spacer 187 and projects
20 Seyond.fhem where it has a right angie leg 225 extending
parallel to legs 185 and 189 of the spacer 187. The upper
end of 1eg 225 is p1voted at 227 to the front end of C -shaped
toggle 1ink 229 thac curves around the outside of spacer
_-187 and acrose.leg 185 where it.has.an openinéuin which is
25 hooked the end of a he11ca1 coil tens1on spr1ng 231. The

sprlng axis is substantlally parallel to leg 185 and the



28 187 and extends rearwardly and upwardly beyond the spacer base 191
where it has a right angle |leg 239 extending parallel to the spacer |egs
185 and 189. The upper end of leg 239 i's pivoted at 241 to the bottomof a
dog leg or substantially J-shaped link 243. Pivot 241 is a little forward
of shafg~25 - 119 and the top portion 244 of link.243 is substantially
horizontal in the leg Test retract position. The front end of the |ink 243
| s/prvoted at 245 to the substantially vertical top portion 247 of a |long
rotkér link 249 that has a straight. =1920- portion 251 slanting down

~toward the carriage fron ross pjece_33. The straight portion 251 is
pivoted at g’t?qtrﬂ"gﬁfbé(’ii%\{ eﬁb%iﬂiplz% 1% anchAzrd 9RapeRipi ¥88 Bixedettonss
that is fix oR toR Q e carriage frane gjde bar 5 31 close to the
front end oﬁgﬁhﬁﬁﬁﬁkﬁ{gﬁjkfn SHET 18 ¢ on enngFatHB tBexdes| TRRt249 is
pivoted at - ] i . shogt, tilt deive |ink 259. . The top end
of link 259%%’15%‘;9’?#3”%]1&{ Fig sﬁsr&fﬂ?i %PF}“&tPHh&hP?. 8é|1t’-Pgal. |

e

Seimg 1 P NS UG DT i bor bl "Ophen, REBE 198743 PRRARea
i nkage 5235 cor@ieden) cuINIdd oafte A £fe pRbi {LELLED, PRLIpEYbAT byt hrough

rocker link 249, so that the torce required on n essi ve

even t houghwiqre evadt il Bhimdvee Qg 'dhd Sgo! dFEfdcent Puswﬁgﬁéﬁhbﬂntﬁg the

handl e causes pivoting of ‘the |inks 249 and 259 to c ahge I'St ance
bet ween t he siprieygm2dlatwe 1 \ads 1308 Ndp &Pt ol éPehPhI ok §§'aﬁa,ibggghé to

tilt the chair. frame about the horizontal axis 41. Drive |ink
facilitatesodushaditeridid.on ' -
| 'TUrnihg of shaft 119 to move the leg rest frame
10 13 will tilt the éhair frame 3 through operation of tilt
| linkage mechanism 235 (Fig. 7) which is.préferably an ‘
:extgﬁsion of front swing liﬁk 77. Preferably, to facilitate
assembly and operation, the tdgglellever 223 is connected
to mechanism 235 as will be described. The méchaniém also
15 - produces tilting of the chair frame 3 when the back frame 11
(swing links-83j is moved. | | | .
© The tilt linkage 235 includes a lever 237 that
has a square hole which receives shaft 119 whereby it turns
with the shaft. The 1ev¢f_237 is ioc;;ed inside the spacer
20 - 187 and exfends'fearwardly and upwardly beyond the spacer. _
base lél.where_it has a right'angle ieg 239 extéhding parallel

to the spgcer legs 185uénd 189._ The upper end of leg 239

- is pivoted at 241 to the boftom of a dog leg or substahtially |

- J-shaped link 243. Pivot 241 is s little forward of shaft
25 119 and the top portion 244 of link 243 is substantially
hori;bntal in the leg rest retract position...The front end of

the link 243 is pivoted at 245 to the subStantially vertical

-top'portion 247 of a'long'rocker link 249 that'has a straight.




28

by recline and by leg rest) of the tilt mechani smw thout problens of »
up or bending and al |l ows novenent or position holding as intended. As

indicated, the toggle lever 223 is connected to tilt mechani sm 235 -and
particular, to 25 drive lever 237. The interconnection properly

'spaces 'the two | evers, increases their strength, holds alignnent and
prevents tip-over on the shaft 119, and facilitates manufacture, assenbly,
and operation of the toggle and tilt mechanisns. Referring to Fig. 10 (as~
30 well as Figs. 7, 9 and 5), theapi Lt drive lever. 237 has a key hole =~ N\
shaped openi ng 265 adjacent its Ieg 239 and a right angle flange 267 at its

bot t om not Cfxe&rt;onZéslaélahelﬁaddbarm%éa el ERYriddd FRmMOT RS | el
~to arm 239 and sho der dicular, to At assegesy a latc

‘proj ecti on BLFYr gg Rortien é’r?é'l &5 pdvgr BN he top of
tﬁggl ehl evcra]rzﬂeérmediatﬁrpoﬁnﬁ 258htough thhgleolshaped q:idrowwhckeml fso e
that the thi € | {0 rr.ow sl,ot_ of the
keyhol e 265 #%?H§$%€ %% ?ﬁ%g§ g@rggg gksgbg %ggFigﬁEh@& (ﬁﬁﬁlon t he
| ever 2235fi3k G@Qﬁ&stothhesﬁrbate8269°£n&hetGatzuageaﬁoedgﬁﬁaguﬁﬂsxnthe
shoul der 2714,4 ntﬁger%%éirsmﬂ‘k 318 g_gt g_%tw ggzgl 52 assg.%%#ol es 224

and 238, the evers are et her oxl 1 ke that is-

sturdy, - durdepetompef naj aharks Ei-gﬁefirﬁ(igl digk 25Pne T kP 80D reduces
~the need foroﬁlmdzwnfsoiawatea BBE2BA k> aFaubstardiday, sty na&de

surface 277 \trehr@ta.cal évtvnvtvgr exil:ensionni ge %erfa ¥ c:}.fvoi'.paa e l?stfhl 1.
10 front seat support swing link 77. Pivot 261 is a little
forward of pivot 8l1. The tilt linkage 235 provides
significant force amplzfzcatzon partzcularly through
rocker link 249 ‘so that the force requzred on handle 15
is not excessive even though some body we;ght is being
15 1lifted. Thus operation of the handle causes pivoting
of the links 249 and 259 to change the ‘distance between'
the intermediate prOt poznt 253 and the pivot 81 and
thereby to tilt the chair frame about the horizental
~axis 41. Drive link 259 facilitates dual operation
20 (by recline and by leg rest) of the tilt mechanlsm
without problems of lock-up or bending and allows movement
or pOSltlon holdzng as intended. '
As just 1nd1cated the toggle lever 223 is
-connected to tilt mechanlsm 235 and, in particular,6 to
25 drive lever 237. The interconnection properly spaces -
the two leVers increases their strength holds
alignment and prevents tlp—over on the shaft 119, and
'facllltates manufacture assembly and operatlon of the
- toggle ‘and tllt mechan;sms. Referring to Fig. 10 (as
30 well as Figs. 7 9 and 5), the tilt drive lever 237 has
ha key hole shaped opening 265 adjacent 1ts leg 239 _
and a rlght angle flange 267 at its bottom notched '



When. square shaft 119 is rotated counterclockwise to lift the leg rest 1
pivots 241 .and 245 will swing to the left, with pivot 241 going over cent
with respect to shaft 119.  This. notion rocks link 249 so that the part 2
8f it beyond pivot 253 goes up carrying the pivot: 257 up. This inparts a
vertical conponent of force to short drive link 259 which is transferred by
pi vot 261 into.the bottomend 263 of front swing link 77. This upward
force, therefore, reaches pivot pin 81 which is carried by the chair frame
325 -and lifts the pivot pin 81-2d=tilt the chair frane 3 about its

pi vot 41 without affecting the position of the seat ~ -22- frame 9 _
relative to tite theaiend rtorgproviide tabutmewt esusfpcepd60i pazbllelt te ammunt

. of elevation of the leg rest and, in the chair shown, is about 6 nmaxinmm as
previ ously m23 @ndd shouldenidd? k perpendhenlanctoeytTesAti assembdy, avwen
.the 5 leg Test is lowered, - the action is reversed. |t takes place

regardl ess ofiatish prajertinnididrformedcapathesendeofia rightnangie
shifting of the occ t during recline to the rear 2f ivots 41 Help

reduce resis & ALt AP 10k tegelesieveEnl §SEF jpserte

When the_rear ,swinq link 83 is jmpved,in a counter- clockwise ditectio

about pi Sor - B TouFh,AHE el e a8Y SRA Ve d (dovResctREr hRE ShifhgeRk
upwardly and forwardly. This_ is accommpdated by clockw se rotation of front
swing |ink 7PHrthe Viate A3 chitai dRathe bAttamat N3TESKFasliodl of the
parallel to its-orjgi - position.. The pivot 261 at the bottom of the

| ower end 2&§?ﬁh9%%k?§# g '%@%chbﬁkﬁrgeISHSEf BRAAPSE, §/P3TAFIOCTBL t owar d

- the f'xed'caQHé¥§§s position the lever 223 fits against the surface 269

and its vertical edge against the shoulder 271. When the
10  shaft 119 extends through aligned holes 224 and 238, the
 levers are locked together in boxlike drive assembly that is
-sturdy,]durablé; and maintainﬁ proper position. fhe feature
‘also reduces the ﬂeed fbr close dimensioning of the pérts.
: Eacﬁ 1ever has a flat.side suffacé 277'that.is next to the
15 inside SﬁrfaCe'bf spacef.base 191. | - |
B When,équare:shaft,IIQ is rotétéd.ﬁounterclockwise
 to 1ift'thé leg reSt'is, pivots 24i and 245 willlswing fo'
" the left, with pivot 241 going 6ver_cente:_with respect to
shaft 119.: This motion rocks link 249 so'thaf the_parti
20 of it beyond pivot 253 goes up'cafrying the pivot'257-u§.
| This imparts a vérticél éomponeni of force to.shdrt drive
1ink 259 which is transferred by pivot 261 into thé_bottbm |
end 263 of front swing link 77. This upward force, therefore,
reaches'pivét pin 81 which is carried by the,chaff frame 3
25.'_'and lifts the pivot pin 81 to tilt the chair frame_s abpﬁt

its pivot 41 without affecting the position of the seat



pLyVoOt 253. However, rocker |ink 249 re5|sts anenent and this IS

sl at ed back- through drive link 259 into an 20 upward. force-on chair

pivot 81 which tilts the chair frame 3 about it$s pivots 41. As

previously mentioned,. this tilt is about 7 for full recline of the back
raame 11 in the present enbodi nent and corresponds to the p05|t|on of the

'T.back frame 11. It occurs in any . 03|t|on 25 of the leg rest 13. -23-
The various |inkage mechani sns (+42 seat support 75, translation 97, o
swi ng resistance 137, leg rest 151, toggle 221, and tilt. 235) exert xf

cont i nuoUsr £ietg Oi'e'Dafeivé heoathel ahalas iftriamre_.of ThHee tallal fadgbeeigd 5 on
pivots 41 and it is not permtted to have a free rocking action such as -
found in propekiignahate. théhamoanitnod edevatioh tof tthef g eredy dnd, | eg
rest nmechanismis determned by engagenent of stop 193 on leg 185 (Flg 9)
wi t h shodindethel hair | $héwi 73ishabeutthé ° nmaximumd agr q:e'e]ncnislv Inerct iewedd
.by back franme recline-.is determ ned by nmovenent of the carriage 5 to the .
end of tThis addpcomfertowhen| theudeggmessodist ildif ved detyen rhe by -a stop
means 281 with a stepped vertical flange that is secured to post 69 of the
chai r 5f r AR8 fRHE 1% obeverede §b#uesmen13559‘eamse%n ztorﬁaehes IRFRfES t hat
ﬂoverlles_catrlgye fro t _cross ELece 33 and hag a.pl tlc ad, e exposed
a

top of WHRERY afh?8§°c dReaBEsittAg e ? Qﬂﬁ) pi et’® 33"
oL AR Tt e A “Vi# Y eaieoe
pivots 41 help reduce resistance to operation of the.leg

rest mechanzsm. o : _ i B |
flg_. When the rear sw1ng lznk 83 1s moved 1n a countere

clockwise dzrect1on about pivot 85, as when rec11ne is

'occurrlng, the seat frame 9.swings upwardly and forwardly.
This is-accommodated bv cloekwise rotation'of;fromt_swing
1inh_77_on pivot'é; whioh maintains the seat.substantially
15 parallel.to its_origimal'position. The pivot 261 at the.
bottom of the iower end 263 of 1inkl77 swings.clockwise
" about chair frame pivot581 toward the fixed carriage
pivot 253. However, rocker link 249 Tesists movement and
th1s is translated back through drlve link 259 1nto an:
20 upward force on cha1r frame pzvot 81 which tilts the chair
| frame 3 about its p1vots 41. As prevzously mentzoned
thls t11t is about 7° for full recline of the back frame
'11 in the present embod1ment and corresponds to the
poszt:on of the back frame 11. It occurs in any pos1t1on

25 of the ieg rest'13.



| Pk .ext ensi on 263 provide tilt nmeans for both recline and | eg rest :
tilting. Exténsion pivot 81 is to the chair frame 3 while bottom pivot 25 H
fer the link 259 is, in effect, a pivot to the carriage 5. That could be >
done if 25 the chair had no Ieg rest 13. Pivot 257 can only be noved. by
angul ar novenent of the handl e .15 and shaft 119 to activate tilt mechani-sm
235. Oherwise, it is fixed in - 24 accordance with the position of the.
| eg-rest 13 by virtue of stop 193, adjustable |leg rest stop nechani sm 201,
or M@t ract engagement of the leg re 13 with the front of the chair frane..

Thus, back recline in any position df the 5 ' Ieg rest produces tilt since.
pivot pin 81 is pushed f Ct PCEW Sged#lr Ni ng of
link 77. \When the rocke?ﬁ}l % s|s:|[:'i)|v t e tl'?lglﬁn 259 noves up or

doun 10 f OF C€ flddsp AN EEIYn &7 P lrggfstdiiee 137Me18g 10

As previousl ysg’ggrl O,dx',j’ operation or% t he ﬁnéest and associ at edg?l | ti ng
of the chair ipgnasy zabdyldeeindftine 235) dteet dontihbioasne

assi stance fromtoggl € spring 231.” Operation of the recline - translation

- tilt systemedisiclovess e gigelhs i position vef gthe sthair nfrade 3on the
part of the chair occupant with no spring or |ever assistance. Wen the
chair occummntor gisrdthe Meiad Df is snot jmnbm&rmthmwl jregarackinge’
back frame 11 nost of it will be concentrated above the pivots 85 so that
the links 83 platidrhesumitias réound limex orecking clpair} oEhe PARLMEMaNS| at e -

this back pressure intd forward notion of the draw bar 103 apd carriage 5.
As the back . degree of tilt effected by the leg rest mechanism is

determined by engagement of stop 193 on leg 185 (Flg. 9)

with shoulder 195 on link 173 while the maximum degree
10 of tiit'effected-by back frame reciine is determined by

movement.of the carriage 5 to the end of the_track 29,

. The non-tilt, upright posftion is determined by a stop”
.means 281 w1th a stepped vertical flange that is secured
to post 69 of the chalr frame front cross brace structure

15 59 and a horlzontal flange that cverlles carr;age front
cross piece 33 and has a plastic pad the exposed top of
_whzch is shown at 285, for abuttlng engagement w1th cross
plece 33 to lzmlt clockw1se plvotlng of the chair frame 3
relative to the carr;age 5. | .

20 | The £ilt dr1ve 11nk 259 in conjunctlon with sw1ng
.11nk extenslon 263 provzde tilt means for both recllne and
leg rest tilting. Extens1on prOt 81.15 to the chair
frame 3 while bottom ps.vot 257 for the link 259 is, in
effect a prOt to the carrlage 5. That'could be done if.

25:the chair had no leg rest 13. Pivot 257 ‘can only ‘be moved |
by angular movement of the handle 15 and shaft 119 to

activate tilt mechanism 235. Otherw:.se :|.t is fixed in



frane 11 pivots rearwardly the nonment arm decreases but, to sonme extent,

Vis offset by tilting up of the front end of the chalr framé 3 and seat
' ¢reby increasing the 25 conponent of the occupant's weight that is
appied to the back frame. The freedom of this novement can be regulated
.25 by adjustnent of the resistance devices 137. To reverse’this notion
and let the chair return to its uprlght position, the occupant of the chair
'sinply leans forwardly to take hit&%er her weight off the back frame 11 and -
let that_weight 5 conponent be carried by the seat frame 9. This will Ie&f

the |inksa88opdaRgedadithl ithe RAYIN 6% PV eKé 1bgi feaeanbybyev&&eﬁl
- positions. This weight shifting is.also assisted to some extent by decrease

intilt opft beophass f@@j&ﬁm&e tTége +ed psstop sheéhanebghofigreardly avay
fromthe back frane 10 The wei ght bal ance provi ded by t-he pivots 41 -
and the trétragtlengamamumt(Bf\mhd1léger&emr13wwﬂghsuhaofroﬁecb&nmael75
enabl e the novenent's just described to be started and to -conti nue w thout
the need thapwsfiragei.nsThuisg bk wEekins n aspe poﬂetlbnrof thel ever age.
Sinpl e weight shifting on 15 and off the back ‘energi zes the novenents. As .
previgusl ¥egnttesst pao swdiigit sfinge imiNobrpimt hlrésppushed upe pivots 41
al so helps in operation of the | eg rest nmechanism Thus, the invention :
provi des anfe8WRNaBromc €ATT igaen ekyrQ%ﬂCkW%ﬁelEUV%%9gcéﬁféiﬂkaé and easy

to use. CLAI V5
hen the rocker link 249 1s p1voted the t11t link 259

moves up or.down to force correspondzng movement of pivot
81 and Chair frame . 3 | .' |
10 | As prev1ou51y descr1bed, operatlon of the leg
rest and assoc1ated t11t1ng of the chalr is energlzed by
movement of the hand lever 15 with some assistance from
toggle spring 231. Operation o£ the recline - translation -
ttzlt system, however, is.energized simply by Weight shifting
_ 15: on the part.of the chair ocoupant with no spring or lever
assistance.- When.tnetchair occupant ieta the weight of_m
his or her back rest neaviiy againet the back frame 11
most of it.will be_concentrated above the pivots 85 so'
that the.links 83 plus the back.frame 11 become long
'.20 levers that tranelate this back pressure'into forﬁard
| motion of'the draw Sar 103 and carriage 5. As tne back
frame 11 pivots rearwardly the_moment arm decreaees but;
to'some extent, this is offset by tilting up'of'the front
end of the cnair frame 3 and seat 9 thereby increasing the
 25.' component of the occupant s welght that is applzed to the

back frame. The freedom of thlS movement can be regulated



1* ,Areclining chair conprising a chair frame having opposite side nenbefg:éé
i ncludi ng upwdrdly extendi ng side portions at the rear of the chair framel -
g, seat frane located between said side nmenbers and bel ow said upwardly 5
extendi ng side porti-ons, a pair of rear swing |links extending upwardly a
subst anti al _di stance respectively above opposite sides of the rear of the
seat franme, neans pivotally connecting top parts of said rear. swing |links

to said side portions of the-chair frane, nmeans pivotally 10 connecting

| oe¥ parts of said rear swing |inks26e opposite sides of the rear of the
seat frame whereby the rear. of said seat frame is suspended by said rear

swi ng |inks toh adjustnent 6fatkefvespstahak devécest 130qut Te reaerse
horizontal axis |ocated a substantial distance above the 15 seat frane; a
pair of frorkhisinetiomkandxiendthy dhasnaretyra sobdtsnupaiighitspasdeion,
respectively bel ow opposite sides of the front of the seat frane, means

pi votal |y c&rhfem'-'rlgﬁ)% ?)grtbecﬁ:h@hé simplysdeags| ferwardlyhgosgakes r ane,

pi vot neansJ§:VOtaHg%rconn ctin Iomer'parté of said front swing |inks 20
to said oppdsik Ll t off thechack frame 24r apdvdetnghaBomeight ont
hori zontal axis located below said seat frane, suppqrt ans fqQr. supporting
the chai r‘J’ ot PRIHE %v@?rf)ﬁ?‘?sb%ftgﬁi sedhafrap aﬁe s&gésmbf dr defeithg -
pi vot ed on i ol.}s 0 oy . PLVvoLing.Qf said:chait:. .25 franme about, a. -
bot t om hori_?gr{ﬁ‘afl%i%ﬁ*ﬁgﬁ%%ﬁb%?‘gévg#aggéfl%e owar _Fégrtrangagﬂ:grntver%lcal
hori zont al : gr e Ldschghp .f I \' {
between a r tracttitaao sf)bsi??%?\s‘g%g&% g‘?(?gﬁgggb%s?#gn?gggﬁg?g gg’e(r;'g?‘gd

means for madiheay deoréesé betveep sl Ehéochﬂ?a?&"iﬁl-eag‘in‘éﬁ ¢Rqed

posi tions, .a back frame | ocated between said chair frame upwardly extending
side portionelp®as sHiPOWeIghOPPOs4 LTy darapl feandthackatkareane 1R
: 1d The weight baiance provided by the pivptsldl and the
| tilting in conjunction with the chair swing support mechanism
75 enabig the moﬁementé just deséribed to be started and-
to Continﬁe without the need to push agaihst thé chair arms
53 or use other forms of-ieverage. -Simplé weight shifting on
15 -énd off-the back §ﬁergizes the'movements. As previgusly.
indicated, the-weight'disffiﬁuﬁioﬂ wiih respect to the |
" pivots 41 also-hélps in operation of the leg'fest meéhahism;
o Thus, the invention provides a reclinable chair

with leg Test that is very comfortable and easy to use.



é;_{ of said rear swing links for novenent with said swing |inks about
'Y rear horizontal axis whereby said back 35 frame provides for reclining
by pivoting about said rear hori zont al -axi s When back pressure of a .
“chair ,occupant is applied to it at points above w) W““l tal axis, ®
such back pressure al so causing forwardﬁénd upwaﬂm mﬂml id seat -
frame on said rear and front swing 5 T chair*franmtiMt i fkage neans.
connected to said front swing links fQLAEMS i ng -the chair frame rearvvardly

‘about said-bottom horizontal axis upon extension of the |eg rest, said tlltq-f
li nkage means bei nglar r&ngeqlnamganbmu: lcomprdsti ngx @e ediadr tfxrame i nt 0

upward for s S n nt al
axi s and t ie?itgg ?? %gler rar?eysrg'gircvj\'/grdéiy %r?%@[s 3’\(/33% ét}%ﬁtrﬁi

suppor t rre%\ih@ 2°rtA°Gﬁa?F thecrapreof the shair fmamesi @ seat dramefrane
tilt Ii nkayscaeaasnéewaéﬁaaasa 8138 embelrs bad BR1GAAIdald Aid yar diy

upon, recline noyenent back franme, said tilt |1 nkage neans

transnit i #t %@kngeﬁtaﬁepPGF&Qn?nt 8 PR Off sedr Swing dimist . swing

links. 3. écﬁéﬁdin@supﬁarﬁmyth stbeithhes agf &h&a@!’c@&@ﬂdﬂﬂé@ wher ei n
said tilt kage rreanglnc udestl t drive nks for . tilting said chair
frane, sal%‘w?pﬂ??ﬁé Pi AkSeBePhg tPENAERES (?aftrd"tﬁ TS P hks and

to said suppestabbpneondechingatopapacitai wEd saridan:;eaprr esweitignd. itk ngo
wherein s u ORI S a I :2.{% nted on .
t he base f%?léoﬁga%u‘a Fa?rgaggl gtﬁlsoﬁﬁtag'\%;%égﬁ% cl;{lé't%g'n l\:%yd t he rear
of t he m.amonnggtmgh&pwerr pasts of said rear swing links to oppos:.te

sides of the rear of the seat frame whereby the rear of :
said seat frame. J.s suspended by said rear swing links on-
said chair frame for pivotal movement about a rear

horlzontal axis located a substantlal dlstanoe above the
15 seat frame, a pair of front swing links extending downwardly .
a substantial dlstance respectively below opposite sides of
the front of the seat frame, meag.xgongectlng top parts of
" the front swing links to the seat frame, pivot means
~-pivotally connectlng lower parts of said front swing links
20 to said opposlte s;de members of the chair frame for
pivoting about a front horizontal axis located below said
seat frame, support means for supporting the chair on a
floor, lower parts-of'said chair frame side members being
pivoted on said support means for pivOting of said chair:
25:frame about a bottom horizontal axis located below and
between said rear and front horlzontal axes, a leg rest
supported on said chair frame for movement between a
_retracted posltlon and an extended position, ‘handle
operated means for moving said leg rest between said
‘30 retracted and extended positions, a back frame located
between said chair frame upwardly extending side portions,
means supporting opposite sides of said back frame on top
parts of said. rear swing links for movement with said swing
links about said rear horizontal axis whereby said back
35 frame provides for reclining by pivoting about sald rear



S|de menber s belng pi voted on sald carrlage and said chalr frame belng
conj oi.ntly novabl e hori zontal l'y wi'th the carriage, said baek—frame being. |
attached to each rear 30 swing link so that - recl [ neuﬁressm‘ “ on by the\

back of a chair occupant is applied above the re and
noves the»botton1of the rear swing |inks. iR7a fo n sabout the
rear axi s, and push [ink nechanlsn1attacheg ta and’ nnved by t he botton1ends

of said rear ﬁ mnng g xi co e ted to- sai d base noVvi n :
cart¥age on th8¥h3EeBRtas a ScWhep BEREFUER & aﬁﬂ"i’a%@%‘l o"st i1t
| i nks are conappliddt tosikdatr potintei a@dvenlsamd-eam Mnimtala@eziss.

6. A chair a a n 4 n sai d
botton1hor|zo%F8* ggsg #gegﬁﬁggtgégénegﬁfg& | - 5Qghen?&¥§ Qgﬁ{ton1ends of
said rear wevegentnRf gaddaseabsfaameabndisgishsearoand frpndt swiag ear
‘hori zontal @xj spiBer elyig E‘B'Jaﬂé LY 9& ?e""ﬁieﬂlﬁts Conhectald tr@asant 10

Is |ocated to_the rear of_said bottom hari axi s and upon renoval of
pressure of tREOBRCRWERTIaldRks: £6&c Eavdng: Sher Fhagac ETAMeE SATIATY t he

{ﬁqUIred f?rCSbbﬁt”B&ﬂdtBetteﬁrh&WhEBnEhﬂkaxh@ Apod leitiethsiione Uf dherllug
elr pivot nean

chair @as.clained in ne of the
precedi ng cIaFﬁﬁgmhﬁPéPnt§&tdlﬁ8H59§ Uﬁépétgﬁlﬁgéﬁ§r§§gﬁﬁfg¥% with
said. tilt drilegl rekt estbhstionafdrceainthb apwards forcecon saidrfiont

accor dance, gt blhl1e1 PRRE! kA" 2l gb"8i80 £L8RY relizontal axts PAKIRNCES

clainmed in el'n Sai
£§ea365and thereby tilt the chair frame rearwardly on its

pivot to the support means. :
2. A chair as claimed in Claim 1, wherein said
chair frame tilt linkage means is arranged-also- to tilt
15 the chair frame rearwardly upon recline movement of the
" back frame, said tilt linkage means transmlttlng ‘back
recline force_lnto upward.force on said front.swlng links.
| _ 3. A chair as set forth'in-either.ofpthe-preceding
claims, wherein said tilt linkage means includes tilt drive
20 links for tilting said chair frame, said tilt drive links
being connected to said front swing links and to said
_support means._' |
4L, A chalr as. clalmed in any preceding claim,
whereln sald support means comprises a base and a ‘carriage
25 mounted on: the base for longltudlnal translation toward the .
front and toward. the rear of the chair, said chair frame
side members being pivoted on said carriage and said chair
frame being'conjointly'movable‘horizontally With the
carrlage. said back frame being attached to each rear
30 swzng link so that recllne pressure thereon by the back of
' a chalr occupant is applled above the rear horlzontal axis
~and moves the bottom of the rear swzng 11nks in a forward
direction about the ‘rear axis, and push link mechanism: '
attached to and moved by the bottom ends of said rear
' 35'sw1ng links and connected to said base for moving the



acl\e oper at ed nmeans incl udes rocker I|nks pivoted internediate their
s on said support neans, the bottom en rive=links

B pivoted to the botton1ends of the rocker i |.e operated
: 2 means including |inkage connected to the t Ilal m,“mH I cker links
- for plvotlng the rocker Iinks upon oper I on of* andl es oper at ed neans.

9. Achair as clained in CaimS8, mhe n~said handle oper at ed neans
InC|UdeSEtakri&geﬁoﬁtthenbasbly 30 supported on said chair frame, a handl e-.

mount ed on said shagt fﬁ} ?{Qg %alﬁgad%ﬁaeggg r%hggegga@%ﬁgpnpr|5|nga

drive links keyed t0 said connectln

pi vot ed attiche kinks axze o‘F‘PW‘FFﬁﬂ BAdsaidt ﬁEOEFhéTﬂ'l@Edltl@ktshéntdoGOend of a
rockerlllygfd)dg {&lge 35 neANS mhereby sai d handl e plvots sai d rocker
link.. . 10. - A chairas clajnmed in i ncl udi n rest hol.d means

for reléasably hoId@ng'%dF%P%ﬁa?? %ﬁ%?ﬂg tBrﬁP¥g°§ﬁdg§a e preceding, ,
selected Qiaiis Sihiéféin PSSidi Bo6tom horizontallaxid §8albcated anmad in

opri ng.nedrehadihdat End TROEEACREARTEE 58 4P ) anina, 1iks"B0d
turni ng tre a’(hétantn.el edibseande fegwarély 6f. thd ckarr harizbatadd in CI aim
4, wh I !

4 qoner el LA Ll B0 s nd Yol SERR0 S LS UdSaREOGkR Lhas BRAPARY L2

si des of t ansver ext endi ng I 'Ng
poi nt s 16n mukbcaj:ﬁ@rtd: i i maSaoﬂ ehadrbotam hpuszonrtnﬂ.ageupu exdat |y

connect i NGl GREvENr PrébBurCbe’ theMickOokNs bRk oRRpatit the rear

swi ng |ink
' J from the back frame prov1des the requlred force to move

“he &ewag} swing links in a rearward d:.rect:.on about their
prOt means. _ :
15 o 7. A chalr as claimed 1n any one of the preceding
.clalms whereln said handle operated means is lnterconnected

Eeee—meanH&-be)sald cHATE t__h
position of the leg rest. _

20 8. A chair as clalmed in Claim 7 _whereln said
handle operated means 1ncludes rocker links plvoted
intermediate thelr lengths on said support means, the
bottom ends of the tilt drive links being pivoted to the
bottom ends of the rocker links, said handle operated

25 means including linkage connected to the top'ends of said
rocker 11nks for pivoting the rocker llnks upon operatlon
of the handle operated means. '

Cordance with the

‘9. A chair as claimed in c;aim's,'wherein said
handle operated means_includes a.drive_Shaft”rotatab;y_

30 supported on said chair frame, a handie mounted on said
'shaft for turning it, sald handle operated meansfgrnkagé]
comprising drive l;nks keyed to sald shaft to turn w1th it,
and connecting links pivoted at one end to a drzve link and'_
at the other end to the top end of a rocker link to provide

35 means whereby said handle pivots said rockerlllnk



1“6 wher eby novenent ther eof. rocks said rocker i nks on said transverse
Journal means; and | ong push |inks .pivoted at their—front—ends fo the fror‘ft

gnds of the rocker links and at théir rear ends t base and,
serving to limt: the m ni mum di stance between sai \n m! “ ‘2“) our nal

_means and-the rear of the base whereby rro nt o Lrear sswi*ng |inks
in a forward direction produces m)verrent. said charr frarre and carri age

in a forward direction. A chair cl) ai e d’

tredsver se j our nal rred-r% i %Iqi’r?eg 2% r"'@i]r?s’r?ﬁggudr a‘ft nr%‘%e]g{%?!rgr frgl

ggg\r/\gtegdagga%?glr &ﬁdﬁdﬁa m tﬂb:srr%s;)aﬁah.?e hniadsznq rsamd shafit hﬁndl e

. § i %h résd €h '€ %’é@ﬁ ngf ani sm
shaf ed to sard

act uat ed by &3¢ ransvers Five eing connect l'eg rest
for noving | severadepasditiong. act and el evated 30 positions. 14. A chair

as claimedgin Claiml310r 3.chaie Qg éﬁﬂnéw%lcmﬁﬂemncin@tmmg
tra_nsyerse dr.aw bar attached to the b t-om end aid eﬁir swing |inks.
and |ink nmea®eogdehBechanisn "fﬁ%ﬁc{ﬁﬁ’ thP t??e"‘ies&?aé?lo%n% VNG TREINS 5

|Ci0”k5 ' gomekah? o] ttﬁﬁv‘e ashetl aunaaotoqgﬁ agoeiébvmheu:entreatol asskstreans
npri ses bragckets a a W vrn wnwar dl y ext endin
| egs and upwamdlSR etg’ L%ﬁéﬁ&%l?a]f a‘ieda"ah?hﬁ Vot ed a%/ t heir .g
rear ends to 5 sai d Im.s acchair les reXadmed dirergkain arw,l'l¢m1<!er5$iﬂks :

said rockgp m?%e iy %%%Aﬂ% Rt Jddk se ot e Bubes aoh | GbpysSte 2k gaks

.sai d push anl s
of the chalr, transversely ‘extending means Journalllng

1ntermed1ate points on said rocker links on said chair
frame, push linkage plvotally connectlng the rear ends of
the rocker links to the bottom ends of thensgdng links
15 whereby movement thereof rocks said rocker links on said
transverse Journal means, and long push links pivoted at
their front ends to the front ends of the rocker links
and at thelr rear ends to the rear of the base and serving
to limit the minimum dlstance between said transverse
'Zq.journgirmeans and the rear of the base whereby movement'of
.~sa1dppw1ng links in a forward direction produces movement
of said chair frame and carriage in a forward direction.
13. A chair as claimed in Claim 12, whereln ‘said
_'transverse journal means includes a transverse drive shaft
25 extendlng between and journalled on oppos1te sides of the
~ chair frame, said- handle operated means including said
drive shaft, a leg rest operat;ng mechanism actuated by
said transverse drive shaft being connected to said leg
 rest for mov1ng it between said retract and elevated
30 pOSLtlonS. - ' : '
| lh; A chazr as clalmed in Claim 12 or 13, wherein
sa1d push llnkage includes thransverse draw bar attached
- to the bottom ends of sa1dn§w1ng links and link means
connectzng the draw bar to the rear ends of the rocker

35 links.
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ged so that when said rocker |inks are pivoted to substantially
dl positions said | ong push links are 10 substantiallEﬂhoerontal and

‘pa | to and | ocated between |ongitudinal i 'ﬂﬂ“ uu ﬂ .. 16. A
rectning chair conprising a base, a chair fr o

. _ . s&upporting
Said chair frame on said base for |ongitudinal trans \

atlon between rear and
forward 15 positi.ons, said chair fraﬁﬁ.ﬁéiﬁg supported on said carriage for

tilting about a horigontmlchais astskaimédr dar dladm 143 whetidinomaid leg -

et b aes oL Rh B beb  BPRCALs REEAER RS 8D, AT B,

ley rest avingredownwardlypestending iege ahdi npwhrddy slemte®) novenent
bet ween upéw&%%ﬁeﬂa;wl séfsigﬂgr ReSkb! g&!éothan&;eg%h@%giéka&i S erting -

the carriage, chair frame bac nd responsive to back pressure on the

back fBamSadrkegs RAnakt theirnforwards eade 50t A4 sacken ddmksat es said 3

carri age auhi&hedékés arenkSdahll 5818216ng5pabai L ihkaBedngsai d carri age.

about said gxis in, unt s .coryespondi,ng t nd. det er m ned .by- .t he anount of
~ovenent URHABEIALTY AErataht el 8o pnBushatink, BREnARLSR Doty -

position, anrhngedage thatswhehesaddneotkag Liakshare pisetesndd eg rest,

ot oot | e e PR ELE Ly ChokCioa FrnbEkicha  REAELCHR. BIRY 1hutdi8a? (7%,

anount loorsubgkanitiylly. horizental andnparadielotot pnd dgoaded hetwesns
the chair iéﬁqgkﬁ ihd P £18L80oPOBRLI él7. Areclining chair constructed
- and arrange 0 ég operate 3ugstanti§PFy as herein described with reference
‘to and as illustrat®®-iAtRechivingafpray @PRRFA§LNg & base, a chair
frame, a carriage supporting said chair frame on said base
for longitudinal translation between rear and forward
15 positions, said chair frame being supported on said- '

‘carriage for tilting abouf a horizontal axis betﬁeen
£ ; ' itions, | rt th
_ o;?ard and rear‘pqsltlons _é_leg resqe,supporqe% op jthe
‘Ghair sfggr_n for movement between retracted n&‘ evatos

20 movement between upright and full reciine positions, _
linkage g:fﬂg intérconnecting'the carriage, chair-fra@gy@hnﬂ _
back framghaggeresponsive tp-back,pgessure on the back
frame whereby movement of the back frame automatically

._translates said_carriaéé:and chaix fréme and tilts said

25 chair frame on said carriage about said axis in amounts
corresponding to and determined by the amount of movement
of the back frame and holds the Chéi; frame in its tilted
position, and lihkage.means interconnecting the chair
frame and leg rest, responsive to movement of ﬁhe leg rest

30 whereby movement of the leg rest automatically tilts said

| chair frame on said carriagé about said axis in an amount
corresponding to the ambuntﬂof movement of the leg rest and
holds the chair frame in its tilted position. L _
| 17, A reclining.chair constructed ahd_a:ranged_to

35 operate substantially as'herein desc:ibed witﬁ_reference to

and as illustrated in the accompanying drawings. |

{



