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This invention relates to an article of furniture such 
‘as a chair which is adjustable from an upright seating 

atent 

10 

15 

;position to a more or less reclining position and which is . ‘ 
:provided‘ with means for supporting the legs of the oc 
icupant‘ when the body supporting elements are moved 
:to the reclining position. 

It is the principal object of the invention to provide an 
‘improved construction in which the seating elements may 
‘be adjusted in a smooth and easy manner by change 
.of position of the occupant without substantial effort 
and in which all body supporting parts of the chair 
:are so coordinated as to automatically assume their de 
‘,SlICd relative positions to support the occupant most com 
;fortably. More speci?cally, a compound linkage is pro 
vided connected to the body supporting elements and the 
itleg rest for accomplishing the coordinated movements of 
tthese parts and provide for the proper forward and up 
"ward movement of the leg rest. The linkage includes 
tfour pairs of cooperating links, members of at least two 
“pairs of the links being pivoted to the stationary sup 
}port and members of at least two pairs of links being 
;_pivoted to the leg rest. The four pairs of links are 
provided which produce a linkage having improved op 
erating and structural characteristics. If found neces 
:sary, duplicate linkage ‘systems are employed adjacent 
to ‘each side of the article, only one linkage system being 
illustrated however. 
The invention is applicable both to constructions in 

which the back rest and seat of the chair are separate 
members pivoted in such a way that the angle between 
the same may be varied and to constructions in which 
the back rest and seat form a unit, rockably mounted on 
the ?xed base of the article. 

Other objects and structural details of the invention 
will be apparent from the following description when 
read in conjunction with the accompanying drawings il 
lustrating certain preferred embodiments of the inven 
tion. In the drawings: 

Fig. 1 is a side elevation of a reclining arm chair ac 
cording to the invention, one side frame being removed 
so as to show the linkage, the parts of the chair being 
shown in upright seating position; 

Fig. 2 is a similar view of the construction shown in 
Fig. 1 with the parts in reclining position; 

Figs. 3 and 4 are views similar to Figs. 1 and 2, re 
spectively, showing a modi?ed form of the invention; 

Figs. 5 and 6 are views similar to Figs. 1 and 2 re 
spectively, showing another modi?ed form of the inven 
tion; ‘ 

Figs. 7 and 8 are views similar to Figs. 1 and 2 re 
spectively, showing an embodiment of the invention in 
which the back rest and seat of the chair constitute a 
single rockable unit; and . 

Figs. 9 and 10 are views similar to Figs. 1 and 2 re 
.spectively, showing another modi?cation of the inven 

‘ tion. 

. ‘ Referring to the drawings in detail, in all of the con 
‘structions shown, a stationary base or frame is provided, 
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indicated by the numeral 12. This may be of any suit 
able form and construction depending upon the style of 
furniture. As illustrated, it comprises side frames 14, 
one of which is omitted in the drawings so as to show 
the linkage construction. These frames are connected by 
cross pieces 16. Rockably mounted between the side 
frames 14 are the body supporting elements of the chair. 

Referring particularly to Figs. 1 and 2, the body sup 
porting elements of the chair comprise a back rest 18, a 
seat 20 and a leg rest 22. The back rest is shown as 
pivoted on pivotal supporting means 24 and the seat is 
shown as provided with rearwardly projecting lugs 26 
which are also pivoted to swing about the axis of the 
pivotal supports 24. Obviously, the pivotal supports of 
the back rest and chair seat need not be co-axial. Suit 
able linkage is provided which is actuated by swinging 
movements of the back rest for tilting the seat and ad 
vancing and raising the leg rest so that the positions 
of all of these parts will be properly coordinated when 
the occupant of the chair desired to occupy a more or 
less reclining position. 

In the constructions shown in all the ?gures, a com 
pound system of linkage is provided which is character 
ized by the presence of four pairs of links so arranged 
as to provide three connected series of linkages, each 
having four sides and embodying what may be termed 
“pantograph” linkages. 

In the construction shown in Figs. 1 and 2, the ?rst 
pair of links comprises links 28 and 30 pivoted together 
at point 32. The link 28 is shown as pivoted to the sta 
tionary frame‘at 24, co~axially with the pivotal axis of 
the back rest 18, and projecting below said axis. It is 
r-idigly attached to‘ the back rest and moves when the 
back rest is moved. The second pair of links comprises 
the guide, supporting or master link 34 which is the ?rst 
link of this pair of links and is pivoted to the stationary 
frame at 35. The second link of the second pair of links 
is the leg rest supporting link 36. This pair of links 
34 and 36 are pivoted to each other at the point 38. 
The free end of link 30 of the ?rst pair of links is piv 
oted at 40 to an intermediate point of the master link 
34. The master link 34 has a rigid arm or extension 42 
which carries a roller 44 upon which rests the seat 20. 
The third pair of links comprises a ?rst link 46 and a 
second link 48. This pair of links is pivoted to each 
other at point 50 and the free end of the link 46 is 
pivoted at point 51 to an intermediate point of the 
second link 30 of the ?rst pair of links. The fourth 
pair of links comprises a ?rst link 52 and a second link 
54 pivoted together at ‘the point 56. The free end of 
link 52 is pivoted at point 58 to the free end of the sec 
ond link 48 of the third pair of links. Where the link 
48 of the third pair of links crosses the master link 
34 it is pivoted thereto at point 59 and where the ?rst link 
52 of the fourth pair of links crosses the second link 
36 of the second pair of links is pivoted thereto at the 
point 60. The second link 36 of the second pair of 
links is pivoted to the leg rest at point 62 and the sec~ 
ond link of the fourth pair of links is pivoted to the 
leg rest at the point 64 which is spaced from the point 
62 at a distance approximately equal to the distance of 
the pivot 56 from the pivot 60 so that the links will be 
approximately parallel. Parallelism is not essential but 
the proportions shown are generally desirable. 
The construction shown in Figs. 3 and 4 embodies a 

linkage similar in many respects to that shown in Figs. 
1 and 2 but differs therefrom in the following particulars: 
The ?rst link 34a of the second pair of links does not 
have an extension carrying a seat engaging roller. Means 
for tilting the seat are provided in the form of an exten 
sion 68 carrying a roller 70, such extension being ‘shown 
as ‘part of the ?rst link 52a of the fourth pair of links. 
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In the construction shown in Figs. 5 and 6 a different 
arrangement is used for raising the seat when the back 
rest is'tijlted from that shown in Figs. 1 and 2. ‘this 
c _ truction, the?'r‘st ‘link 34a of the second pair of ‘links 

not'pr'oyided with an extension ‘carrying a seat "engag 
ingxr'oller but ‘at seat'control link 901's ‘provided which is 
pivoted to the ‘seat at one end '92 and is pivoted at its 
other ‘end to thefp'oint 88 where the link 34a is‘ pivoted 
to the link 76 of the third pair of links. The linkage for 
supporting the leg rest is also somewhat different ‘in the 
rgon'stru'ction shown ‘in Figs. 5 and'6 in that the second 
link 76.0f the third pair'of links is a long link pivoted 
at its free end directly to the leg rest at point 62. On 
the other hand, the second link of the second pair of links 
is alshort link 74 which is pivoted at an'intermedi'ate? point 
‘36 of the link 78fwhich is the'?rst link of the fourth-pair 
"of links. The secondlinkt'tlll of the fourth p'air'of links 
‘is pivoted‘at‘82 to the'link 78 and at its free end to the 
‘leg rest at‘_64. 

Figs. 7 and 8 show a chair construction'in'which the 
backrest 18a and seat 20a do not move relatively to 
one another but form parts of a'rigid seating unit 100 
which 'is rockably ‘mounted upon the stationary frame. 
In the construction shown, the seating'unit 100 has a 
downward extension ‘102 which is pivoted at 104 upon 
‘the stationary frame. 'In this construction, the ?rst pair 
‘of links comprises a link 28a which is pivoted at 33'to 
thestationary frame and has an extension '110 above the 
pivot which is connected by a link 106 to the rockable 
seating unit 100 at the point 112 which is a substantial 

' distance above the center of rocking movement of the unit 
'at'104. The‘link 106 is pivoted at 108 to the extension 
,1170. The second'link 30a of the ?rst pair of‘ links is 

‘ pivoted at 32a to link 28a and at 40 to link 34a of the 
second pair of ‘links. Links 46a and 76 comprises a third 
pair of links and links 7811 and 80a comprises the fourth 

' pair of links, The second link of the second pair of links 
is‘ the link 74a pivoted at 38 to ‘link 34a and at 86 to 
link 78a. , 

’ Figs.’ 9 and 10, show another construction in which the 
"back rest 18a and seat 20a, are combined ‘in a unitary 
rockable‘ ‘unit 100. ‘In this case, the unit 100v is not 
directly pivoted'to the stationary frame but is supported 
‘at its‘ rear portion upon extension arm‘ 114 of the ?rst 

" link’28a of the ?rst pair of links and it is pivoted to such 
‘extension arm at “point 116. The link 2811 is pivoted to 
'the' stationary frame at point 33a. ‘The forward part of 
“the body‘supporting unit 100 is carried by a seat link 
118' which'is pivoted'to the seat at point 120 and to the 
stationary: frame at'point 122. All of the other parts of 
the linkage shown, in Figs. 9 and 10 are the same as cor 
responding parts‘shown in Figs. 7 and 8. 

It Will be ‘apparent, that in all the constructions shown, 
'the‘?rst link of the ?rst‘pair of links and the ?rst link of 
the second pair of links are pivoted to the stationary 
frame and also that‘ there is a connection from a movable 
seating element which ‘causes these links to swing about 

‘ their pivotal points on the frame when the seating element 
is moved. 'In Figs. 1 to 6" the ?rst‘link' of the ?rst pair of 

' links is pivoted to the frame to swing about axis 24. In 
Figs. 7 and ,8 the ?rst link of the ‘?rst pair of links swings 
about axis 33 and Figs. 9 and 10 about ‘axis 33a. The 
‘third and fourth pair of links are in ‘all instances carried 
byfthe links of the ?rst and second pairs’of links. 
'A‘system is thus provided which comprises ‘three panto 

' graph groups, the ?rst of which is bounded by elements 
of the ?rst ‘link of‘ the second pair of links, the second 

‘link of the ‘?rst pair of links, the second link of the third 
pair ‘of vlinks ‘and a‘ connecting link'constituting ‘the ?rst 
'link 'of the third pair ‘of ‘links. This‘ pantograph unit is 
located in‘ rear of the ?rst link of the second pair of links 
which‘ is pivoted to'a‘nd s'upported'by'the stationary frame. 
The‘ second pantograph arrangement'in Figs. 1, 2 and‘ 3 

’ andi4t is formed elements'of the ?rst link‘of‘the second 
pair ‘of ‘links, the second link "of the ‘third pair ‘of "links, 
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4 
the ?rst link ‘of the fourth pair of links and thesecond 
link of the second pair of links. The third pantograph 
arrangement in the construction shown in Figs. 1, 2, 3 and 
4 comprises elements of the second link of the second 
pair of links, the ?rst and second links of the fourth pair 
of links and the leg rest itself. Both of the second two 
pantograph systems are located forwardly of the ?rst link 
of the second pairof links. 

In Figs. 5 to 10 the second ‘two pantograph arrange 
ments of linkage forwardly of the ?rst link of the second 
pair of links are comprised respectively ‘by portions of 
the ?rst link of said second pair of ‘links, ‘portionsof the 
second link of the third pair of links and of the ?rst link 
of the fourth pair of links and of a'short'link comprising 
the second link of the second pair of links and the third 
pantograph arrangement comprises parts of the second 
link of the third pair of links, the ?rst and second links 
E'ofjthefourth-pair of‘links and the leg rest itself.’ 

IFrom the foregoing, it'willibe seen that .in-some-con 
sanctions-(Figs. 'l‘to 4') the leg rest-ishcarried directlyby 
"members-of thesecond ‘and fourth pairs ‘of links while-in 
“other: constructions l (Figs. '5 ' to ‘10), the leg‘ rest is attached 
to members of the third and fourthrp'airsrofilinks. 

I'have described-preferred embodiments‘ of myinv'en 
'i't'io'n,'1but ‘it is un'dcrstood'that this ‘disclosure isifor'the 
iput‘pose "of ‘illustration, and that various omissions or 
‘changes inishapefproportion and arrangements ofyparts, 
as'well' as the substitution of equivalent elements for those 
‘herein ‘shown and described may be made without depart 
ing-‘from the spirit‘ and scope of the invention‘ as set forth 

‘the appended claims. 

1. "An articlebf repose for supporting thevbodyseof: a 
" person comprising a‘ ‘stationary: support, body supporting 
members :operatively connected to said support,vv said‘ body 

-' supporting} members ‘including ‘a back rest-member-iand 
‘ai’seat member, a; leg‘ rest" member; and a' system ~'of link 
‘age ‘for connecting said members'a'nd causing'co‘ordinated 
movement thereof when it is de‘siredto change theLpo'si 
‘tions of the body'supporting members in accordance ‘with 
"the ‘wishes of the occupant, ‘said systemfof 'linkage'rin 
veluding a ?rst pair of links pivoted to eachwother, the 
"?rst link of ‘said pair being operatively connected ‘with 
a body supporting member so as to be actuatedv'when 
said body supporting member is moved, a second pair 

' of 'links'pivoted to each other; the ?rstlilink of .said 
‘ second pair being pivoted at one‘end- to the stationary 
' support and being pivoted’ between ‘its ends'tofthe free 
1 ‘endl'of'the second link of the ?rst‘ pYair,'a'third"pairiiof 
links pivoted to each other, the‘ ?rst’ link‘of: s'aidl‘ithird 

' pair‘of'links being pivoted to the‘ second linkfof .thei?rst 
- pair of links at an intermediate‘ point of ‘the length “of 
the ‘latter,’ the'second link of the third pair of- links and 

"'the‘?rst'link of the second‘ pair‘ of'links crossing each 
other at intermediate points of the lengths ‘of such-links 

_-and"being" pivoted together at-Isuch-rcrossing' point, and a 
* fourth‘ pair of links pivoted'lto'each"other, 'the ?rst'ilink 
"'of'said fourth pair or- links being pivoted at'sp'ac'ed points 
to a link of the second pair of‘ links and to a link ‘of, the 
third‘ pair of-links, the leg'r'est being pivoted at L's'paced 
points from front to rear ‘of the said‘ leg rest, respectively 

‘*to the second link‘ of’ one ‘of-‘said’ second and third’ pairs 
{1f ‘links; and‘tothe second link of the‘ four'th- pair ‘of 
inks. 
" 2. A construction as claimed in'claim 1 in‘ which ‘the 

‘back rest member and the seat member are pivotally 
'P‘j‘mour‘ited {on ‘said- stationary support and‘ are adjustable 
with-respectito said support‘ and to each other, and-there 

" is a'connection from the linkagesystem to" the seat mem 
70 her for tilting the same wheniithe- back‘ rest member=is 

~i‘tilted. . 

e- 3: A ‘construction as claimed in claim 2‘ in which the 
connection from the linkage system to the seat member 

' comprises a‘roller’lm'ounted 'on an arm Eof :the‘?rst’ link 
mi-io'ftthe'l‘second pair ‘of links at a-distance from"=the point 



2,895,538 
5 

Where said link is pivoted to the stationary support, said 
roller engaging the said seat member. 

4. A construction as claimed in claim 1 in which the 
leg rest is pivoted to the second link of the second pair 
of links, and the ?rst link of the fourth pair of links is 
pivoted to the second link of the third pair of links and 
crosses the second link of the second pair of links inter 
mediate the length thereof and is pivoted to said link at 
said crossing point. 

5. A construction as claimed in claim 4 in which the 
?rst link of the fourth pair of links has an extension 
carrying a member for engaging and lifting the seat. 

6. A construction as claimed in claim 1 in which the 
leg rest is pivoted at spaced points from front to rear 
thereof, respectively to the second link of the third pair 
of links and to the second link of the fourth pair of 
links. 

7. A construction as claimed in claim 1 in which the 
seat and back rest ‘constitute a unitary member swing 
ably mounted on the frame. 

8. A construction as claimed in claim 7 in which the 
seat and back rest unit is mounted on a rigid extension of 
the ?rst link of the ?rst pair of links extending above 
the pivotal point of said ?rst link on the frame. 

9. A construction as claimed in claim 7 in which the 
leg rest is pivoted at spaced points from front to rear 
thereof, respectively to the second link of the third pair 
of links and to the second link of the fourth pair of 
links, the ?rst link of the fourth pair of links being 
pivoted at one end to an intermediate point to the second 
link of the third pair of links, the second link of the 
second pair of links being pivoted to a point on the ?rst 
link of the fourth pair of links between the points at 
which said ?rst link of said fourth pair of links is 
pivoted respectively to the second links of the third and 
fourth pairs of links. 

10. An article of repose for supporting the body of a 
person comprising: a stationary support, body support— 
ing members operatively connected to said support, said 
body supporting members including a back rest member 
and a seat member, a leg rest member, and a system of 
linkage for connecting said members and causing co 
ordinated movement thereof when it is desired to change 
the positions of the body supporting members in accord 
ance with the wishes of the occupant, said system of 
linkage including four pairs of links interconnected with 
each other, to said stationary support, to said body sup 
porting members and to said leg rest member, the ?rst 
links of the ?rst and second pairs of links being pivoted 
to said stationary support at points spaced from each 
other, at least one of said ?rst links being operatively 
connected to a body supporting member so as to move 
when said body supporting member moves, the second 
links of said ?rst and second pairs being pivoted respec 
tively to the ?rst links of said pairs, the free end of the 
second ‘link of said second pair of links being pivoted to 
said leg rest, the ?rst link of the fourth pair of links 
crossing the said second link of the second pair of links 
and being pivoted thereto at the crossing point, the sec 
ond link of the fourth pair of links being pivoted at its 
rear end to the ?rst link of the fourth pair of links, and 
being pivoted at its other end to the leg rest at a point 
spaced from the pivotal connection between the leg rest 
and the second link of the second pair of links, the third 
pair of links being pivoted to each other, the free end 
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6 
of the ?rst link or the third pair of links being pivoted 
to the second link of the ?rst pair of links, the second 
link of the third pair of links being pivoted at its free 
end to the ?rst link of the fourth pair of links and 
crossing the ?rst link of the second pair of links and 
being pivoted thereto at such ‘crossing point, portions of 
the second link of the ?rst pair of links, the ?rst link 
of the second pair of links, the ?rst link of the third pair 
of links, and the second link of the third pair of links 
constituting a ?rst pantograph group in rear of the ?rst 
link of the second pair of links, portions of the ?rst link 
of the second pair of links, the second link of the second 
pair of links, the second link of the third pair of links, 
and the ?rst link of the fourth pair of links constituting 
a second pantograph group forwardly of said ?rst link 
of the second pair of links, and portions of the second 
link of the second pair of links, the ?rst link of the 
fourth pair of links, the second link of the fourth pair 
of links and the leg rest constituting a third pantograph 
group. 

11. An article of repose for supporting the body of a 
person comprising: a stationary support, body support 
ing members operatively connected to said support, said 
body supporting means including a back rest member 
and a seat member, a leg rest member, and a system of 
linkage for connecting said members and causing coordi 
nated movement thereof when it is desired to change the 
positions of the body supporting members in accordance 
with the wishes of the occupant, said system of linkage 
including four pairs of links interconnecting with each 
other, to said stationary support, to said body supporting 
members and to said leg rest member, the ?rst links of 
the ?rst and second pairs of links being pivoted to said 
stationary support at points spaced from each other, at 
least one of said ?rst links being operatively connected 
to a body supporting member so as to move when said 
body supporting member moves, the second links of said 
?rst and second pairs being pivoted respectively to the 
?rst links of said pairs, the second link of the ?rst pair 
of links being pivoted at its forward end to the ?rst link 
of the second pair of links, the links of the third pair 
of links being pivoted to each other at one end, the ?rst 
link of said third pair being pivoted at its free end to 
the second link of the ?rst pair, the second link of the 
third pair being pivoted at its free end to the leg rest 
member, the links of the fourth pair being pivoted to 
each other at one end, the ?rst link of the fourth pair 
being pivoted at its free end to the sec-ond link of the 
third pair, the second link of the fourth pair being pivoted 
at its free end to the leg rest member at a point spaced 
from the point at which the second link of the third pair 
is pivoted thereto, the second link of the second pair 
of links being pivoted at its free end to the ?rst link 
of the fourth pair. 
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