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CHAIR WITH ADJUSTABLE BACK-REST

Fridtjof F. Schliephacke, Berlin-Sclimargendorf, Ger-
many, assignor to Anton Lorenz, Boynton Beach, Fla.

Kiled July 1, 1957, Ser. No. 668,991
7 Claims. (Cl. 155—106)

The present invention relates generally to articles of
furniture, and in particular to an improved chair incorpo-
rating a back-rest which may be adjusted upwardly and
downwardly relative to the seat of the chair.

Quite often the aesthetic and functional requirements
for a chair are antagonistic. Illustrative of this problem
is the difficulty of styling a chair with a high back-rest to
conform with and adapt to the present-day tendency for
streamlined, lJow-backed chairs. From the standpoint of
comfort, a chair is far more acceptable if the back-rest
1s high enough to support the entire back, shoulders and
head of the person seated in the chair. Further to this
end, it has been suggested that a head-rest be provided
on the back-rest to provide a support for the head of the
occupant of the chair. However difficulty is encountered
in attempting to reconcile these functional requirements
to the styling and proportioning of a chair which appear
to require that the chair be no higher than the shoulder
portion of the occupant. g -

It is an object of the present invention to provide a
chair assembly including a movable back-rest, which
back-rest is made of a sufficiently long size so that it may
support the head of a person leaning thereagainst when
mn an extended raised position, but which is capable of
being lowered into a retracted position relative to the
chair structure. In the retracted position of the back-
rest, the lower portion of the back-rest is sunk into the
chair structure so that it presents with the seat an aesthetic
chair assembly which conforms to
quircments.

Another object of the invention is the provision of a

chair assembly of the character described in which a
simple linkage arrangement is utilized for guiding the
back-rest between its raised position and its lowered po-
sition, the movement of the back-rest being therefore
effected in a simple and economical manner. The link-
age arrangement presents a self-balancing structure
whereby the back-rest is retained in its raised and low-
ered positions, and so that only a slicht manual effort is
required to raise or lower said back-rest when desired.
In accordance with the invention, the vertically-mova-
ble back-rest may be incorporated in a reclining chair
of the type in which the back-rest and seat are both
capable of being pivoted or tilted rearwardly to a reclin-
ing position, and in addition in which a movable leg-rest
is coordinated with the rearward pivoting movement of
the back-rest and seat. |
It is another object of the invention to provide in a
reclining chair of the type described, a back-rest which
1s mounted for movement between a lowered retracted
position, and a raised, extended position, the back-rest
being locked against the rearward pivoting movement in
its lowered, retracted position, and being capable of rear-
ward pivoting or tilting only in its raised, extended posi-
tion. In this construction, means are provided to Iock
the back-rest in its raised, extended position with the leg-
rest control linkage, so that rearward pivoting or tilting

present-day style re-
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movement of the back-rest will cause coordinated move-
ment of the leg-rest and seat.

Additional objects and advantages of the invention will
become apparent during the course of the following spec-
ification when taken in connection with the accompany-
ing drawings in which:

Fig. 1 is an elevational view of a chair of the non-
reclining type incorporating improved linkage means for
raising and lowering the back-rest relative to the seat and
the remainder of the chair structure, the back-rest being
shown in its lowered, retracted position and a portion of
the chair being broken away for clarity of illustration:

Fig. 2 is an elevational view of the chair shown in
Fig. 1, with the back-rest shown in its raised or extended
position; |

Fig. 3 is an elevational view showing the invention
applied to a reclining chair of the type in which the
seat and back-rest are mounted for rearward pivoting
or tilting movement, and in which a leg-rest is mounted
for coordinated movement in response to rearward pivot-
ing movement of the back-rest, the back-rest being shown
in its lowered, retracted position in which it is locked
from rearward pivoting movements, and portions of the
Chair structure being broken away to reveal inner struc-
tural details; | |

Fig. 4 is an elevational view of the chair shown in
Fig. 3, with the back-rest shown in its raised, extended
position in which it is locked with the controlling link-
age of the leg-rest; - |

Fig. 5 is an elevational view of the chair shown in
Fig. 4, showing the back-rest in its rearwardly pivoted o

Fig. 6 is an elevational view of the outer rear portion
of the chair shown in Figs. 3-5, illustrating a guiding
slot in the fixed chair structure which guides and per-
mits movement of the linkage arrangement, the back-
rest being shown in its lowered, retracted position in
this view; |

rig. 7 1s a diagrammatic view showing the linkage ar-
rangement of the reclining chair illustrated in Figs. 3, 4,

-5 and 6, the linkage arrangement in this view being in
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the position shown in Fig. 3 with the back-rest locked
in its lowered, retracted position;

Fig. 8 1s a diagrammatic view of the rear portion of
the linkage system, corresponding to the position shown
in Fig. 4 with the back-rest in its raised, extended posi-
tion, but not rearwardly pivoted;

Fig. 9 is an elevational view, partially broken away,
of a reclining chair of the type shown in Fig. 3, but in-
cluding a modified type of arrangement for locking the
back-rest in its lowered position, the back-rest in this
view being shown in its lowered, retracted position;

Fig. 10 is an elevational view of the rear portion of
the chair shown in Fig. 9 but with the back-rest shown
in its raised, extended position; -

Fig. 11 is an elevational view of the rear portion of
the chair shown in Figs. 9 and 10, with the back-rest
shown in its rearwardly pivoted or tilted position;

Fig. 12 is a diagrammatic view of a modified type of
linkage arrangement in a reclining chair of the type shown
in Fig. 3, the back-rest in this view being shown in its
lowered position; ~

Fig. 13 is a diagrammatic view of the rear portion of the
linkage system illustrated in Fig. 12, with the back-rest
shown in its raised position; |

Fig. 14 is an elevational view of a reclining chair which
includes a modified type of linkage structure for raising
and lowering the back-rest as well as for locking the
back-rest in its lowered position and connecting the back-
rest to the leg-rest control linkage in its raised position,:
the back-rest in this view being shown in its lowered
position; " | | |



o its lowered position; -
- Fig. 18 is a dlagrammattc view: of the rear portteu ef' o
T the h_ukage shewn in Fig. 17, with the back—rest shewn in-

 this view in its ratsed extended position. -
- Referring. now in detail to the drawings and 5pec1ﬁea11y .
to Figs. 1 and 2, there is shown a chair designated gen-
- erally by the reference numeral 10, in which the seat is
made an immovable part of the fixed chair structure,

- the seat.

_fully ratsed exteuded posmou shewn in F1g 2

3

F1g 15 is a dragramu matic view of the rear portion of
~-the linkage drrangement shown in the chair of Fig. 14,

~ the lower portion of the back-rest 16 is brought to the N
Jevel or above the level of the seat 14, and the links 1§

- with the. baek—rest being ahown in 1ts ratsed extended

- position; - |
- Fig. 16isa dtagrammatre view: of the hukage arraage-_ _
- ment of the chair shown in Fig. 14, the back-rest in this

 view being shown in its rearwardly pivoted or tilted posi-

tion;

linkage arrangement used for raising and lowering the
back-rest of a reclining chair, the back—rest bemcr shoum in

and in which the back-rest is mouuted for substantially

. vertical movement relative to the. eharr structure including -
- supporting frame 12
- on which a seat 14 is immovably mouuted and is there--
- fore positioned at a fixed level above the floor surface. A

The chair 10 includes a

“back-rest 16 is ‘mounted on the support frame 12 for

. movement in a substa.utrally vertical direction relative
~ to.the.support frame and-to said seat 14. The means. for

mounting the back-rest 16 on. ‘the support frame 12 in-

B cludes a pair of parallel links 18 and 20 which are pivotal-
* ly connected to.the lower portion of the back-rest 16 at

Fig. 17 is a d1agrammat1c view ef a mudtﬁed type of
10

‘weight of the user is directed against said back-rest.

4

In the ratsed posmon ef the back-rest shown in F1g 2,

and 20 are inclined upwardly and reanvardly from the
support frame portion-26. In this -position, the spring

~ 32 through its fixed eeunectten 36 biases the upper link

18 upwardly and forwardly and .is effective to maintain
the back-rest 16 in its raised position even when the
The
top of the back-rest 16 is now located a substauual dis-
tance above the seat 14 and'is at a level in Whlch the head -

 of the user may be rested thereagamst

- The fixed stop member 38. mounted on the support

- frame portion 26 is p051t1011ed to engage the lower edge

15

of the uppermost link 18 in the lowered retracted position

- of the back-rest shown in Fig. 1, thereby limiting further

. downward movement of said back—rest past its fully re-
- tracted position. In addition, the stop member 38 also -

' engages the upper edge. of the lowermost link 20 in the.

20

25

“spaced points by a respective pair of pivots 22 and 24. -

: - The opposite. ends. of the links 18 and: 20 are. eonneeted,_:-"

o a fixed portion-26 of the support frame 12 by a respec-
-A coiled tension -

~ tive pair of spaced pivots 28 and 30.
~'spring.32 is ‘mounted at one end to a ﬁxed portion 34 of

_ the support frame: 12, and is mounted at its other end-
-~ on a pin 36 Whlch is ﬁxed mtermedtate the end of the .
- upper link 18. = |
A stop member 38 is ﬁxedly secured to the support

. frame portion 26 between the pivot 28 and 30. This stop

raised, extended position of the back-rest 16, as shown. in
Fig. 2, thereby also acting as a- stop means to prevent

further upward movement ef the: baek—-rest paat 1ts fully--; :

extended position, :
It will: be appreczlated that the- arrangement of the links
18 and 20 together with the spring 32 effects a self--

. leckmg of the back-rest 16 in both its lowered or re-

tracted position: and: its raised or. extended pos1t10u In
the lowered pesrtmu of the back-rest shown in Fig. 1, the .

~ spring 32, being in its dead' center position, presents no
apprecrable biasing force onthe link 18 which would

-cause the link 18 to.pivot upwardly The back-rest 16,

- therefore by its. own weight; is maintained in its lewered
~ position.. In the raised. position- of the back-rest shown in.
~ Fig. 2, the spring 32 automatically: presents a strong up--
35

ward- biasing: force on the ‘uppermost link 18 Wthh Te-

- tains: the:back-rest 16.in its raised position.

- member. 38 is:adapted to limit the upward and downward

- movement of the back-rest 16, as. wrll be presently eX--
B plamed . greater detail. |
- - In the.lowered or retracted pesrtren of the back—rest 16
- '_-showu in Fig. 1, the lower portion of the back-rest-is sunk-

It will be observed that the linkage arrangement shewn

. in Figs. 1 and 2 forms a four-bar linkage consisting: of
~“the. links 18 and 20, the -portion. of the. back-rest 16
40 -

between: the pivots 22 and: 24, and the- portion of the
support frame between. the pivots 28-and: 39. While in-

~ the structure shown in Figs. 1 and 2, this four-bar link--

age is: in. the form of a: parallelugram, this linkage may-

. assume: other ferma as. wﬂl be preseatly shown and?
~described. o |

45

 within the body-of the chair support structure and-the. top. =~ .
lowermg the: back-rest: apphed to a: reclining- chair- in-

 of the back-rest 16 is located only a short distance above.
- - the level of the seat 14. In. this retracted position of the
" . back-rest, the. top. of the. back-rest 16 would be located:

. seated in_the chair, and is therefore in accordance. with. =~ -

'suhstantlally at the level of the shoulders of a person

. the: present-day style of chairs. In this position, the bot- ~ .
- end of the seat and an. extended position located for-

 tom of 'the back-rest 16 is substantially at the level of the.
 bottom of the support frame 12, and the links 18 and 20 -
- extend downwardly and rearwardly from. the- support
| frame portion 26.. The spring 32 is so mounted that-in. -
" 'this retracted position. of the back-rest, the spring is sub-
. stantially aligned with the axis.of the upper link 18 to

" which' it is_ attached, the sprmg 32 being: thus in a dead

| center position and being ine fective to pwot the lmk 13
- -'upwardly about its pivot 28:
. "Whenitis. desu'ed to move the backrest 16 to its. ratsed

- __i'.__i'_"-extended pusmen it 18 merely Necessary. for the user to
© lift manually at the top-of said back-rest:

Figs.. 3—8 show: a lmkage arrangement fer ratsmg ‘and’

‘which the back-rest and the seat are movably mounted:
on. the: support for movement to: a: rearwardly tilted re-

clined position.  This reclining- chair includes a- leg—rest
and a leg-rest control linkage adapted:to move the leg- -

rest: between “a. retracted. position beneath- the forward

wardly. of and: substantially at: the level of the- front-of

55_ _. the: seat.

‘Means are: provided: to disengage. the- back-
rest from the- Ieg-rest controk Imkage when- the- back-

| ‘rest is.in its-lowered: position, and to lock the: back-rest:
to the leg-rest control linkage when the- back-rest is- in- "

f'__' '_ _._lts raised: position; whereby rearward prvetmg or- ttltmg, .
. movement of the back-rest to.its.reclined position is trans-

60

~Such lifting
~ " movement will cause the links 18 and 20:to pivot up-
R ’ wardly abeut thetr respectrve prvets 28 aud 30 aa1d hnks .

65

- ,~1:lcal duectlen The haek—rest is lrfted uutrl the lmk 135'?
- = . has pivoted: upwardly past the: aforementmued dead center:
- position, and- approaches: a horizontal position, -at which
- time the spring 32 becomes effective to bias the link 18-up-
- _wardly at the fixed point 36. Thus; by-a slight ‘manual:
- upward: ]thmg movement, the spring-32- raises- the- back-

~-rest. 16 during. the rest of the vertical- mevemeut to its: -

lated into coordin ated mavement of the leg-rest throu crhi '

: _1ts control: linkage.

In- the. embedtment shown in: ths, 3 threugh 8, these-l L

parts which. are similar: to. the parts shown: in- the. em-.
bodiments of Figs. 1 a.ud 2 are .given like- reference:
 numerals, exeept that they, are; a: part of the “100” series.

‘Referring - specifically to. Fig. 3,.the chair; indicated-

generally by reference numeral 110 mcludes a suppert

- re B,

are meuuted The seat 114 18 meuuted eu the back-rest:

116 by means- of "a bracket 152 which is pivoted to a

-~ fixed portrou 142 Qf the suppert frame 112 by a prvet;'
144,

A pau' of lmks 118 and 120 are mounted at the lower
end of the back-rest 116 at spaced pemts by respectwe. |

——




5 .
pivots 122 and 124. The opposite end of the links 118
and 120 are pivotally connected at spaced apart points
to an arm 149 at respective pivots 128 and 130. The
arm 140 is pivotally mounted on the support by the
pivot 144, and depends therefrom. Also mounted at
one end on the pivot 144 is a coupling link 146 which
has a pin or finger 150 at its opposite end, and a slot
148 mtermediate its ends. The upper link 118 has a fixed
pin 138 located between the pivots 128 and 122, which
pin 138 is positioned to enter the slot 148 of the coupling
link 146 when the back-rest 116 is brought to its raised
position, whereby the back-rest is pivotally coupled to

the support for rearward tilting or pivoting movement,

as will be presenting described in greater detail.
A tension spring 132 is mounted upon the back-rest
116 by means of a pin 134 which is fixed to sajd back-

rest. The other end of the spring 132 is connected to a

pin 136 rigidly mounted on the free end of the upper
link 118 which extends beyond the pivot 122. |
- It will be observed that in this embodiment, the Spring
132 is arranged to present a biasing force constantly
upon the end of the upper link 118 to pivot in a counter-
clockwise direction about its pivot 122. That is to say,
the spring tension is constantly in a radial direction, and
there is no dead-center position as in the embodiment of
Figs. 1 and 2. However, spring 132 is not made strong

enough to lift the back-rest 116; it merely acts in this

instance as a counter-balancing force which assists the
user in raising the back-rest.

The chair 110 also includes a leg-rest 154 and 2 leg-
rest control linkage 156 adapted to move the leg-rest
from the retracted position shown in Fig. 3 to the ex-
tended position shown in Fig. 5, when the back-rest 116
is pivoted rearwardly to its reclined position. The leg-
rest comtrol linkage 156 includes a pair of links 158
and 160 which are connected at spaced apart points to
the leg-rest 154 by respective pivots 162 and 164. A
link 166 is connected at one end to the seat 114 at pivot
168, and at its other end is connected by pivot 176 to
the free end of link 158. An intermediate portion of
the link 166 crosses an intermediate portion of the link
160 and is connected thereto at the crossing point by a
pivot 172. |
- Movement of the leg-rest control linkage is effected
by means of a drive or actuating link 174, the forward
end of which is connected to the link 166 by pivot 176.
The opposite end of the drive link 174 is connected to

2,058,108

6 .
rest, the counter-balancing force of the spring 132 aid-
ing the user to raise the back-rest to its fully extended
position shown in Fig. 4.

'As the back-rest 116 is raised, and the links 118 and
120 pivot upwardly about their respective pivots 128 and
130, the pin 138 of the link 118 engages the rear end of
the coupling link 146, pivoting said coupling link 146 up-
wardly about the fixed pivot 144 until it reaches the hori-

~ zontal position shown in Fig. 4, at which time, the pin

10

138 enters ‘the slot 148 in said coupling link 146. En-
gagement of the pin 138 with the slot 148 locks the link
118 rigidly to the arm 140, that is to say there is formed

~ a rigid linkage connection in triangular form consisting
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the lower end of the arm 140 at pivot 178. A Iink 180

connects an intermediate portion of the drive link 174
to the free end of the leg-rest link 160, being pivotally
connected to drive link 174 by pivot 184 at one end, and
at the other end being pivotally connected to the free
end of link 160 by pivot 182. A control link 186 is
mounted at its top end on the support by a pivot 188,
the bottom end of the control link 186 being connected

by pivot 190 to the drive link 174 at a point spaced

rearwardly from the pivot 184.

In the lowered position of the: back-rest 116, the
bottom portion of the back-rest is located well below
the level of the seat 114. The forward corner of the
back-rest 116 is seated against a stop member in the
form of an angle bracket 182, which acts as stop means
to prevent the back-rest 116 from being rearwardly
pivoted in its lowered position. As shown in Fig. 3, the
back-rest connecting links 118 and 120 are downwardly
and rearwardly inclined and the spring 138 is tensioned.
The back-rest 116 is maintained in its lowered position
by its own weight. Further, the back-rest 116 is con-
nected to the support 112 only by means of the connect-
ing links 118 and 120 through the pivotal connection
of the latter with the arm 140 which is swingably mount-
ed on the support portion 142. The back-rest 116 may
therefore be raised relative to the support.

In raising the back-rest 116 to its raised, extended posi-
tion shown in Fig. 4, the user may again lift the back-
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of the upper end of arm 140, the lower end of link 118
and the forward end coupling link 146. The back-rest
116 is therefore now pivotally coupled to the support 112
on pivot pin 144 and the arm 140 is now rigidly con-
nected to and turnable with the back-rest 116, function-
ing as a rigid extension thereof below the pivot 144. The
bottom end of the back-rest 116 is now located at or
above the level of the seat 114, and the back-rest is op-
eratively connected to the seat control and leg-rest con-
trol linkage 156 for actuation of said linkage when the
back-rest is pivoted rearwardly about the pivot 144.

When a person seated in the chair leans rearwardly
upon the raised, extended back-rest 116, the back-rest
pivots rearwardly about the fixed pivot 144 to the re-
clined position shown in Fig. 5. Since the arm 140 is
rigidly coupled to the back-rest 116 by the coupling link
146 and the upper back-rest link 118, the arm 140 moves
with said back-rest and pivots about the fixed pivot 144
with its lower end moving forwardly, and thereby push-
ing the drive link 174 forwardly. The drive link 174
in moving forwardly is guided in its movement by guide
link 1886, and causes the link 166 to pivot forwardly and
upwardly about its pivot 168. This movement of the link
166 causes the leg-rest 154 to be raised to its extended
position shown in Fig. 5 in which it is spaced forwardly
of and at the level of the front end of the seat 114. At
the same time, the link 166 also operates to raise the
forward end of the seat 114 causing the seat to pivot
upwardly in response to the rearward pivoting move-
ment of the back-rest 1186.

To return the chair assembly from its reclined position
to the upright position of Fig. 4, it is merely necessary
for the user to shift his weight forwardly and to press
downwardly with his legs upon the leg-rest 154.

In the raised, extended position of the back-rest 116,
shown in Fig. 4, the back-rest 116 is rigidly locked in
raised position by coupling link 146 and 2 manual ad-
justment is required for releasing the back-rest from this
position. For this purpose, the side of the support frame
112 is provided with an arcuate slot 194, shown in Fig.
6, through which the pin or finger 15¢ of the coupling
link 146 extends. The slot 194 is shaped and made of
sufficient length to allow pivoting movement of the cou-
pling link 146 between the various positions of the chair
assembly. The pin or finger 158 projects outwardly from
the slot 194 so that it may be grasped by the user in order
to release the back-rest 116 for movement downwardly
to its retracted position of Fig. 3. In performing this
latter operation, the user manually moves the finger 159
upwardly in the slot 194, thereby lifting or pivoting the
coupling link 146 until the pin 138 is free of the slot 148.
This unlocks the upper back-rest link 118 from the cou-
pling link 146 and from the arm 140, and permits the
back-rest 116 to be pushed downwardly to its retracted
position of Fig. 3. |

Figs. 9, 10 and 11 show a similar reclining chair in
which again a parallogram four-bar linkage is utilized
for raising and lowering the back-rest, but in which a
modified structure is provided for locking the extended
back-rest to the leg-rest control linkage. Again similar
reference numerals are used for like parts, these nu-
merals being in the “200” series, . e




. ef Fig. 10.

o “this embedlmeat

Refemng speelﬁeally to Fxg 9 the ehalr 210 meludes
a suppert frame 212 on which a seat 214 and back-rest:

- 216 are movably mounted. ‘The seat 214 is connected. -

- - through: a bracket 252 to: a plate 296 fixed to the support
 frame 212 by a main pivot 242. Also mounted on the -

:.-2 9538, 193.-’

'_"3' ‘

 also s€ semng as a step means to limit the downward mOoVe-~-

fixed. pivot 242 is the vertically disposed arm 240. A pair

- of parallel back-rest links 218 and 220 are connected at -

- one end to the back-rest 216 by respective pivots 222 and. -
224 and at their opposite ends- are connected to the arm.
240 by pivots 230 and 228." A tension spring 232 is con~ 10.

. nected at.one end to the back-rest 216 at point 234 and

at its. other end is connected to the end of the upper link

. 218 beyond the pivot 222 by the. fixed pin 236. The. .
 spring 232 is arranged in the manner described in the
embodiment of Figs. 1 and 2, that is to say. its tension 1
~is directed along the. axis of the upper link 218 or ina
- dead-center position - substantially radlally of the pivot
- point 222 ‘when the back-rest 216 is-in its lo-wered TIe-
‘tracted position of Fig. 9. However, when the back-rest
20
 proaches a horizontal plane, the spring 232 becomes. ef-

“1s. manua]ly Jifted a short distance, and the link 218 ap-

- fective to provide a biasing circumferential force on the

15
344 and depending therefrom. is an: arm- 340. The back-

ment of the backrest 216 past its retracted position. -
In the embodiments of the invention which have been |

-ﬂlustrated and described up.to the. p]:esent point, the

four-bar linkage connection of the -back-rest has been in
the form of a parallelogram. - Figs. 12.and. 13 illusirate a

modified form of linkage arrangement in which the links:
- are not parallel to each other.and do not forma four-bar
. parallelogram linkage connection.

In. these views. the.
corresponding, linkage. portions are. again given the same. -

‘reference. numerals, exeept that they are. part ef the

“300” series. |
In the ehan: 310 shewn, in F’gs._ 12 and 13 the seat 314

| is pivotally mounted on a fixed position 342 of the sup--

port by a fixed pivot 344. Also mounted on a fixed pivot

rest connecting links- 318 and, 320 are connected at spaced.

~ points to the back-rest 316 by respective pivots 322 and

. link 218 tendmg to pivet said link about its pivot point .

222 and. ra:ismg the back—rest 216 to its extended posmon

'The. plate 296 is pmvaded at its rear edge W1t11

324, and at their opposite-ends. are connected at spaced

points to- the arm 340 at their respectwe plmts 328 and
330. The link 318 has an end portion which projects be- -

| yend pivot 322 and is connected at 336.to. one end of a

tension spring 332 whese other end is. fixed to the back-

- rest.316 at 334.
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. In the lowered retracted posmen of the baek-re&t 316 |

- 1t will be. ebserved that the link 320 is substantially. a:hgned

-arcuate, inwardly directed slot 298. When the baek-reet_'-'

. 216 is brought to its extended position of Fig. 10, the up-
- ward pivoting of the lowermost link 220 causes the fixed
- 298 as is clearly shown in Fig. 10. . In this position, the - -

pin 238 carried thereby to enter the mouth of the. slot

" pin 238, enganea the edge of the arm. 240 and thereby pre-

- -vents any further upward pivoting: movement of the link
- 220. This has the effect of preventing the mevement of

-~ the back-rest 216 past its extended position.. .
- When the back-rest 216 is in its extended posmon of
- Fig. 10 and a person seated in the chair leans rearwardly -
. upon said back-rest, the back-rest pivots rearwardly about
' the main pivot 242, the upper link 218 and the portion 0
_rest; 316.
lmkage is in the form of a triangle, one. arm of which is

of the arm 240 between pivot 228-and the fixed pivot 242

. acting in this instance as a rigid back-rest connection
" with the pivot 242. In addition, the upper back-rest link -

39-

with and parallel to the arm 340, so that the four-bar

- linkage arrangement is- substantrally in the form of a tri=
_angle, one arm of which is formed by the link 318, one
arm by- the backrest portmn between the pivots 322 and
324, and the remaining arm of which is formed by the

link 320 and. the portion of the arm 340 between the pivots:

330 and 328. In this retracted. position of Fig. 12, the

alignment of the link 320 with the arm 340 prevents the

link 320 from further downward pivoting and thus retains

the back-rest 316 in its retracted .position. When the

- back-rest 316 is- raised to.its extended pesmon of Fig. 13,

the link 320 engages and is stopped by a stop member

- or pldate 391 which is fixed to the arm 340, the stop mem-

218 pulls réarwardly on the upper end of arm 240 above o

_ the fixed pivot-242 causing the arm 240 to pivot with the
 back-rest 216 as a rigid extension. thereof, and causing
 the lower end of arm 240 to move forwardly. In this

 rearward pivoting movement. of the back-rest 216 to ifs

45

- reclined position shown in Fig. 11, the lower back-rest

~link 220 meoves forwardly with its. attached portion of

the arm. 240 and the slot.298 in plate 296 provides clear-

- ance for the plll 238, ‘to. permit this forward movement.
© " The arm ‘240 is connected at its bottom end to the end

~ of the drive link 274 of the leg-rest control linkage at -

o - pivot 278. Movement of the drive link 274 is controlled - '
. by guide link 286 which is mounted on the support 212

-~ at pivot 288 -and is. connected to-an intermediate portion -
- of the. drive link 274 at the pivot 290.  The remamder-._-”"

. of the leg-rest control linkage is similar to that shown in
.- Fig. 3, -and for convenience has not been ﬂlustrated in
- When the chair structure is brought
-~ to the reclined position shown in Fig. 11, the leg-rest will
R be extended by-the drive link 274 to a position corre-
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| spondmg to that shown in Fig. 5. Engagement of the

 pin 238 at the end of the elet 293 prevents. further rear-
- ward pwetmg mevement af the back—reat 216 past 1ts-

: ;' reehned position of Fig. 11.

* - In this embodiment, when 1t is desued to. 10wer the o
. backrest 216 from-its ‘raised position of Fig. 10 to its re~ -
~tracted P’DSIUOII of Fig. 9, it is merely necessary for the
 ‘user to press- manually dewnwardly upon- the top of the
- back-rest 216 with sufficient force to overcome the blasmg o
- . force of the spring 232. It will be observed.that in the
. lower, reiraeted position of the back-rest shown in Fig. 9,

- _-the Plll 233 engages the Tear edge ef the arm 240 thereby
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ber 391 limiting further upward movement of the back-
In this extended position, again the. four-bar

formed by the link 318, one arm by the pertlen of the
arm 340 between the pivots 330 and 328, and the remain-
'. mg arm. bemg formed by the link 320 and the coexten-~
--sive portion. of the back-rest 316 between the pivot 322
_.and the pivot 324..

‘The link 320 is now aligned with the
axis of the back-rest 316, and 15 eﬁeetwe te held the back—
rest inv its raised position. . :

When a person leans rearwardly upon the back-rest. |
316 the rearward pressure against the back-rest above

~ the pivot 322 causes the link 320-to press against the
stop. member- 391 thereby. locking together the link 320

and arm: 349. The- triangular ferm of the four-bar link~
age shown in this embodiment is therefore effective to

- automatieaﬂy cause the arm 340 to become rigid with the
" back-rest 316 in the ra13ed exteaded poeltwn ef the baek- --
. rest shown in Fig. 13. |

The leg-rest: aetuatlng hnk 374 is eonnected to the bot-
tom end of the arm 340.at pivot 378:  The actuating or

drive- link -374 is also cc}lmected to the leg-rest control
" linkage 356 which. carries the leg-rest 354. This leg-rest

‘contiol arrangement 356 is identical to that shown-in the
-'--prevmus embodiment and will therefore not be described:

in detail.- It will be understood, however, that rearward

~ pivoting movement of the back-rest 316 will cause the leg-
~rest control linkage 356 to bring the leg-rest forwardly

“and- upwardlly toits. extended pos;ttlen as was herelnbefore .
described.

To- lower the baek—reet 316 £rem its. I‘EHS ed posmen of.

- Fig. 13, -the user need merely tilt the back-reet shghtIy
- forwardly and then press downwardly.. B
Figs. 14 through 16 illustrate a ]mkage arrangement- o

smlar to-that shown in Figs. 12 and 13, except that the
baek—re_et e_x_tenswa a::m 440-is p;vo_tec_l_ to the seat rather
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thani to the support. The numerals in these views are in
the “400” series. |

The seat 414 of chair 41¢ has a rearwardly-extending
rigid bracket 452 which is pivoted to a fixed portion 442
of the support frame 412 at pivot 444. The upper end of
arm 440 is pivoted at 441 to the rear end portion of the
seat 414.

The links 418 and 420 are again connected to the back-
rest 416 at spaced-apart points by respective pivots 422
and 424. The opposite ends of the links 418 and 420 are
connected to spaced points on the arm 446 by respective
pivots 428 and 430. The links 418 and 420 are again not
parallel to each other and are arranged similarly to the
links shown in Figs. 12 and 13. A tension spring 432 is
connected at one end to the end of the link 418 which
extends beyond the pivot 422 and at its other end is con-
nected at 434 to the back-rest 416. - The back-rest stric-
ture is therefore mounted upon the seat 414, and is not
directly connected to the support. -

In the extended position of the back-rest 416, shown in
Fig. 15, the links 418 and 420, together with the cor-
responding portions of the arm 440 and the back-rest 416,
form a triangle which is effective to hold the back-rest
416 in its raised, extended position and is also effective
to lock the back-rest 416 to the arm 440 so that rearward
pivoting movement of the back-rest 416 will provide for-
ward pivoting movement of the arm 440 about pivot 441.
This is accomplished by engagement of the link 42§ with
a stop member or plate 491 which is rigidly fixed to the
arm 44{, as shown in Fig. 15. |

When the person sitting in the chair leans rearwardly
upon the back-rest 416, the back-rest pivots rearwardly
through the locked linkage about the pivot 441 on the
seat 414. Simultaneously, the arm 440 is pivoted for-
wardly about the pivot 441 and the actuating or drive
link 474 which is connected to the bottom of arm 449
at pivot 478 actuates the leg-rest control linkage 456 to

raise the leg-rest 454 to its extended position shown in

Fig. 16.

Figs. 17 and 18 show a modified type of linkage ar-
rangement contained in reclining chair 510, in which a
hook member is used to lock the back-rest 516 against
rearward pivoting movement when the back-rest is in
its lowered, reclined position. The seat 514 is connected
to a rigid rearwardly extending bracket 552 which is
mounted at pivot 544 to a fixed portion 542 of the chair
support frame. The support arm 540 is also pivotally
mounted to the support frame on pivot 544 as is the end
of the upper back-rest link 516. The other end of link
518 is connected to the back-rest 516 at pivot 552. The
link 516 has a portion extending rearwardly of the pivot
922 which is connected by tension spring 532 to the back-
rest at 534. 'The lower back-rest link 520 is connected at
one end to the back-rest 516 by pivot 524 and at its other
end is connected to the arm 540 by pivot 530.

A hook member 595 is pivoted at 596 to the fixed
portion 542 of the support frame, and in the lowered,
retracted position of the back-rest 516 shown in Fig. 17,
i1s adapted to engage and hold a projection 597 on the
end portion of the arm 540 which extends beyond the
fixed pivot 544. Engagement of the hook 595 with the
arm projection 597 locks the arm 546 rigidly and im-
movably relative to the support so that the arm 540 may
not pivot about the fixed pivot 544. Thus, in the re-
tracted position of the back-rest 516, said back-rest may
not be pivoted or tilted rearwardly and the leg-rest and
seat cannot move relative to the support frame. When
the back-rest 516 is raised to its extended position shown
in Fig. 18, however, the link 518 pivots upwardly and
engages the end portion of the hook 595 as shown in Fig.
18, raising the hook 595 out of engagement with the pro-
jection 597 of the arm 540 and releasing the arm 540 for
pivoting movement about the fixed pivot 544. Thus,
when the back-rest 516 is brought to its raised, extended
position, and the person sitting in the chair leans rear-
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wardly upon said back-rest, the back-rest will pivot réar-
wardly about the fixed pivot 544 and the triangular
arrangement of the linkage system together with the
engagement of the link 520 with a projection 591 on the
arm 540 locks the arm 450 rigidly with the back-rest
and causes said arm to pivot forwardly. This forward
pivoting of the arm 540 moves the drive link 574 for-
wardly, causing the latter to actuate the leg-rest control
linkage 556 and raise the leg-rest 554 to its extended
position, -

When the back-rest 516 is returned to its lowered, re-
tracted position shown in Fig. 17, the weight of the
hook member 595 causes the latter to drop and again
engage with the projection 597 of the arm 540.

While preferred embodiments of the invention have
been described herein, it is obvious that numerous addi-
tions, changes and omissions may be made without de-
parting from the spirit and scope of the invention.

What I claim is: | | |

1. An improved chair comprising a support, a seat
carried on said support, a back-rest disposed rearwardly
of said seat and cooperating therewith to accommodate a
person seated In said chair, linkage means pivotally
mounting said back-rest for translation upwardly and
downwardly relative to said seat in an arcuate path, said
Imkage means establishing a first limit position wherein

. a major portion of said back-rest extends above said
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seat and a second limit position wherein the lower por-
tion of said back-rest extends below said seat, said link-
age means including a pair of links pivoted at one pair
of ends to said support and at the other pair of ends to
said back-rest, said pair of links extending downwardly
and rearwardly from said one pair of ends in said second
limit position and swinging upwardly and rearwardly as
said back-rest is moved into said second limit position,
the weight of said back-rest normally maintaining the
same 1nto second limit position, and a spring operatively
connected to said linkage means for urging said back-

rest into said first limit position, said spring exerting a

pull substantially in line with said linkage means in said
second limit position and exerting a pull substantially at
right angles to said linkage means in said first limit posi-
tion.

2. In an article of furniture including a support, a
seat mounted on said support, a back-rest disposed rear-
wardly of said seat and cooperating therewith to accom-
modate a person seated in said article of furniture, a leg-
rest disposed adjacent to and beneath the forward end
of the seat, a carrier for said back-rest movably mounted
on said support, means operatively connected to said car-
rier and said back-rest and mounting said back-rest on
said carrier for up and down movement between lower
and upper limit position, releasable means on said cag-
rier operative to lock said back-rest to said carrier in
said upper limit position, the assembly of said carrier
and back-rest in said upper limit position being movable
to various reclined positions, and means operatively con-
nected to said carrier and to said seat and leg-rest for
coordinating movement of said seat and leg-rest to re-
clining movement of said back-rest.

3. In an article of furniture including a support and
a seat mounted on said support, a back-rest, a carrier
arm pivotally mounted on said support adjacent said
back-rest, a pair of links connecting the lower portion
of said back-rest to said carrier arm for up and down
movement of the back-rest relative to said carrier arm
between a refracted position wherein a lower portion of
said back-rest extends below said seat and an elevated
position wherein at least a portion of said lower portion
of said back-rest extends above the prescribed level of
said seat, coupling means for locking one of said pair
of links to said carrier arm in the elevated position of
sald back-rest, a leg-rest, a leg-rest control linkage con-
nected to said leg-rest for moving the leg-rest from a re-

75 tracted position beneath the forward end of the seat to
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an extended pesﬂmn forwardly of and substantlally at

the Ievel of the forward end of said seat, said leg-rest

- confrol linkage including a drive link connected to-said
carrier arm, said coupling means being effective to lock -
- - said carrier arm to the lower end of the back-rest in the
. ¢levated position of  the lattér for. rearward pivoting
~ movement of said back-rest about the pivotal connection

- rest relatwe to said. camer arm, ‘the other of said. palr:_

12

~ of links being pivoted to said carrier arm- above the piv-

of said carrier arm on said support, said carrier armr

 thereby serving. as a rigid dependmn extension of said
back-rest and being moved forwardly by rearward pivot-

- ing of said back-rest to actuate. said Ieg-rest centrel Lnk-
. age through said. drive: link.

4. An article ‘of furniture aceordmg to cle:un 3 1:|1

10

i ‘which said coupling means includes -a. coupling: link piv- -

otally mounted on said support and havmg a slot therein, -

.. one of said pair of links havmg a pin engageable in said
. slot when said. back-rest is raised to its elevated position,

15
" which also includes stop means for restraining rearward -
~ pivoting. movement - of said back-rest when the latter is

i said one link, said carrier arm and said. ceuphng Iink

forming a Ieeked tna:ﬂgIe to lock sa,ld carrier- arm to saui_. -
- | 90

. 5..An ai'tlcle of furmture accerdmg 10 clalm 3 in
h 'w]:uch said. eeuphng means includes a fixed abutment _-

-b ack-rest.

on.one of said pair of links, ‘said abutment bemg posi~
- tioned to engage said carrier arm in the. elevated position
of sald back-rest to hmlt further mevement ef said back-

25

otal connection of said carrier .arm. to. said “support,
 whereby. rearward pwotmg movement of said. back-rest, -
‘causes said carrier arm to pivot.on said’ support. -
6. An article of furniture aecordmg to. claim 3 m;
which said coupling means includes a projection on
said carrier arm, said pair of links bemg arranged to
ferm a triangular linkage . with said carrier ‘arm and a
portion of the back-rest included in the triangle when’
said back-rest.is in ifs" elevated  position, one of said
pair of links being positioned. to engage said projection
- to_lock said triangular Imkage and I‘Igl(ﬂY ceuple the- |

camer arm and back-rest..
1. An article of fumtture aceordmg te elaun 3

in its retracted position, said stop means comprising a

hook member pivotally mounted on the’ support and
'posmened te engage and held the camer arm. A
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