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York -
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9 Claims. (CI 155—106)

This invention relates to adjustable reclining chairs
and more particularly to an improved operating mecha-
nism therefor.

An object of this invention is to provide a  power
operated reclining chair which is comfortable and con-
venient to use and which has a relatively simple and
inexpensive operatmg mechanism,

A further object is to provide such a power operated

mechanism which is rugged -and reliable- in operation:

but yet is not bulky or large and can be used in rechmng
chairs having attractive “styling.. :

hereinafter.

An’ important pract1ca1 cons1derat10n in de31gn1ng an
- adjustable reclmmg chair is that the chair should be .

comfortable. to sit in and. easy to adjust to any desired
reclining . position, . In the past many reclining chairs,
though comfortable, were awkward or difficult to change
from .upright to reclining position .and when once ad-
justed to a position were hard to change to ‘another posi-
tion. - Furthermore, such chairs were usually very com-
plicated in structure and hence expensive to manufacture,
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These and other obJects will in part be - understood '
from and in part pointed out’ 1n the descrlptlon glvenb'
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- nected to the operating mechanism to. drive it eﬂic1ent1y

and easily. Within a few seconds the motor, which is
very small, cani move the chair from an upright position
to a full rechmng position. Then by electrically re-
versing -the motor, the chair can be returned just as
quickly - to' upright position. Even though the ' motor
drive responds with great speed, the chair can be ac-
curately adjusted to any posmon of greatest comfort to
the user. When once set in any particular position, the
chair remains locked there; even though the user shifts
his welght until the motor is again started. Vibration
and noise from the motor are held to an absolute min-
imum by the unique way in which the motor is mounted,
this way of mounting also makes possible a simple and
rugged driving connection between the motor and the
chair operating mechanism.

A better understanding of the invention together with
a fuller ‘appreciation of its many advantages will' best
be gained from a study of the following detailed descrip-
tion given in connection with the accompanying drawings
in which:

Figure 1 is a perspectlve view of one rechmng chair
embodying features of the: invention;

Figare 2 is an enlarged side view of the chair of
Figure 1 shown partly in section to reveal the operating
mechanism, the chair being shown in its upright position;

Figure 3 is a view like Figure 2 but showm‘7 the chair’

Lim a. rechmng position; .
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Figure 4 is a detailed side view of the foot rest broken
away from Figure 3 to show the foot rest.in extended

"~ position;
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For the convenience of the person using a reclining -

chair, it is desirable to free him so far as possible from
the mechanics of adjusting the chair from one position
to another. Also, it-is desirable to -provide. a chair
operating mechanism which automatically locks in any
selected position once reached, but which also does not

interfere with a rapid and effortless change to another -

position when desired. For example, when a chair is
extended in- full reclining position and locked to prevent
its shifting by movement of the person resting thereon,
some means of effortlessly unlocking the. chair and re-
turmng it to uprlght position should be provided. Other-

_ wise the person in the-chair will be unnecessarily bur--
dened and might come to view the chair as more of a

master: than a servant.

One "general type. of reclining chair used-in the past :

has depended upon the position and weight of the person
in -it .to hold the chair in. the. position.desired with no
positive. locking mechanism being provided for this pur-
pose.
the chair was. able to move' it from upright to-full re-
clining position-and vice versa.

This was a convenient °
‘mode of operation and in-general provided comfort and
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By simply shifting his position, the -person using -
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simplicity. . There remained, however, the desirability of: -
having -a practical reclining chair' which could readily -

be shifted from one position to another .without any

effort.-whatsoever. on the part of. the pérson using-the

. chair and which when brought to a position remained

there until .intentionally shifted to another. The present

invention provides such.a reclining chair which; more--
'over is simple and inexpensive to.manufacture. - -
In accordance with the present 1nvent10n, an’ operatmg .
" mechanism ‘for adjusting a reclining chair-is equlpped
w1th a small electric’ motor umquely ‘mouanted and con--’
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Figure 5 is a bottom view of the chair seen in Flg- )
ure 2;. :

Flgure 5is an exploded perspective view of the motor
and certain driven elements associated w1th it, other
parts being broken away or not shown,

Figure 7 is a side view partly in section showing, in
upright position, another chair embodying features of the
invention; and

Figure 8 is a perspectlve view of the motors and the
elements driven by them in the chair shown in Figure 7,

" other parts being broken away or not shown.

The reclining chair 10 in Figure 1, which is shown
in reclining position, has the same outward appearance
and a similar back 12, seat 14 and foot-rest 16 as the
chair' disclosed and claimed in co-pending U.S. patent
application No. 612,743, filed September 28, 1956. The
back, seat, and foot rest of chair 16. are supported for
coordinated swinging and shifting’ movement within a
stationary. frame 18 by an operating mechanism shortly
to be described.: Just behind and below the front end -
of the right armrest 20 of the chair is mounted an
electric switch 22 which can be pushed forward to make
the chair move to its upright position or alternatlvely
pressed backward to move the chair to its reclining posi- -
tion.. Switch 22 has a center open-circuit position for:
deenergizing theé motor which dnves the chair operating
mechanism, -

“Referring to Flgure 2, seat 14 and back 12 of the chalr .
are supported on frame 18 for movement by the operating
mechanism- generally indicated at 24 and consisting .of a -
right- side hnkage, shown here, and a left side linkage
which' is the mirror- image of the linkage at the Tight. )

-Each side hnkage includes a stationary mounting bracket
26 which is fixed to the inside of a respective arm of the', =~

chair frame at the points 28. ‘Fixed to each side of seat””
14 is a strap-30 pivoted at its rearward end to a one of

-the brackets 26 at point.32. A similar. strap 34 is fixed = -

to each side of the back 12 at the points 36. The upper -
ends of straps 34 are pivoted-in common with straps 30
to brackets 26 at'the points 32, :

o
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Protruding from- the.rear of-each strap 34 near the
lower. end .thereof is a spur 38, to-the outer end of which
" is pivoted at pomt 49 the rear. end of a swinging link 42.
This link 42 is plvotally connected at its forward end to

a links44-which; in turn, is pivotally connected:at its upper-
end to fixed:bracket. 26 -at-point-4§. Near-the cenfer of
swinging link 42-at point 48’is pivoted. the link 50 :whose -

upper-end is pivotally connected to seat strap-30 -at point
52, :

To the-front end of seat.strap 30 at point.53 is. pivoted
the curved link 54 which:is. adapted to swing - forward,;
as.shown for example.in_ Figure 4, and to move foot

rest-16-supported therefrom outward:and:upward.. The:
swmgmg movement of curved:link 54.is controlled. by.
the-push link 56 having its forward end pivoted:ta link:
54 near its-upper end at-point 58. The rear. end of link -
56.is. pivoted to -the lower end of strap 34:at the point.
60. The forward swinging movement-of curved link 54

In conjunction: with the movement of push link 56 actu-

ates a “lazy-tongs” arrangement, generally -indicated  at:

62, on which the foot-rest is mounted.
As seen in Figures.2 and. 5 straps 34 are attached to

the. outer sides. of the spaced apart-and parallel arms 64

of ‘the. back frame which extend down below -the -up-
holstered portion of the back 12. The lower ends.of these
arms 64, with straps 34 omitted, are also shown in- F;gure
6. Fastened on the inside of these arms 64 at points 65
is.a U shaped bracket. 66 to which, near its lower end,

is rigidly fixed the forwardly projecting yoke 68. In .the.

center of this yoke is pivoted at.-69 the front end of a
telescoping worm .shaft or jack screw.unit, generally in-
dicated at 70.
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The rear end of telescoping shaft unit 76 is. pivoted at

72 to the clevis of a bracket 74 mounted on the- fixed .
cross board 76 which extends across the lower rearward

portion of the chair frame 18. Thus, when the telescop-
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ing shaft 70 is extended from the position shown. in .

Figure 2 to that shown in Figure 3 the chair is adjusted
from an upright to a reclining position.
Telescoping shaft unit 70 is' advantageously a. unit

manufactured by the Faton Manuofacturing Corporation -

and sold by the F.-L. Jacobs Co. Briefly described, with
reference to Figures 5 and 6, it includes a rotatable inner
worm: shaft 78 which te‘escopes within an outer non-ro-
tatable sleeve 80. A s11p nut in sleeve ‘8¢ meshes with

in the sleeve to telescope the shaft and sleeve. The- nut,

exerted by shaft 78 and sleeve 80 is always in line with
their-axis since both ends of. the shafts are pivoted.. Ad-
ditionally, the thrust produced by shaft 78 does not tend
to bend the motor shaft and-the operation of motor 82
is not affected by the angular swinging of the chair
mechanism.

The electrical connections to.motor 82 have not been
shown but it is to be understood that they can be entirely

- conventional ones for: a single- phase 110 volt: 60-cycle

reversible..motor system.

FJgure shows a second embodunent of the. invention
comprising a .chair 160 havmg the same back, seat.and
foot rest portions as chair 1¢ in Figure 1. The support-
ing mechanism for chair. 160 :is similar:to-that in chair
19 and corresponding parts have been given the same
reference numerals: The-mechanism-for operating chair
189 includes a motor 82 which functions in the same way
as described above to control the position of the seat and
back of the chair. This: motor 82, however; does not
control , the position . of the footrest 16;. the latter being.
raised or lowered by a second motor 110 operating -in-
dependently of the first- motor and controlling: only -the
position of the footrest relative to the seat: Motor 110 is.
best- seen. in Figure.8 wherein the .chair mechanism is-
shown in perspective with- some portions thereof broken
away. It is.mounted in substantially the same. way as
motor 82, being supported at one side of a gear housing.
112 having an eyelet at its rear end. This eyelet is pivoted -

at 313 in a clevis 114 formed on a U-shaped bracket 116

which is rigidly fastened to the.wooden frame of the seat
of the chair-at points 1i8. Motor 116 actuates a jack-
screw 120 whose forward end is pivoted at 122 to. a cross-
bar 124. Cross-bar. 124 has its-outer ends fixed to. the

_parallel links 126 of the “lazy-tongs” arrangement 62 and .

when the bar is moved forward from the-position shown, .
the links 126, whose front ends are pivoted to links 54.
at points 58, move to raise or extend footrest 16.,

The rear end of each link 126 is pivoted at 128 to.

- -a swinging. link 130 whose upper end is pivoted at 132 to -
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the worm-shaft 78 and is frictionally held -from rotating :“5

however, is adapted to slipin sleeve 80-when it meets a .

fixed stop.. Thus when shaft 80 -is fully telescoped, the

worm nut will engage a pin on-the shaft and rotate within

sleeve 80.to permit shaft 78 to continue its rotation with-
out advancing fatther. Reversal of the-direction-of ro-

tation. of shaft 78, however, will immediately begin the-
withdrawal of the shaft from the sleeve. - Upon -maximum :
withdrawal, the friction fitted slip.nut. will once- again--
slip and -permit rotation-of shaft 78.without long1tudmal~

movement of it relative: to sleeve. 80. . The inner- and

can ,_be set as desne_d by placmg small pins at spaced pomts-

on, shaft 78 to engage the slip. nut within sleeve 89..

gear unit 84 adjacent the rear end of the shaft..
housing of this unit is non-rotatably pivoted through. its

eyelet 85 in the clevis bracket 74 at.point-72, a rubber:
grommet 86 bemg inserted through eyelet -85 to -reduce
vibration passing from housing 84 to <clevis' 74. Motor,

82 is supported on the drive housing 84 to one;side. there-

of. The sole support for motor 82 is its attachment to

the. drive housing, The end.of f the rotatablc shaft of motor

82. carries a worm shaft (not shown) whlch engages the
rim of .a worm wheel (not shown) mounted within hous- _
mg -84 and fixed to the.end of shaft 78 for.rotation-with-

"By virtue of this construction wherein -the motor. is.
not mounted. directly on the frame.of the chair, vibration

and noise are effectively reduced.' Moreover, the force
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The shaft 78 is adapted to be rotated in either.direc- 60
tion by a small reversible motor 82 -acting through: a.

The.
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the fixed bracket 116. Extending forward from bracket.
116 at points 134 are two stationary braces 136 fastened

_to the seat at points 53 to reenforce the bracket and hold

it rigidly in position. Thus, foot rest 16 can be raised
or lowered independently of the position of the back of,
the chair and depending only upon whether jack 120 is
lengthened or shortened by motor $1¢. This motor can
be controlled by .a switch in the same way as motor 82..

The above description of the invention is intended in
illustration and not in limitation thereof. Various
changes may occur to-those skilled in the art and these -
may be made without departing from the spirit or scope
of the invention as set forth.

"We claim:

1. A power operated reclining chair comprising: a sta-
tionary frame having two spaced sides, two side:brackets
each fixed to a respective side of said chair, a seat posi- -
tioned between said sides and pivoted at points adjacent
its rear to said side brackets, a back extending generally
upward.and pivoted to said points with a portion iof said -
back extending above said seat and a portion below said
seat, a first pair of links pivoted to the lower end of said
back - and +extending forward, a second pair of links :
pivoted-to the forward end of said first links and extend-
ing-upward, said second pair of links being pivoted to -
said fixed brackets, a third pair- of links pivoted to the.
middle -of -the first links, extending upwardly and -being
pivoted -to-said seat forward of said rear pivot points, a
somewhat V-shaped: bracket rigidly attached to the lower -
end of said back and having a thrust point forward there-
of, a-jack screw pivoted at oune end to said thrust point.
and pivoted at its other end to a fixed point on- said .
chair frame generally behind and on a level with said
thrust point, and an electric motor connected to said

- jack screw and adapted to. retract or.extend it, saxd motor

75

béing suspended solely from sa1d ]ack SCYEW.
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2. The structure as in claim 1 in further combination
with a foot rest, said foot rest depending from the for-

- back having an upper upholstered portion and two down-

ward end of said seat by a linkage, and power operated -

means connecting said linkage to said seat to raise or
lower said foot rest independently of said back.

3. The structure in claim 2 wherein said power- op-
erated means includes a second jack screw pivoted at
its forward end to said linkage and pivoted at its rear
end to a U-shaped bracket extending down from said seat
below the forward end of said first jack screw.

4. A double action reclining chaijr of the character de-
scribed comprising: a stationary frame having two sides
spaced apart, a back pivotally: mounted on said sides and
adapted to stand upright and alternatively to swing back
to reclining position, said back having a lower portion
adapted to swing forward, a-seat supported from said
sides in front of said back, a foot rest mounted on the
front of said seat and adapted to hang vertically down-
ward in front of said seat and alternatively to swing up-
ward in front of said seat generally on a level therewith,
first power operated means acting between the lower
portion of said back and a fixed point on said frame to
adjustably position said back, and second power operated

means adapted to swing said foot rest upward independ--

ently of the position of said back,

5. The structure as in claim 4 wherein said first and
second power operated means include a mechanical jack
screw and linkage, said jack screw being pivoted at each

end and being extendable along a straight line between
its pivoted ends.

6.. The structure as in claim 4 wherein said first power
means includes a first jack screw extendable forward of
said chair to move said back to reclining position, and
said second power means includes a second jack screw

positioned below and in front of said first screw and

extendable forward to swmg said foot rest.

7. The structure as in claim 4 wherein the rearward
end of said first screw is pivoted to a lower rearward
portion of said frame, and at its forward end is pivoted
to a bracket carried by said back lower portion, and
wherein the rearward end of said second screw is pivoted
to a bracket suspended in said chair within said arms
and extending below the front end of said first screw,
and the forward end of said second screw is attached to
said foot rest.

8. A power-operated reclining chair comprising a chair
frame having two sides and -a back portion, a chair
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wardly extending side arms, a chair seat, pivot means
it each side of the chair frame for mounting said chair
back at a point intermediate its ends and said seat ad-
jacent its rearward edge, a foot rest pivoted beneath the
front of said seat and adapted to swing back and forth
between a retracted vertical position and an outwardly
extended position, a linkage at each side of said seat
connected between said frame sides, said seat and the
lower end of said chair back for coordinating their swing-
ing movement between an upright and a reclining posi-
tion, a somewhat Y-shaped supporting bracket connected
between the arms of said chair back adjacent their lower

ends and having a thrust point substantially forward of

and generally equidistant from said lower ends, extensi-

“ble jack.screw means having one end pivoted to said

thrust point on said supporting bracket and its other end
pivoted to a fixed point .on said frame behind and gen-
erally on a level therewith, and an electric .motor for
rotating said extensible jack screw means to move the
lower ends of said arms farther away from or closer to
said fixed point, said extensible jack screw means in-
cluding a rotatable screw shaft, a nut engaged thereon, -
and a gear drive housing mounted on one end of said
shaft and connected to said motor and serving as the
sole support of said motor, said housing and said nut
each being pivoted for straight line thrust along said shaft
between said thrust point on said supporting bracket and

. said fixed pivot point.

30
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9. The combination of elements as in claim 8 where-
in 4 noise insulating bushing is inserted at the pivot be-
tween said fixed point and the rear end of said ]ack
sCrew means.
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