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[57] ABSTRACT

A backrest height adjustment device for office furni-
ture chairs of the posture type in which the backrest is
applied to a housing that forms a socket which freely
receives the backrest support member that is conven-
tionally secured to the chair seat, which housing jour-
nals a cam lock member that is received in the socket
and operates with a vertical slot formed in the support
member and about an axis extending transversely of
the support member. The cam lock member includes a
pair of oppositely disposed cam lock portions that are
proportioned to make equal but opposite binding en-
gagement with the respective sides of the slot to fix
the backrest against vertical movement; such cam sur-
face portions that have a slip fit relation with the slot

_ sides when the cam lock surfaces are free of such slot

sides, to permit height adjustment of the backrest. The
housing also mounts a guide bushing received in the
housing socket end cooperating with a second vertical
slot in the support member to confine the movement
of the backrest to up and down movement relative to
its support.

8 Claims, 8 Drawing Figures
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BACKREST HEIGHT ADJUSTMENT DEVICE FOR
OFFICE FURNITURE CHAIRS

This invention relates to a backrest height adjustment
arrangement for posture chairs, and more particularly,
to an arrangement for mounting the backrest on its sup-
port that permits ready height adjustment relative to
the chair seat.

The prior art dealing with backrest height adjust-
ments reveals a wide variety of devices of this type,
many of which are concerned with some type of clamp-
ing arrangement either at the connection of the back-
rest to its support, or the connection of the support to
the chair chassis, to permit height adjustment and
sometimes lateral adjustment forwardly and rearwardly
of the user. In devices of this type, the familiar screw
clamp or over center cam lock lever type device usually
provides the clamping action for binding several rela-
tively movable parts together that, when released, per-
mit the height adjustment desired.

A principal object of the present invention is to pro-
vide a backrest adjustment arrangement that avoids the
clamping approach of the prior art, and uses instead a
simple cam lock device that confines the locking stress
to the backrest support. ,

Another principal object of the invention is to pro-
vide a backrest adjustment arrangement that not only
provides a firm securement of the backrest support, but
also is readily loosened for adjustment purposes with-
out leaving the seat and provides for infinite or stepless
adjustment within the range of adjustment allowed.

Other objects of the invention are to provide a back-
rest adjustment arrangement that is of few and simple
parts, that is economical of manufacture, and that is re-
liable and long lived in use.

In accordance with this invention, the backrest
height adjustment device comprises a housing to which
the backrest is secured that defines a socket that freely
receives the backrest support member; which is in the
form of a bar suitably mounted in upright relation on
the chair chassis. The support member is formed with
a pair of rectilinear vertically spaced and vertically ex-
tending slots, with the portion of the support member
defining such slots being received in the housing
socket. The housing journals a cam lock member that
is received in the socket and operates within the upper
vertical slot and about an axis extending transversely of
the support member. The cam lock member includes a
pair of oppositely disposed cam lock portions that are
concentric with said operating axis and are propor-
tioned to make equal but opposite binding engagement
with the respective sides of the upper slot to fix the
backrest against movement, with such cam lock surface
portions being separated by a pair of opposed surface
portions that have a slip fit relation with the upper slot
sides when the cam lock surfaces are free of such sides,
to permit height adjustment of the backrest. The hous-
ing also mounts a guide bushing that is received in the
housing socket and cooperates with the second slot to
confine movement of the backrest relative to its sup-
port member to up and down movement when adjust-
ment is desired.

The result is‘that the locking action desired is applied
to the backrest support to the exclusion of the device
housing and no clamping together of relatively movable
parts is required.
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Other objects, uses, and advantages will be obvious
or become apparent from a consideration of the follow-
ing detailed description and the application drawings.

In the drawings:

FIG. 1 is a perspective view of a posture chair of the
secretarial type to which the invention is applied;

FIG. 2 is a rear view of the backrest support showing
the height adjustment device in elevation and the back-
rest in phantom;

FIG. 2A is a perspective view of the backrest support;

FIG. 3 is a sectional view through the height adjust-
ment mechanism taken substantially along line 3—3 of
FIG. 2;

FIG. 4 is a view of the height adjustment mechanism
similar to that of FIG. 2 but on an enlarged scale and
with parts broken away showing the device in locked
position;

FIG. § is similar to that of FIG. 4 but showing the de-
vice in its released position;

FIG. 6 is a plan view of the cam lock component em-
ployed in connection with the present invention, on an
enlarged scale; and

FIG. 7 is a diagram of the cam lock device on an en-
larged scale bringing out basic features of the inven-
tion.

However, it is to be understood that the drawing illus-
trations provided are supplied primarily to comply with
the requirements of the Patent Laws, and that the in-
vention may have other embodiments which will be ob-
vious to those skilled in the art, and which are intended
to be covered by the appended claims.

GENERAL DESCRIPTION

Reference numeral 10 of FIG. 1 generally indicates
a posture chair of the type to which the invention is es-
pecially concerned, that shown being of the secretarial
type (although the invention is equally applicable to ex-
ecutive and other types of posture chairs). Chair 10
generally comprises a suitable base 12 equipped with
the usual pedestal 14 provided with legs 16 riding on
suitable casters 18. Suitably mounted on the pedestal
14 is a chair seat 20 that may be of any conventional
type, and that is equipped with backrest support 22 to
which backrest 24 is applied in accordance with this in-
vention.

The support 22 has its lower end 26 angled as at 28
for adjustable securement to the chair seat 20 in any
suitable manner.

The backrest 24 is applied to the upper end 30 of the
support 22 by employing height adjustment device 32
to which the backrest 24 is suitably secured.

The height adjustment device 32 generally comprises
a housing 34 in the form of a pair of channel members
36 and 38 associated in nested relation to define a
socket 40 (see FIG. 3) into which extends the upper
end 30 of the backrest support member 22.

The backrest support member 22 at its upper end 30
is formed with a pair of rectilinear slots 42 and 44 that
are in aligned vertically disposed and vertically spaced
relation, with the slots 42 and 44 being identical in con-
figuration and length. Slot 42 defines opposed planar
side walls 46 and 48 while slot 44 defines opposed pla-
nar side walls 50 and 52,
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The housing 34 journals a bushing 54 which is re-
ceived in the socket 40 and is disposed in guiding rela-
tion in the slot 44 between its side walls 50 and 52.

The housing 34 also journals cam lock member 56
that includes a cam lock portion 58 received in the
socket 40 and extending through slot 42 for pperative
cooperation with the side walls 46 and 48 of the slot 42.

The cam lock member 56 is journaled in the housing
34 for pivotal movement about axis 61 that extends
transversely of the housing 34 and backrest support
member 22. The cam lock portion 58 comprises a pair
of opposed cam lock surfaces 60 and 62 that are con-
centric with the axis 61 and are each struck on an arc
that proportions opposite portions of the cam lock por-
tion 58 to make equal but opposite binding engagement
with the respective slot sides 46 and 48 of the slot 42
to lock the backrest against vertical movement relative
to the support 22. In the form shown, cam lock surfaces
60 and 62 are separated by surfaces 64 and 66 that are
struck on arcs which proportion the corresponding
areas of cam lock portion 58 between surfaces 60 and
62 to have slip fit relation with respect to the sides 46
and 48 of the slot 42 when the cam lock member 56 is
positioned to dispose surfaces 60 and 62 out of engage-
ment with slot side walls 46 and 48, respectively (see
FIG. §). The surfaces 60, 62, 64 and 66 are contoured
to merge consecutively about cam lock portion 58
where indicated at cam surface portions 68 (see FIG.
6) in a smoothly contoured manner.

Cam lock member 56 has operating handle 70 keyed
thereto for pivoting the cam lock member 56 between
the positions of FIGS. 4 and 5§, it being understood that
the handle 70 when pivoted clockwise of FIG. 5 will
lock the device 22 agamst adjustment.

The arrangement is such that when handle 70 is
moved clockwise of FIG. 5 toward the position of FIG.
4, the cam lock portion 58 at approximately the loca-
tions of cam surface portions 68 makes equal but oppo-
site binding engagement with the respective sides 46
and 48 of the slot 42 to lock the backrest against verti-
cal movement.

It will thus be seen that when the handle 70 of device
32 is in the position of FIG. 5, the backrest 24 may be
suitably adjusted vertically of the support member 22
to the position desired by the user of the chair, and by
the user moving the arm 70 clockwise of FIG. 5 suffi-
ciently to bring the cam lock portion 58 into binding
engagement with the respective sides 46 and the slot
42, the device 32 is fixed against vertical movement rel-
ative to its support 22,

SPECIFIC DESCRIPTION

The support member 22 is suitably formed from bar
stock to define the general shape included in the draw-
ings, including angled lower end 26 that is slotted as at
74 for application to the chair seat chassis in any suit-
able manner that may provide for adjustment of sup-
port member 22 forwardly and rearwardly of the chair.
Slots 42 and 44 are formed in any suitable manner, as
by punching.

As the backrest 24 per se is conventional, it is only
diagrammatically illustrated. In practice it comprises a
polystyrene backing plate 77 (see FIG. 1) to which suit-
able cushion material 79 and a decorative cover 81 are
suitably applied over the forward side of same, and an
outer back shell 83 of plastic material on the backside
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of the backing plate that masks the housing 34; the
backing plate 77 and shell 83 are suitably secured to-
gether as by employing fasteners about their marginal
edges that are masked by molding 85.

The housing member 36 comprises web 80 separat-
ing spaced side walls 82 and 84 (see FIG. 3), with the
side walls 82 and 84 respectively being provided with
the respective wing flanges 86 and 88. The web 80 of
channel member 36 is formed with opening 90 that re-
ceives mounting screw 92 which journals cam lock
member 56 in housing 34, as by having its threaded end
94 applied to suitable conventional weld nut 96 affixed
to the web 80 exteriorily of the socket 40, such that its
shoulder 95 is firmly against web 80 and its head 97
engages handle 70.

The web 80 is also formed with a second opening
(not shown) spaced longitudinally of member 22
through which screw 100 extends for application to a
second weld nut 102 (see FIGS. 4 and 5) affixed to the
web 80 exteriorily of the socket 40 and below the weld.
nut 96.

The housing member 38 comprises web 104 separat-
ing spaced side walls 106 and 108 (see FIG. 3) that are
respectively equipped with the respective wing flanges
110 and 112. As indicated in FIG. 3, the channel mem-
ber 38 is nested within the channel member 36 to de-
fine the socket 40 as well as operating channel 113
within which handle 70 acts, and these two members 36
and 38 are suitably fixed together, as by spot welding
at 114 (see FIGS. 4 and 5). The wing flanges of the
channel members 36 and 38 are suitably formed with
aligned openings 116 to receive suitable fasteners for
securing the housing 34 to the aforementioned backing
plate 77 of the backrest 24.

The web 104 of member 38 is formed with opening
120 through which extends the cam lock portion 58 of
cam lock member 56. The web 104 is formed with a
second opening 122 through which the bushing 54 is
applied within the socket 40 and slot 44.

The cam lock member in the form illustrated is of
hub configuration comprising sleeve portion 124 defin-
ing bore 126 through which the journalling screw 92
extends, and the respective surfaces 60, 62, 64 and 66.
Integral with sleeve portion 124 is flange portion 128
defining a pair of spaced apart openings 130 and 132
which respectively receive pins 134 and 136 that are
fixedly carried by handle 70. Handle 70 is secured to
the flange 128 by the screw 92 to keep the pins 134 and
136 seated in their respective openings 130 and 132.

As indicated in FIG. 3, the flange 128 of the cam lock
member 56 is proportioned from the standpoint of
thickness to dispose the operating plane of the handle
70 within its operating channel 113, and thus substan-
tially in the plane of the wing flanges 110 and 112 of
channel member 38.

Handle 70 at its end 140 is formed with right angled
projection 142 that projects rearwardly of the backrest
24 and beneath but closely adjacent the portion of the
molding 85 that lies along the lower edge of the back-
rest, for easy gripping by the user when seated in the
chair, and also to provide a handle for the chair user to
hold up and move vertically the backrest when the cam
lock member 56 is freed from binding engagement with
support member 22. ,

The support 22 is preferably formed from a suitable
steel such as SAE 1018, while cam lock member 56 is
formed from a suitable composition of powdered
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metal, such as steel, having a hardness of 25 to 35
Rockwell C. In one successful form of the invention,
the slots 42 and 44 are .620 inch in width and have suf-
ficient length to permit approximately 2 inches of verti-
cal height adjustment. Cam lock surfaces 60 and 62 are
struck on arcs concentric with the axis 61 and have a
dimension of 0.320 inch. Surfaces 64 and 66 are struck
on arcs about centers 150 and 152 that are offset from
axis 61 and have a radius longer than the radius of sur-
faces 60 and 62. Thus, arc 64 is struck on an arc about
center 150 and having a radius of 0.406 inch, while sur-
face 66 is struck on an arc about center 152 having the
same radius.

An important aspect of the invention is that cam lock
portion 58 should be proportioned radially thereof rel-
ative to the width of slot 42 such that when the cam
lock portion 58 is being moved to locking relation with
the sides of slot 42, the cam lock portion 58 makes en-
gagement with the respective slot surfaces 46 and 48 at
positions where the cam contact points 155 and 157
(FIG. 7) involved lie along radii 159 and 161 from axis
61 that make angles with respect to the horizontal hav-
ing a tangent which is less than the coefficient of static
friction between the slot and cam surfaces involved.

In other words, the angle A should be such that its
tangent is less than the coefficient of static friction be-
tween cam lock portion 58 and slot surfaces 46 and 48.
Where cam lock portion 58 and support 22 are formed
from steel, angle A should be a maximum of 8°. In this
connection it is dry or unlubricated static friction that
governs as any lubricant on the surfaces involved would
be squeezed out under the application forces involved.

Thus, cam lock portion 58 makes contact with sur-
faces 46 and 48 at or adjacent cam surface portions 68,
depending on the state of wear of cam lock portion 58,
to effect the binding locking action contemplated by
this invention.

It is understood, of course, that the usual manufac-
turing tolerances are permitted, and, of course, specific
dimensions employed may be varied to suit special pur-
poses, it only being important that the cam lock portion
58 and slot surfaces 46 and 48 have the relationships
indicated, and the surfaces 64 and 66 permit ready slip
fit relation between the cam lock member 56 and the
sides 46 and 48 of slot 42 when the cam lock portion
58 is moved out of engagement therewith. The concen-
tric relation of the cam surfaces 60 and 62 is a conve-
nient way of forming these surfaces for the purpose in-
tended.

Bushing 54 may be formed from a suitable antifric-
tion material such as nylon and is proportioned to have
slip fit relation with side walls 50 and 52 of slot 44. In
the embodiment referred to above, the bushing 54 has
an outer diameter of 0.618 inch.

To operate the device 32, the chair user, when seated
in the chair 10, merely reaches around to the backside
of the support 22 at the level of the lower edge of back-
rest 24 to grasp handle 70, and in particular its rear-
wardly projecting end portion 142, and swings handle
70 to its released position of FIG. § to free cam lock
member 56 from binding engagement with the sides 46
and 48 of slot 42, The backrest may then be freely
moved vertically as desired and relocked at the desired
position by swinging handle 70 clockwise of FIG. 5 to
approximately the position of FIG. 4 to bring cam lock
portion 58 into equal but opposite binding engagement
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relation with slot side walls 46 and 48 that effects the
backrest locking action of this invention. Thus, handle
70 is approximately vertically disposed in the locked
relation of device 32. Any wearing of surfaces 60 and
62 will result in additional movement to the left of FIG.
4 to achieve the locking action desired.

As it is desired that the handle 70 be an unobstructive
as reasonably possible, handle 70 is confined in its
movement to channel 113, and its range of swinging
movement limited by such channel 113 so that projec-
tion 142 may be disposed closely adjacent the lower
margin of molding 85. The corners 160 and 162 of
housing 34 serves as stops that form the ultimate limits
of the permissible range of movement of handle 70.

While the arrangement of handle 70 and cam lock
member 56 that is shown is preferred (single locking
direction operation), handle 70 can be keyed relative
to cam lock member 56 so as to be vertically disposed
in the released position of same, whereby handle 70
could be swung clockwise or counterclockwise to ef-
fect the locking action desired. Handle 70 may also be
suitably spring biased to its locking position.

It will therefore be seen that in accordance with this
invention, the backrest 24 is secured relative to its sup-
port 22 by a lock device which involves no clamping
together of relatively movable parts, but rather the
binding of a cam member with opposed sides of an op-
erating slot in an equal but opposite manner whereby
the parts subjected to stress are limited to the cam lock
member and the support 22, to the exclusion of housing
34. The cam lock member 56 is readily moved into and
out of its locking relation to permit ready height adjust-
ment of the backrest. The positioning of handle 70 is
such that the chair user can readily reach and operate
same without rising from his seat.

It is also to be noted that within the range of height
adjustment permitted, stepless or infinite positioning is
available. There are no set locations or fixed series of
height adjustment locations to contend with. The de-
vice 32 is generally flat in configuration with its thick-
ness dimension minimized to be consistent with the
slim trim overall appearance of the backrest and its
support.

The foregoing description and the drawings are given
merely to explain and illustrate the invention and the
invention is not to be limited thereto, except insofar as
the appended claims are so limited, since those skilled
in the art who have the disclosure before them will be
able to make modifications and variations therein with-
out departing from the scope of the invention.

We claim:

1. In a backrest for office chairs including a support
member having its lower end adapted for securement
to the chair and a backrest mounted on the upper end
of the support member, a device for adjusting the back-
rest vertically of said support member, said device
comprising:

a housing positioned on said support member adja-
cent the upper end thereof for movement vertically
thereof and having the backrest secured thereto,

said support member upper end having an elongated
slot formed therein,

said slot extending longitudinally of said support
member and being rectilinear in longitudinal con-
figuration,

said slot defining spaced parallel sidewalls extending
longitudinally of said support member,
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and a cam lock member journaled in said housing,

said cam lock member being journaled for pivotal
movement about an axis extending transversely of
said support member and said slot and defining a
cam lock portion concentric with said axis and re-
ceived in said slot,

said cam lock portion defining a pair of oppositely
disposed cam locking surfaces proportioned trans-
versely of said axis to have equal but opposite bind-
ing engagement with said slot side walls within said
slot when in contact therewith at points lying on
radii extending from said axis that make an angle
with the horizontal having a tangent that is less
than the coefficient of static friction between said
cam lock portion and said slot side walls,

said cam locking surfaces being separated by op-
posed cam surfaces proportioned transversely of
said axis to have slip fit relation with said slot side
walls whereby the backrest has free sliding adjust-
ment relative to the support member when said
cam locking surfaces are out of contact with said
support member slot side walls,

means for selectively pivoting said cam lock member
about said axis relative to said housing,

and means for guiding the movement of said housing
longitudinally of said slot when said cam locking
surfaces are free of binding engagement with said
slot side walls.

2. In a backrest for office chairs including a support
member having its lower end adapted for securement
to the chair and a backrest mounted on the upper end
of the support member, a device for adjusting the back-
rest vertically of said support member, said device
comprising:

a housing positioned on said support adjacent the
upper end thereof for movement vertically thereof
and having the backrest secured thereto,

said support member upper end having a pair of elon-
gated slots formed therein in coplanar relation,

said slots extending longitudinally of said support
member in vertically spaced relation and being rec-
tilinear in longitudinal configuration,

a bushing mounted in said housing and received in
one of said slots in backrest movement guiding re-
lation therewith,

and a cam lock member journaled in said housing,

said cam lock member being journaled for pivotal
movement about an axis extending transversely of
said support member and defining a cam lock por-
tion concentric with said axis and received in the
other of said slots,

said other slot defining spaced paraliel side walls ex-
tending longitudinally of said support member,

said cam lock portion defining a pair of oppositely
disposed cam locking surfaces and proportioned to
make equal but opposite binding engagement with
said other slot side walls when in contact therewith
at points lying on radii extending from said axis that
make an angle with the horizontal having a tangent
that is less than the coefficient of static friction be-
tween said cam lock portion locking surfaces and
said other slot side walls,

said cam locking surfaces being separated by a pair
of opposed cam portion surfaces having slip fit re-
lation with said other slot side walls when said cam
locking surfaces are free of contact with said other
slot side walls,
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and means for pivoting said cam lock member about
said axis relative to said housing to selectively
move said cam locking surfaces into and out of en-
gagement with said other slot side walls,

whereby said cam lock portion cam locking surfaces

when in binding engagement with said other slot
side walls fix the backrest against movement longi-
tudinally of said support member slots free of
clamping stress applied to said housing.

3. In a backrest for office chairs including a support
member having its lower end adapted for securement
to the chair and a backrest mounted on the upper end
of the support member, a device for adjusting the back-
rest vertically of said support member, said device
comprising:

a housing positioned on said support member adja-
cent the upper end thereof and having the backrest
secured thereto,

said housing comprising:

a pair of housing members secured together to define
between same a socket in which said upper end of
said support member is received,

said support member upper end having a pair of elon-
gated rectilinear slots formed therein disposed in
coplanar relation,

said slots extending longitudinally of said support
member and each defining parallel planar side
walls extending longitudinally of said support mem-
ber,

a bushing carried by said housing and mounted
within said socket and in one of said slots in back-
rest movement guiding relation with said one slot,

and a cam lock member mounted in said housing,

said cam lock member being journaled between said
housing members for pivotal movement about an
axis extending through said other slot and trans-
versely of said support member, and defining a cam
lock portion concentric with said axis and disposed
in said socket and said other slot,

said cam lock portion defining a pair of oppositely
disposed cam locking surfaces proportioned radi-
ally of said axis to make equal but opposite binding
engagement with said other slot side walls, respec-
tively, when moved into contact therewith at points
lying on radii extending from said axis that make an
angle with the horizontal having a tangent that is
less than the coefficient of static friction between
said cam locking surfaces and said other slot side
walls,

said cam locking surfaces being separated by a pair
of oppositely disposed cam surface portions having
slip fit relation with said other slot side walls when
said cam locking surfaces are free of contact with
said other slot side walls,

and a handle member keyed to said cam lock mem-
ber for pivoting said cam lock member about said
axis relative to said housing to move said cam lock-
ing surfaces into and out of said binding engage-
ment with said other slot side walls,

whereby said cam lock portion cam locking surfaces
when in binding engagement with said other slot
side walls fix the backrest against movement longi-
tudinally of said support member slots free of
clamping stress applied to said housing.

4. The device set forth in claim 3 wherein:
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said cam locking surfaces and said other slot side

walls are formed from steel,

and wherein said angle is no more than about 8°.

5. The device set forth in claim 4 wherein:

said support is formed from steel, and said cam lock

portion is formed from powdered metal and has a
hardness in the range of 25 — 35 Rockwell C.

6. The device set forth in claim 3 wherein:

said slots are aligned longitudinally of said support

member.

7. The device set forth in claim 4 wherein said slip fit
cam surface portions of said cam lock portion are
struck on arcs eccentric with said axis and having a ra-
dius exceeding that of said cam locking surfaces,

with said slip fit cam surface portions smoothly con-

necting said cam locking surfaces.

8. The device set forth in claim 3 wherein:
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said housing members are each of channel configura-
tion defining side flanges separated by a web,

said housing members being in nesting relation with
their webs separated to define said socket therebe-
tween,

with one of said housing members being received
within the other of said housing members to pro-
vide said nesting relation,

and with the other of said housing members having
the backrest applied thereto,

said cam lock member including a flange exterior of
said housing and concentric with said axis and posi-
tioned within said inner housing member,

said handle member being keyed to said flange for
swinging movement in a plane exterior of said
housing. :

* * * * *
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