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[57] ABSTRACT

A support column for a pivotal chair. The support col-
umn may be fully enclosed and yet permit selective
adjustability in the height of the seat section above a
base portion merely by rotation of the seat section. A
threaded spindle is non-rotatably secured to, and ex-
tends downwardly from, the seat section to be re-

‘ceived within a hub tube that extends upwardly from

the base portion. An adjusting nut is threaded onto the
spindle to control the axial extent to which the spindle
is received within the hub tube and thereby regulate
the height of the seat section above the base portion.
A contact means presented from the adjusting nut en-
gages a stop presented from the hub tube so that rota-
tion of the seat section when the chair is not occupied
effects relative rotation of the spindle with respect to
the adjusting nut, thereby adjusting the height of the
seat section. When the chair is occupied, however, the
contact means will not engage the stop, and the seat
section may be rotated without effecting any adjust-
ment in the height thereof.

12 Claims, 10 Drawing Figures
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1 . .
FULLY ENCLOSED, ADJUSTABLE, SUPPORT
COLUMN FOR A PIVOTAL CHAIR

BACKGROUND OF THE INVENTION

The present invention relates generally to an adjust-
able support column for pivotally mounting the seat
section of a chair to a base portion.

Historically, adjustment in the height of a seat has
been accomplished by the use of a threaded spindle
that becomes progressively exposed as the seat is raised
by threading the spindle upwardly out of a bell nut and
hub tube.

In response to considerations of: improving the oper-
ating efficiency (by shielding the threaded portion of
the spindle from deleterious dust and dirt); providing
an aesthetically improved appearance (by shielding the
threaded spindle from view); and, maintaining cleanli-
ness (by shielding the person using the chair, and his or
her clothes, from the lubricant employed on the
threaded spindle), various types of cover assemblies
and concommitant mechanisms for permitting selective
height adjustability have been provided. However, the
prior known configurations have not been totally ac-
ceptable.

One approach has necessitated the incorporation of
a special connection between the seat section of the
chair and the threaded spindle — often by inserting a
pivot therebetween in order to permit the seat section
to be rotated without effecting an adjustment in the
height of the seat.

Another approach has necessitated some physical
connection between the cover assembly and the adjust-
ing mechanism hidden thereby. But irrespective of the
approach, the ability to raise and lower a pivotally
mounted seat section simply by the convenient expedi-
ent of rotating the seat section has not heretofore been
accomplished, and on the basis of the state to which the
prior art has advanced, to provide such a result in con-
junction with a cover arrangement has been considered
well nigh impossible.

SUMMARY OF THE INVENTION

It is, therefore, a primary object of the present inven-
tion to provide a support column for pivotally mount-
ing the seat section of a chair to a base, said support
column affording height adjustability by rotation of the
seat section with respect to the base portion.

It is another object of the present invention to pro-
vide a support column for a chair, as above, which is
only adjustable when the seat section is not occupied.

It is a further object of the present invention to pro-
vide a column for a chair, as above, which, when the
seat section is occupied, allows the seat section to be
rotated at will about the base without affording a
change in the height of the seat section.

These and other objects, together with' the advan-
tages thereof over existing and prior art forms which
will become apparent from the following specification,
are accomplished by means hereinafter described and
claimed.

In general, an adjustable support column embodying
the concept of the present invention incorporates a hub
tube that extends upwardly from a base portion to re-
ceive at least a portion of a threaded spindle that is
fixedly secured to, and extends downwardly from, a
seat section. The portion of the spindle received within
the hub tube may rotate and/or reciprocate with re-
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spect thereto, and an adjusting nut assembly is
threaded onto the spindle to establish the extent to
which the spindle can be inserted into the hub tube and
thereby adjust the height of the seat section relative to

- the base portion.

A contact means presented from the adjusting nut as-
sembly is engagable with a stop presented from the hub
tube so that rotation of the seat section, when empty,
will effect rotation of the spindle with respect to the ad-

10 justing nut assembly. Means are also provided so that
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when the seat is occupied the contact means will not
engage the stop. As such, rotation of the seat section,
when occupied, will not occasion relative rotation be-
tween the spindle and adjusting nut assembly and
thereby not effect an adjustment in the height of the
seat section.

A telescoping cover extends between the seat section
and the base portion to enclose the spindle, hub tube
and adjusting nut assembly.

Two alternative embodiments of an adjustable sup-
port column for a pivotally mounted chair embodying
the concept of the present invention are shown by way
of example in the accompanying drawings without at-
tempting to show all of the various forms and modifica-
tions in which the invention might be embodied; the in-
vention being measured by the appended claims and
not by the details of the specification.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a frontal-side perspective of a chair em-
bodying the concept of the present invention, the seat
section of the chair being exploded upwardly to reveal
the uniquely adjustable support column extending up-
wardly from the base portion and being, in part, broken
away to conserve space;

FIG. 2 is an enlarged, exploded, perspective of a por-
tion of the internal mechanism incorporated in one em-
bodiment of the adjustable support column depicted in
FIG. 1;

FIG. 3 is an enlarged vertical section taken substan-
tially along line 3—3 of FIG. 1 and depicting the mech-
anism — of that embodiment to which FIG. 2 is di-
rected — interiorly of the support column, said mecha-
nism being disposed as it would be with the chair
empty;

FIG. 4 is a horizontal section taken substantially
along line 4—4 of FIG. 3 and appearing on the same
sheet of drawings as FIGS..1 and 2;

FIG. 5 is a further horizontal section taken substan-
tially along line 5—5 of FIG. 3 and appearing on the
same sheet of drawings as FIG. 3;

FIG. 6 is a still further horizonta] section taken sub-
stantially along line 6—6 of FIG. 3 and appearing on
the same sheet of drawings as FIGS. 3 and 5;

FIG. 7 is a still further horizontal section taken sub-
stantially along line 7—7 of FIG. 3;

FIG. 8 is an even further horizontal section taken
substantially along line 8—8 of FIG. 3;

FIG. 9 is a view similar to FIG. 3 but depicting the
mechanism interiorly of the support column disposed
as it would be with the chair occupied; and,

FIG. 10 is a view similar to FIG. 3 depicting an alter-
native form of the support column, the mechanisnr in-
teriorly of the support column being depicted as it
would be with the chair empty.
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DESCRIPTION OF TWO PREFERRED
EMBODIMENTS

A support columri embodying the concept of the
present invention is designated generally by the nu-
meral 10 in the appended drawings and is depicted as
providing adjustment in the height of a seat section 11
above a base portion 12 in a chair 13.

The base portion 12 may comprise a plurality of legs
14 that are conjoined at the nave 15 to support a hub
tube 16 (FIG. 3) that is secured to, and extends verti-
cally upwardly from, the nave 15. An annular bushing,
or liner, 18 is received within the hub tube 16 and a nib
19 on the outer surface thereof may be positioned
within a radial bore 20 in the hub tube 16 to anchor the
bushing 18 therein. The bushing 18 is preferably made
of a plastic such as Zytel to provide a self-lubricating,
bearing surface for a spindle 22 that is secured to, and
extends vertically downwardly from, the seat section
11. The spindle 22 is secured to rotate with the seat
section 11, and this result may be effected by staking,
press fitting or otherwise securing the point 23 of the
spindle 22 non-rotatably within a chair control 24 fas-
tened to the underside of the seat section 11. The
threaded portion 25 of spindle 22 is rotatably and re-
ciprocatingly received within the bushing 18.

A flange 26 extends radially outwardly from the

“upper extremity in the bushing 18 and engages the
upper rim 28 of the hub tube 16.

An adjusting nut assembly 30 includes a nut 31 that
is threaded onto the threaded portion 25 of the spindle
22. The adjusting nut assembly 30 also includes an arm
32 that is secured to the nut 31 (as by the overlying
washer 27) and extends downwardly past the outer sur-
face 33 of the hub tube 16 in radially outwardly spaced
relation with respect thereto. A contact, or finger, 34
extends radially inwardly from the arm 32 and is selec-
tively engagable (depicted in chain-line representation
on FIGS. 3 and 9 and more.fully hereinafter explained)
with a stop 35 projecting radially outwardly beyond the
outer surface 33 of the hub tube 16.

To facilitate assembly and disassembly of the chair
13, the finger 34 may well comprise the screw depicted
that is threadably received within a bore 36 through the
arm 32, With the screw contact finger 34 removed, the
arm 32 may be rapidly translated past the flange 26 on
bushing 18 to allow the seat section 11 to be lifted inde-
pendently of the base portion 12 and thereby to be
physically separated from the base portion, but with the
screw contact finger 34 extending radially inwardly of
the arm 32 to its operative position it will extend radi-
ally inwardly with respect to the flange 26, thereby
serving to preclude separation of the seat from the
base.

Engagement between the finger 34 and the stop 35
is controlled by a resilient means 40 that is interposed
between the adjusting nut assembly 30 and the hub
tube 16. As shown in FIGS. 3 and 9 the resilient means
40 may comprise a plurality of disc washers 41 alter-
nately stacked with a plurality of bowed, spring washers
42, the composite stack encircling a portion of the spin-
dle 22.

By judicious selection of the resilient means 40, when
a load is received on the seat section 11 the resilient
means 40 will compress sufficiently to displace the fin-
ger 34 axially below the stop 35 as depicted in FIG. 9
(note particularly the chain line representation in FIG.
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9). With the finger 34 so disposed no matter how many
times the seat section 11 is rotated with respect to the
base portion 12 of the chair 13, the adjusting nut 30
will rotate with the spindle 22 to provide a purely piv-
otal movement for the seat section 11 about the base
portion 12 without effecting any adjustment in the
height of the seat section 11 above the base portion 12.

The foregoing result is further assured by the use of
a J-washer 43 interposed between the resilient means
40 and the under surface 44 of the nut 31. A radially
inwardly directed key 45 on J-washer 43 engages an
axial slot 46 in the threaded portion 25 of the spindle
22 so that the J-washer 43 will rotate with, but not with
respect to, the spindle 22. At least one face surface 48
on the J-washer 43 is provided with a plurality of radi-
ally extending ridges 49, or other comparable protuber-
ances, that engage with grooves, or recesses, 50 in the
juxtaposed under surface 44 of nut 31 to urge the nut
31 to rotate with the spindle 22.

However, when the seat section 11 is empty, rotation
thereof through no more than one revolution in either
direction will bring the finger 34 into abutting contact
with the stop 35 so that continued rotation of the seat
section will effect rotation of the spindle 22 with re-
spect to the nut 31 in the adjusting nut assembly 30,
thereby raising or lowering (depending upon the direc-
tion in which the seat section 11 is rotated) the seat
section 11 with respect to the base portion 12. It must
be appreciated that when the adjusting nut 31 is re-
strained from rotation by engagement of the finger 34
with stop 35 the ridges 49 on the J-washer 43 will slip
over the grooves 50 on the under surface 44 of nut 31
tc permit rotation of the spindle 22 with respect to the
adjusting nut assembly 30.

As such, the hub tube 16, spindle 22 and adjusting
nut assembly 30 may be completely inaccessible with-
out impairing the adjustability in the height of the seat
section 11 above the base portion 12, and a suitable
cover arrangement 55 may be employed to conceal
those parts.

In the embodiment of the cover arrangement 55 de-
picted, an outer hub cover 56 may be positioned in
concentrically spaced relation about the hub tube 16.
This disposition of the outer hub cover 56 is achieved
by the cooperative effect of a spacer 58 which circum-
scribes the hub tube 16 in proximity to the nave 15, and
the crenelated lower edge of the outer hub cover 56. As
best seen in FIGS. 1, 3 and 9, the tines 59 forming the
crenelations conform to the legs 14 and present deco-
rative fillets therebetween.

The inner hub cover 60 is suspended from the seat
section 11 and is telescopically received within the
outer hub cover 56. One may conveniently suspend the
inner hub cover 60 by means of an annular ring 61 that
rests on the shoulder 62 formed at the juncture of the
threaded portion 25 and the point 23 of the spindle 22.
The ring 61 may be secured to the interior surface 63
of the inner hub cover 60, the upper edge 64 of which
engages the under surface 65 of the chair control 24 on
the seat section 11.

When a cover arrangement 55 is employed, an access
bore 66 is provided through the appropriate hub cover
(the inner hub cover 60, as depicted in FIGS. 3 and 9)
to permit access to the screw contact finger 34 in order
that the chair 13 may be selectively assembled and dis-
assembled.



3,870,271

5

In the embodiment depicted, the stop 35 is repre-
sented as being a bar-like arrangement that is vertically
oriented and secured to the outer surface 33 of the hub
tube 16, but the stop 35 could just as well be a project-
ing pin received within a bore in the hub tube 16, or,
for that matter, an extension of the nib 19 on bushing
18 which could be appropriately located and would ex-
tend outwardly through the radial bore 20 in the hub
tube 16. Thus, it should be apparent that any number
of configurations would satisfy the purpose of the pres-
ent invention. But irrespective of the particular ar-
rangement selected it is recommended that the finger
34 and stop 35 be of such configuration that the finger
34 cannot become inadvertently hung up on the stop
35, as by having the finger 34 accidentally engage, and
be retained by, the axially under surface 68 of the stop
35 when the weight compressing the resilient means 40
is removed from the seat section 11. One way in which
this undesirable result can be obviated is by rounding
the surface 68, or by bringing it to a point, so that it will
not be retained by the rounded, upwardly directed sur-
face of the screw contact finger 34.

In an alternative form of adjustable support column
110, as depicted in FIG. 10, the threaded spindle 122
is non-rotatably secured to, and extends downwardly
from, the chair control 124 fixed to the underside of
seat section 111. The spindle 122 is received in the
bushing 118 fitted within the hub tube 116 which ex-
tends upwardly from the nave 115 of the base portion
112.

The arm means 132 is depicted in the form of a collar
that is secured to, and extends concentrically down-
wardly from, the nut 131. A screw 134 extends through
a bore 138 in the collar-like arm means 132 and termi-
nates radially inwardly thereof axially below the flange
126 on the bushing 118 selectively to engage the stop
135 presented from the hub tube 116.

A resilient means 140 is depicted as a coiled com-
pression spring 142 that circumscribes the spindle 122
and extends between a first J-washer 143 engaging the
under surface 144 of nut 131 and a second J-washer
145 engaging the thrust washer 147 that rests on the
upwardly directed surface of the flange 126 on the
bushing 118, the flange 126 being located at the upper
extremity of the hub tube 116. By positioning the
coiled spring 142 between the J-washers 143 and 145,
relative rotation between the spring 142 and spindle
122 is obviated, thereby alleviating any resistance to
rotation of the seat section 11 when occupied and pre-
cluding wear that might be occasioned by such relative
rotation. The J-washers 143 and 145 are often conve-
niently made of a plastic material, and in order to pre-
clude any possible deleterious effect on the J-washers
by movement of the spirng 142, thrust washers 147 and
147" may be interposed between the spring 142 and the
J-washers 143 and 145, respectively.

Judicious selection of the compression spring 142
permits adjustment of the seat in exactly the same man-
ner as provided by column 10 described above so that
a comparable cover arrangement 155 may be provided.

It should thus be apparent that a chair embodying the
concept of the present invention: permits the height of
the seat section to be adjusted merely by rotation of the
seat section with respect to the base portion when the
chair is not occupied; allows the seat section to be fully
pivotal with respect to the base portion without chang-
ing the height of the seat section when the chair is oc-
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cupied; and, otherwise accomplishes the objects of the
invention.

I claim:

1. An adjustable support column for pivotally mount-
ing the seat section of a chair to a base portion compris-
ing; a hub tube extending upwardly from the base por-
tion, a threaded spindle extending downwardly from
the seat section, at least a portion of said spindle being
rotatably and reciprocatingly received within said hub
tube, an adjusting nut assembly threaded onto said
spindle, a resilient means interposed axially between
said adjusting nut assembly and said hub tube such that
contact of the adjusting nut assembly with the hub tube
through said resilient means establishes the extent to
which said spindle can extend within said hub tube and
thereby control the height of the seat section, stop
means presented radially from said hub tube, contact
means presented from said adjusting nut assembly and
extending axially past said resilient means to engage
said stop means and permit relative rotation of said ad-
justing nut assembly with respect to said spindle in the
absence of weight being supported on said spindle, said
resilient means being compressed between said adjust-
ing nut assembly and said hub tube in response to
weight being supported on said spindle to displace said
contact means with respect to said stop means and per-
mit free rotation of the threaded spindle and adjusting
nut assembly with respect to said hub tube.

2. An adjustable support column, as set forth in claim
1, in which a first cover tube surrounds said hub tube
and extends upwardly from the base portion, and in
which a second cover tube surrounds said spindle and
extends downwardly from the seat section, said first
and second cover tubes being telescopically interfitted.

3. A chair having an adjustable support column com-
prising; a seat section, a base portion, a hub tube se-
cured to and extending upwardly from said base por-
tion, a rim presented from the upper extremity of said
hub tube, a threaded spindle extending downwardly of
the seat section to be received within said hub tube,
means non-rotatably to connect said spindle to the seat
section, an adjusting nut threaded onto said spindle and
extending radially thereof in opposition to said rim in
order to establish the extent to which said spindle may
extend into said hub tube and thereby control the
height of said seat section above said base portion, a
stop presented from said hub tube, contact means pres-
ented from said adjusting nut selectively to engage said
stop and permit relative rotation of the spindle with re-
spect to said nut for adjusting the height of said seat
section, and resilient means interposed between said
adjusting nut and said hub tube whereby said contact
means moves out of engagement with said stop when
said seat section is occupied.

4. A chair, as set forth in claim 3, in which a first
cover tube surrounds said hub tube and extends up-
wardly from said base portion, and in which a second
cover tube surrounds said spindle and extends down-
wardly from said seat section, said first and second
cover tubes being telescopically interfitted.

5. A chair, as set forth in claim 4, in which the
contact means comprises a finger presented from an
arm means secured to said adjusting nut, and said stop
extends outwardly of said hub tube.

6. A chair, as set forth in claim 4, in which a J-washer
is non-rotatably mounted from said spindle, said J-
washer being located in juxtaposition with said adjust-
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ing nut, first means on said J-washer interacting with
second means on said adjusting nut to retard relative
rotation therebetween.

7. A chair, as set forth in claim 4, in which said resil-
ient means comprises a plurality of disc washers
stacked alternately with one or more spring washers.

8. A chair, as set forth in claim 4, in which said resil-
ient means comprises a coiled compression spring.

9. A chair, as set forth in claim 8, in which a first J-
washer is interposed between said coiled compression
spring and said adjusting nut and a second J-washer is
interposed between said coiled compression spring and
said hub tube.

10. A chair, as set forth in claim 6, in which said
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8

contact means comprises a screw threaded through,
and ‘extending radially inwardly of, an arm means se-
cured to said adjusting nut.

11. A chair, as set forth in claim 10, in which an an-
nular flange means is attached to, and extends out-
wardly of, said hub tube, said flange means being posi-
tioned.upwardly of said contact means to preclude in-
advertent separation of the seat section from said base
portion.

12. A chair, as set forth in claim 11, in which a bore
is provided through at least one of said cover tubes to

permit access to said screw.
* * * * *



