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) Safety chair columns.

&) A chair column has a spindie (2) for securing at
its upper end (3) to a chair seat, the lower portion (6)
of the spindle threadedly carrying a first clutch dog
in the form of a nut (7). A second clutch dog is
provided by an indent (8) in a tubular casing (9), the
jower end (22) of which is secured in use to a chair
pase. In order to adjust the height of the chair seat
relative to the base, the unoccupied seat is turned,
and the interengaged clutch dogs will effect an ad-
justment. When a person sits on the seat the spindle
moves down to compress a spring (10), and the
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clutch dogs are automatically disengaged.

In order to prevent inadvertent adjustment of the
nut (7) by swivelling of the occupied chair seat, the
nut (7) is arranged to be locked to the spindle (2) by
a locking member (12) which is conically shaped in
its upper half to have a wedging engagement with
the spindle (2) and nut (7). The lower half of locking
member (12) is also of conical shape but with a
larger cone angle to provide a self-centring bearing
with a spring abutment member (11).
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This invention relates to chair columns for sup-
porting a chair seat above a chair base, and par-
ticularly to columns of adjustable height.

Office chairs commonly comprise a base, usu-
ally a five-limbed (five star) base, a column and a
chair seat, the lower end of the column being
connected to the base, and the upper end of the
column supporting the chair seat. Various arrange-
ments have been devised for adjusting the length
of the column.

Some columns incorporate a spindle threaded-
ly engaged with an abutment nut. In the simplest
arrangement of this type the nut is rigidly secured
to the lower portion of the column, and the spindle
to the upper portion, whereby on turning the chair
seat, which is fast with the spindle, the seat is
moved upwards and downwards. In another ar-
rangement the threaded spindle is fast with the
chair seat but is slidably keyed against turning
relative to the lower portion of the column, and the
nut is fast with a turnable collar which is rotatably
mounted on the upper end of the column lower
portion. To adjust the height of the chair seat
relative to the base the collar is turned by hand
when the user's weight is removed from the chair
seat.

Other columns incorporate a raichet adjustment
to permit incremental adjustment of the seat height.

In recent years gas springs have been increas-
ingly used in chair columns to provide a force
which is sufficient to lift the chair seat when a
locking mechanism is released, to the extent that
the majority of adjustable chair columns now sold
incorporate gas springs. Usually it is necessary for
the user to take some of his or her weight off the
seat whilst the locking mechanism is released. By
restricting the gas flow during adjustment the seat
is prevented from shooting to its maximum height.
Gas springs have often been arranged to provide a
degree of give or cushioning to the initial sitting-
down force on the chair seat, and this feature has
been appreciated by users.

However, such gas springs utilise gas under
high pressure, approximately 200 psi, and there
have been instances of explosion of such gas
springs due o metal fatigue. Most gas springs are
still considered to be safe, but the replacement or
modification of some types has been recommend-
ed.

We consider that there is a requirement for an
adjustable chair column which does not incorporate
a gas spring but which can provide some of the
advantageous features of gas spring chair columns.
In particular we consider it desirable that a degree
of cushioning be provided against the sitting-down
force on the chair seat.

According to one aspect of the invention we
provide a chair column of adjustable length (and
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which does not incorporate a gas spring) compris-
ing a spindle adapted to be secured at its axially
outer end to a chair seat or chair base, a mounting
means adapted to be secured to the chair base or
chair seat respectively and carrying a tubular cas-
ing which coaxially receives the inner end of the
spindle, threaded adjustment means for adjusting
the relative axial positions of the spindle and
mounting member, characterised in that the adjust-
ment means comprises a first clutch dog threaded-
ly carried by an axially inner portion of the spindle,
a second clutch dog carried by the tubular casing,
a cylindrical mechanical spring, such as a helical
coil spring or belleville washer stack, housed within
the tubular casing and urging the first clutch dog
relative to the mounting member in the direction
towards the spindle outer end, the pre-loading of
the spring and the arrangement being such that,
when the the chair seat is unoccupied, the spring
urges the first clutch dog and spindle in the direc-
tion away from the mounting member to hold the
clutch dogs interengaged, whereby in that con-
dition turning of the chair seat relative to the chair
base will cause the spindle to screw relative to the
first clutch dog thereby altering the height of the
chair seat, but when a person sits down on the
chair seat the spring is further deformed and the
clutch dogs are disengaged.

The spring performs the dual functions of hold-
ing the clutch dogs interengaged when the seat is
unoccupied, to permit adjustment of the unoccu-
pied seat simply by turning the seat relative to the
base, and cushioning the sitting-down force.

A locking means is preferably arranged to lock
the first clutch dog to the spindle against relative
turning movement when the clutch dogs are dis-
engaged. This can prevent inadvertent adjustment
of the mechanism during swivelling of the occupied
chair seat.

The locking means preferably comprises a
wedging engagement between a split annular lock-
ing member and the first clutch dog.

The annular locking member preferably has an
external frusto-conical locking surface which co-
operates with a complementary internal frusto-coni-
cal locking surface on the first clutch dog.

The annular locking member is preferably
rotatably mounted on an abutment member against
which the spring bears, whereby the abutment
member assists in providing pivotal guidance for
swivelling of the chair seat.

The abutment member and the locking mem-
ber are preferably formed with complementary
frusto-conical bearing surfaces, the cone angle of
the bearing surfaces being sufficient to prevent
locking of the abutment member to the locking
member.

The spring is preferably a compression spring
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but a tension spring might be employed.

According to a second aspect of the present
invention a chair column of adjustable length (and
which does not incorporate a gas spring) com-
prises an adjustable length portion incorporating
length adjusting means which may be mechanical
and/or hydraulic, one end of the adjustable length
portion being supported by first support means on
the chair base, and the second end of the adjusi-
able length portion supporting the chair seat by
second support means, at least one of said first
and second support means comprising a resilient
means in the form of a cylindrical mechanical
spring, such as a helical coil compression spring or
belleville washer stack, extending coaxially of the
column, the spring being of a strength to lift the
chair seat by a small amount when the user gets
up from the seat, but being deformable on sitting-
down of a user to provide a sitting-down cushioning
action noticeable to the user when the length ad-
justing means is locked.

Thus a mechanical spring, preferably a com-
pression spring, is arranged in series with the ad-
justable length portion of the column in the vertical
force transmission path between the chair seat and
the chair base to provide a degree of resilience
when the adjustable length portion is locked
against adjustment.

A chair column in accordance with the inven-
tion will now be described, by way of example
only, with reference to the accompanying drawings,
in which:

Figure 1 is a vertical cross-section of the chair
column shown with the column adjusted to pro-
vide a minimum height of the chair seat, not
shown, and with no vertical load applied to the
column,

Figure 2 is a side elevation of the first clutch
dog,

Figure 3 is an enlarged vertical cross-section of
the first clutch dog,

Figure 4 is a side elevation of the split locking
member,

Figure 5 is a plan view of the locking member of
Figure 4,

Figure 6 is a side elevation of a spring abutment
member,

Figure 7 is an end view of the abutment mem-
ber Tooking from the right in Figure 6, and

Figure 8 is a side elevation of a spring locator.

With reference to Figure 1, this shows a chair
column 1 which is entirely mechanical in operation,
incorporating neither a gas spring nor a hydraulic
piston and cylinder assembly. A spindle 2 is adapt-
ed to be rigidly secured at its upper end 3t0a
chair seat, and its mid-region 4 is axially slidable
and rotatable in a plastics (NYLON) bushing 5 of
substantial axial length. The lower portion 6 of the
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spindle 2 is screw-threaded and threadedly en-
gaged by a clutch nut 7 (the first clutch dog) which
normally makes a clutching engagement with a
clutch formation (the second clutch dog) provided
by an indent 8 in tubular steel housing 9. Clutch
nut 7 has a single radially-projecting cluich lug 7.

The cluich nut 7 is urged axially by a coiled
compression spring 10, acting through a spring
abutment member 11 and an annular jocking mem-
ber 12. Member 11 has a clearance recess 11' to
enable the member 11 to negotiate indent 8 during
assembly.

The pre-load and rate of spring 10 are chosen
such that when the chair seat is unoccupied the
spring 10 hoids the clutch nut 7 in axial registry
with clutch formation 8 but when someone sits on
the chair seat the spindle 2 and nut 7 move down-
wards sufficiently to carry nut lug 7' axially clear of
formation 8 and to provide cushioning to the sitting-
down force. Of course, if the spring pre-load and
rate were not made sufficient, the seat would move
downwards by an excessive amount until spring 10
is coil-bound. It is preferred to choose the spring
characteristics such that this does not occur.

In order to adjust the height of the chair seat,
the chair seat is simply turned round when it is
unoccupied, the spindle 2 then screwing upwards
or downwards through the nut 7 which is held
against rotation by the lug 7 rotating into abutment
with formation 8. When the chair is being used,
turning of the chair seat does not result in adjust-
ment of the seat height because the clutch is
disengaged and because the nut 7 is arranged to
be locked to the spindle 2 by locking member 12,
as will now be explained.

Locking member 12 is formed of a suitable
plastics material, such as a polyamide, and is pro-
vided with a first frusto-conical locking surface 13
having a cone angle of 307, to provide a 15~
locking taper, and a second frusto-conical bearing
surface 14 having a cone angle of 46" . To enable
the locking member 12 to be contracted radially to
grip the spindle 2, the locking member 12 is pro-
vided with an axial break 15.

The clutch nut 7 is provided with a frusto-
conical counterbore 16 to the threaded main bore
17, the cone angle of the counterbore 16 matching
that of the locking surface 13 to provide a locking
action between the locking member 12, spindle
portion 6 and clutch nut 7 when the relative axial
force between members 7 and 12 is increased on
the application of a sitting-down force to the spin-
dle 2. It will be appreciated that when a person sits
down on the chair seat the spring 10 will be further
compressed and accordingly the axial force ex-
erted by spring 10 will be increased.

Spring abutment member 11 comprises a thick
disk portion 18 and is provided with a frusto-conical
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bore 18, and a depending skirt 20 for locating the
adjacent end of spring 10. The diameter of disk
portion 19 is such as to provide a sliding engage-
ment between abutment member 11 and housing
9, and the cone angle of bore 18 is chosen to
match that of bearing surface 14, so as to provide
a substantial area of bearing contact with member
12. Surface 14 is provided with a series of annular
grooves 14!, Figure 4, but not shown in Figure 1, to
retain a lubricant.

The guiding of member 12 in casing 9 and the
frusto-conical bearing arrangement helps to hold
the spindle portion 6 coaxially of the casing 9
during swivelling of the occupied or unoccupied
chair seat.

[t will be appreciated that the locking of nut 7
to spindle 2 when the seat is occupied is desirable
to prevent the spindle from being screwed relative
to nut 7 on swivelling of the occupied seat due to
the turning resistance provided by spring 10.

Figure 8 shows a moulded plastics spring lo-
cator 21 which is a force-fit in the reduced-diam-
eter lower end 22 of casing 9, this being assisted
by the provision of four axial ribs 23 on the locator
21.

The lower end 22 of the casing 9 would be
suitably attached in use to a chair base and ac-
cordingly constitutes a mounting means for the
casing 9.

Since the loading of spring 10 is not affected
by adjusting the spindle height relative to nut 7, the
cushioning action felt by the user on siting down on
the seat will also not be affected by the height of
the seat.

In a modification, not shown, to the column of
Figure 1, the compression spring 10 is replaced by
an appropriately-positioned helical tension spring
which pulls member 11 upwards relative to casing
9.

Claims

1. A chair column of adjustable length (and which
does not incorporate a gas spring) comprising
a spindle (2) adapted to be secured at its
axially outer end to a chair seat or chair base,
a mounting means (22) adapted to be secured
to the chair base or chair seat respectively and
carrying a tubular casing (9) which coaxially
receives the inner end (6) of the spindie,
threaded adjustment means (B, 7) for adjusting
the relative axial positions of the spindle and
mounting member, characterised in that the
adjustment means comprises a first clutch dog
(7. 7) threadedly carried by an axially inner
portion (6) of the spindle, a second clutch dog
(8) carried by the tubular casing (9), a cylin-
drical mechanical spring (10), such as a helical
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coil spring or belleville washer stack, housed
within the tubular casing and urging the first
clutch dog relative to the mounting member
(22) in the direction towards the spindle outer
end (3), the pre-loading of the spring and the
arrangement being such that, when the the
chair seat is unoccupied, the spring urges the
first clutch dog and spindle in the direction
away from the mounting member to hold the
clutch dogs interengaged, whereby in that con-
dition turning of the chair seat relative to the
chair base will cause the spindle to screw
relative to the first cluich dog thereby altering
the height of the chair seat, but when a person
sits down on the chair seat the spring is further
deformed and the clutch dogs are disengaged.

A chair column as claimed in claim 1 compris-
ing a locking means (12, 13) arranged to lock
the first cluich dog (7) to the spindle (2)
against relative turning movement when the
clutch dogs are disengaged.

A chair column as claimed in claim 2 in which
the locking means comprises a wedging en-
gagement between a split annular locking
member (12) and the first cluich dog.

A chair column as claimed in claim 3 in which
the annuiar locking member has an internal
frusto-conical locking surface (13) which co-
operates with a complementary internal frusto-
conical locking surface (16) on the first clutch
dog.

A chair column as claimed in claim 3 or claim
4 in which the annular locking member is
rotatably mounted on an abutment member
(11) against which the spring bears, whereby
the abutment member assists in providing piv-
otal guidance for swiveliing of the chair seat.

A chair column as claimed in claim 5 in which
the abutment member and the locking member
are formed with complementary frusto-conical
bearing surfaces (18, 14), the cone angle of
the bearing surfaces being sufficient to prevent
locking of the abutment member to the locking
member.

A chair column as claimed in claim 5 or claim
6 in which the spring is a compression spring.

A chair column of adjustable length (and which
does not incorporate a gas spring) comprising
an adjustable length portion incorporating me-
chanical length adjusting means, one end of
the adjustable length portion being supported
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by first support means on the chair base, and
the second end of the adjustable length portion
supporting the chair seat by second support
means, at least one of said first and second
support means comprising a resilient means in 5
the form of a cylindrical mechanical spring,
such as a helical coil compression spring or
belleville washer stack, extending coaxially of
the column, the spring being of a strength to
lift the chair seat by a small amount when the 10
user gets up from the seat, but being defor-
mable on sitting-down of a user to provide a
sitting-down cushioning action noticeable to
the user when the length adjusting means is
locked. - 15
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