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(57) Abrégée/Abstract:

A chair adjustment mechanism has a pin retaining member (as, for example, a sleeve) with a slot having two laterally spaced pin
receptors. Each receptor is partially defined by a peripheral wall of the slot and Is further defined by a spring finger that projects
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(57) Abrege(suite)/Abstract(continued):

along side of the peripheral wall. With this arrangement, a pin may be recelved through the slot and into a longitudinal slot of a
second member (as, for example, a J- bar), which longitudinal slot defines a rack. The pin receptors may be positioned such that
with the pin In a first of the pin receptors, it Is engaged by the rack. In consequence, the pin retaining member may be moved
upwardly with respect to the second member by notching the pin over teeth of the rack against the urging of the spring finger. The
top of the longitudinal slot may have a cam surface to cam the pin into the second pin receptor such that the pin Is now spaced
from the rack. This releases the pin retaining member to be lowered with respect to the second member. The longitudinal slot may
have a second cam surface proximate its bottom end to again cam the pin into the rack.
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ABSTRACT

A chair adjustment mechanism has a pin retaining member (as, for example, a
sleeve) with a slot having two laterally spaced pin receptors. Each receptor is partially
defined by a peripheral wall of the slot and is further defined by a spring finger that projects
along side of the peripheral wall. With this arrangement, a pin may be received through the
slot and into a longitudinal slot of a second member (as, for example, a J-bar), which
longitudinal slot defines a rack. The pin receptors may be positioned such that with the pin
in a first of the pin receptors, it is engaged by the rack. In consequence, the pin retaining
member may be moved upwardly with respect to the second member by notching the pin
over teeth of the rack against the urging of the spring finger. The top of the longitudinal slot
may have a cam surface to cam the pin into the second pin receptor such that the pin 1s now
spaced from the rack. This releases the pin retaining member to be lowered with respect to
the second member. The longitudinal slot may have a second cam surface proximate its

bottom end to again cam the pin into the rack.
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CHAIR ADJUSTMENT MECHANISM

BACKGROUND OF INVENTION

[0001] This invention relates to a chair adjustment mechanism and to a chair

incorporating such a mechanism.

[0002] Modern desk chairs have a variety of adjustments that allow the chair to be
conformed to the preferences of the occupant. Commonly, such chairs allow for vertical
adjustment of the backrest. In US5,649,741 to Beggs, a J-bar extends' upwardly from the
seat of the chair and receives a sleeve which is attached to the backrest. The J-bar has a
vertical slot with a plurality of teeth along one side that define a rack. A pawl is positioned
within the vertical slot; the pawl has a pin projecting from each of its sides into an inverted
I-shaped slot in each of the front and back walls of the sleeve. The pawl is backed by a bar
that is urged by a leaf spring, such that the pawl is urged into engagement with the teeth of
the rack. The teeth of the pawl and of the rack are configured so that, with the pawl urged
into engagement with the rack, the pawl may be ratcheted upwardly, but not downwardly.
As such, the vertical position of the backrest may be selected by a user. The configuration
of the vertical slot, in combination with the inverted L-shaped slots, may be used to latch

the pawl out of the rack to again lower the backrest.

[0003] While the mechanism of Beggs is advantageous, a mechanism of less costly

manufacture would be even more advantageous.

SUMMARY OF INVENTION

[0004] A chair adjustment mechanism has a pin retaining member (as, for example, a
sleeve) with a slot having two laterally spaced pin receptors. Each receptor i1s partially
defined by a peripheral wall of the slot and is further defined by a spring finger that projects

along side of the peripheral wall. With this arrangement, a pin may be received through the
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slot and into a longitudinal slot of a second member (as, for example, a J-bar), which

longitudinal slot defines a rack. The pin receptors may be positioned such that with the pin in
a first of the pin receptors, it is engaged by the rack. In consequence, the pin retaining
member may be moved upwardly with respect to the second member by notching the pin over
teeth of the rack against the urging of the spring finger. The top of the longitudinal slot may
have a cam surface to cam the pin into the second pin receptor such that the pin 1s now spaced
from the rack. This releases the pin retaining member to be lowered with respect to the
second member. The longitudinal slot may have a second cam surface proximate its bottom

end to again cam the pin into the rack.

[0005] In an aspect, there is provided a chair adjustment mechanism comprising: a pin
retaining member, said pin retaining member having a slot having two laterally spaced pin
receptors, each receptor partially defined by a first peripheral wall of said slot and further
defined by a spring finger that projects alongside of said first peripheral wall; said spring
finger projecting between said first peripheral slot wall and a second peripheral slot wall
opposité said first peripheral slot wall; said spring finger being integrally formed with said pin
retaining member such that walls of said spring finger are medial walls of said slot; and a first
pin receptor of said receptors being spaced from a second pin receptor of said receptors by a |

convexly radial section of said first peripheral slot wall.

[0006] In another aspect, there 1s provided a chair comprising: a seat; a J-bar
extending upwardly from said seat, said J-bar having a vertical slot with teeth extending along
one side to define a rack; a sleeve receiving said J-bar, said sleeve having a face with a pin
retaining slot having two horizontally spaced pin receptors, each receptor partially defined by
a peripheral wall of said pin retaining slot and further defined by a spring finger that projects
alongside of said peripheral wall; and a pin retained by said pin retaining slot and extending
into said vertical slot, wherein said spring finger is integrally formed with said pin retaining
member such that walls of said spring finger are walls of said slot; said peripheral wall of said

slot is a first peripheral slot wall and further comprising a second peripheral slot wall opposite
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sald first peripheral slot wall, said spring finger projecting between said first peripheral slot
wall and said second peripheral slot wall; and a first receptor of said receptors 1s spaced from
a second receptor of said receptors by a convexly radial section of said first peripheral slot
wall.

[0006a] In a further aspect, there 1s provided a chair adjustment mechanism
comprising: a pin retaining sleeve, said pin retaining sleeve having a first face with a first slot
having two laterally spaced pin receptors, each receptor partially defined by a peripheral wall
of said slot and further defined by a spring finger that projects alongside of said peripheral
wall and 1s integrally formed with said pin retaining sleeve such that walls of said spring
finger are walls of said first slot, said pin retaining sleeve having a second face opposite said
first face, said second face having a second slot i1dentical in configuration to said first slot and
aligned with said first slot; a bar having a longitudinal slot with teeth extending along one side
to define a rack, said bar being received by said sleeve; a cylindrical pin extending from said
first slot to said second slot through said longitudinal slot, said pin being received by one of
satd spaced pin receptors of each of said first slot and said second slot, said pin having a larger
diameter middle section extending within said longitudinal slot of said bar and smaller

diameter ends, each of said ends extending within one of said first slot and said second slot of

said sleeve.

[0007] Other features and advantages of the present invention will be apparent from

the following description, 1n conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] In the figures which 1llustrate example embodiments of the invention,
[0009] FIG. 1 1s a perspective view of a chair incorporating a chair adjustment

mechanism made 1n accordance with this invention,
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[0010] FIG. 2 is a front perspective view of the chair adjustment mechanism of FIG. 1,
[0011] FIG. 3 is an exploded view of the mechanism of FIG. 2,

[0012] FIG. 3a is an enlarged view of a portion of FIG. 3,

[0013] FIG. 4 is a rear perspective view of the mechanism of FIG. 2,

[0014] FIGS. Sa and 6a are front views of the mechanism of FIG. 2, illustrating its
operation,

[0015]  FIG. 5b is an enlarged views of the area marked FIG. 5b in FIG. 5a,

[0016] FIG. 6b is an enlarged views of the area marked FIG. 6b in FIG. 6a,

[0017] FIGS. 7, 8, and 9 are front views of the mechanism of FIG. 2, illustrating its
operation,

[0018] FIG. 10 is an enlarged view of the area marked FIG. 10 in FIG. 9, and

[0019] FIG. 11 is an enlarged view of the area of FIG. 10, shown at a different point of

operation.

DETAILED DESCRIPTION

[0020] Turning to FIG. 1, a chair 20 has a base 22, a seat 24, and a backrest 26. A J-bar
28 extends upwardly from the underside of the seat 24. The backrest 26 has a sleeve 30
affixed thereto by fasteners 32. The sleeve receives the top portion of the J-bar 28. As
shown, the top portion of the J-bar is a separate plate 34 fastened to the remainder of the J-

bar. As will be described, plate 34 and sleeve 30 act as a chair adjustment mechanism 40.

[0021] Turning to FIGS. 2 to 4, it will be apparent that sleeve 30 has a slot 42 in its
front wall 44 and an identical slot 46 in its back wall 48. The J-bar has a longitudinal slot
S0 with teeth 52 extending along one side to define a rack 53. A pin 54 has an enlarged
diameter middle section 56 and smaller diameters ends 58, 60. The pin extends through
slots 42, 50 and 46 such that the middle section of the pin is within longitudinal slot 50 and
ends $8 and 60 are within slots 42 and 46, respectively.

[0022] From FIG. 3a, it will be apparent that slot 42 has a first peripheral slot wall 62
with a first concavity 64 and a laterally spaced second concavity 66 with a convexly

radiused section 68 of wall 62 between them. These concavities partially define two
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laterally spaced pin receptors: receptor 70 and receptor 72. The receptors are further
defined by a spring finger 74 that projects along side of the first peripheral slot wall 62. It
will be apparent that the spring finger 74 is integrally formed with the front wall 44 of the
sleeve 30 and thus defines medial walls 78, 80 of slot 42. The slot 42 has a second
peripheral wall 82 opposite the first peripheral wall 62; the spring finger projects between
these walls 62, 82.

[0023] The sleeve 30 may be fabricated of a stiff, but resilient plastic material, such as

glass reinforced nylon, in order to provide an integral resilient spring finger 74.

[0024]  Referencing FIG. 3, longitudinal slot 50 has an upper cam surface 86 proximate

the top of the slot and a lower cam surface 88 proximate the bottom of the slot.

[0025]  With reference to FIGS. Sa and Sb, when the pin 54 is in the first receptor 70,
the middle section of the pin is held by adjacent teeth 52 of rack 53. Any downward force
on sleeve 30 will simply cause these teeth 52 to jam pin 54 in receptor 70. Consequently,
the sleeve 30 is precluded from moving downwardly on plate 34. However, as shown in
FIGS. 6a and 6b, an upward force on sleeve 30 can push pin 54 out of concavity 64, against
the urging of spring finger 74. This allows the pin 54 to notch over the top one of the two
teeth S2 between which it had been held, whereupon the spring finger will urge the pin to
again fully seat in concavity 64. However, the pin is now held by a different, more
upwardly located, pair of teeth. In this way, sleeve 30 may be displaced upwardly one
notch on rack 53 of plate 34. This process may be repeated to raise sleeve 30 to any desired

extent with respect to plate 34, at least until the top of slot 50 is encountered.

[0026]  With reference to FIG. 7, when the pin encounters cam surface 86 proximate the
top of slot S0, further upward movement of sleeve 30 will result in the cam surface 86
camming the pm 54 out of receptor 70 and into receptor 72, against the urging of spring
finger 74. With the pin in receptor 72, the spring finger 74 is perpetually deformed, which
acts to retain the pin 54 in receptor 72. While in receptor 72, the pin 54 is laterally spaced
from rack §3. In consequence, as indicated by FIG. 8, sleeve 30 is now free to slide down

(or up) with respect to plate 34.
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[0027] If, as shown in FIG. 9, the sleeve is slid to the bottom of the slot 50, pin 54 will
encounter cam surface 88. Further downward movement of sleeve 30 will result in cam
surface 88 camming pin 54 back in to receptor 70, against the urging of spring finger 74.
This progression i1s illustrated in FIGS. 10 and 11. Thus, once again, pin 54 is engaged by
the rack such that the sleeve may only move upwardly by notching the pin over the top of
teeth 52 of the rack.

[0028] From the foregoing, it will be apparent that a user may notch the backrest 26 of
the chair 20 upwardly to a desired vertical position. If the user overshoots the desired
position, or a subsequent user wishes to set the backrest at a lower position, the backrest is
moved as far upwardly as possible, whereupon it is then moved as far downwardly as

possible. Thereafter, the backrest may again be notched upwardly to a desired position.

[0029] While the operation has been described with reference to the front face 44 of
sleeve 30 with 1ts slot 42, the same operation occurs with reference to the back face 48 of
the sleeve and its slot 46. The slots 42, 46 co-operate to control both ends of the pin 54,

thereby reducing the chance of jamming.

[0030] With reference to FIGS. 3 and 3a, in order to assemble mechanism 40, sleeve 30
is slid over plate 34 so that receptor 70 of slot 42 is aligned with the portion of longitudinal
slot 50 which 1s adjacent cam surface 88. The spring finger 74 of slot 42 is then deflected to
allow the pin 54 to be inserted into receptor 70 and into longitudinal slot 50. The spring
finger of slot 46 (FIG. 4) is then deflected to allow further insertion of the pin so that end
60 of the pin is received by the receptor of slot 46 which corresponds to receptor 70 of slot
42,

[0031] It may be possible to provide a sufficiently stable chair adjustment mechanism

by controlling only one end of pin 54. If so, a slot is only required in one face of sleeve 30.

[0032] While the mechanism 40 has been described as having a plate 34 which is
fastened to the remainder of the J-bar 28, equally, the J-bar may be a one piece bar with a
longitudinal slot 50. Further, it may be possible to provide a longitudinal slot identical to

longitudinal slot 50 in each face 44, 48 of the sleeve in place of slots 42, 46. In such
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instance, a slot identical to slot 42 may be formed in the J-bar. With this arrangement, pin

may have enlarged ends and a smaller diameter middle section.

[0033] While the spring finger 74 has been described as integrally formed with sleeve

30, optionally, the spring finger may be a separate piece which is joined to the sleeve.

[0034] While the concavities 64, 66 have been described as being spaced by convexly
radiused section 68, they may spaced laterally to a greater degree provided the cam surfaces
86 and 88 are configured to cam the pin between receptors 70 and 72 against the urging of

the spring finger 74.

[0035] While the adjustment mechanism has been described for use in the height
adjustment of the backrest of a chair, it may also be used in other chair adjustment

mechanisms, such as an armrest height adjustment mechanism.

[0036] Other modifications will be apparent to those skilled in the art and, therefore, the

invention 1s defined in the claims.



10

15

20

25

30

CA 02516965 2012-12-14

>171-156

CLAIMS:

1. A chair adjustment mechanism comprising:

a pin retaining member, said pin retaining member having a slot having two laterally
spaced pin receptors, each receptor partially defined by a first peripheral wall of said slot and
further defined by a spring finger that projects alongside of said first peripheral wall;

said spring finger projecting between said first peripheral slot wall and a second
peripheral slot wall opposite said first peripheral slot wall;

said spring finger being integrally formed with said pin retaining member such that
walls of said spring finger are medial walls of said slot; and

a first pin receptor of said receptors being spaced from a second pin receptor of said

receptors by a convexly radial section of said first peripheral slot wall.

2. The mechanism of claim 1 further comprising a rack bearing member, said rack
bearing member having a longitudinal slot with teeth extending along one side to define a

rack.

3. The mechanism of claim 2 wherein one of said pin retaining member and said rack
bearing member is a sleeve and said other of said pin retaining member and said rack bearing

member 1S a bar, said sleeve receiving said bar.

4. The mechanism of claim 3 further comprising a pin received by one of said receptors
of said pin retaining member and extending into said longitudinal slot of said rack bearing

member.

5. The mechanism of claim 4 wherein when said pin is received by said first pin receptor
of said pin receptors, said pin engages teeth of said rack and when said pin 1s received in said

second pin receptor of said pin receptors, said pin does not engage teeth of said rack.

6. The mechanism of claim 5 wherein said pin perpetually tensions said spring finger
when said pin 1s received by said second pin receptor.

_7 -
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7. The mechanism of claim 6 further comprising a cam surface at an upper end of said
longitudinal slot, said cam surface for camming said pin out of said first pin receptor and into

said second pin receptor against the urging of said spring finger.

8. The mechanism of claim 7 further comprising a second cam surface at a lower end of
satd longitudinal slot, said second cam surface for camming said pin out of said second pin

receptor and 1nto said first pin receptor against the urging of said spring finger.

9. The mechanism of claim 6 wherein said bar comprises said rack bearing member and

said sleeve comprises said pin retaining member.

10. The mechanism of claim 9 wherein said slot 1s a first slot 1n a first face of said sleeve

and further comprising a second slot, identical 1n configuration to said first slot, in a second,

opposite face of said sleeve.

11.  The mechanism of claim 10 where said pin is cylindrical and has a larger diameter
middle section extending within said longitudinal slot of said bar and smaller diameter ends,

each end extending within one of said first slot and said second slot of said sleeve.

12.  The mechanism ot claim 1 wherein said each receptor comprises a concavity in said

first peripheral slot wall.

13. A chatr comprising:

a seat;

a J-bar extending upwardly from said seat, said J-bar having a vertical slot with teeth
extending along one side to define a rack;

a sleeve receiving said J-bar, said sleeve having a face with a pin retaining slot having
two horizontally spaced pin receptors, each receptor partially defined by a peripheral wall of
said pin retaining slot and further defined by a spring finger that projects alongside of said

peripheral wall; and

-8 -
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a pin retained by said pin retaining slot and extending into said vertical slot, wherein
said spring finger is integrally formed with said pin retaining member such that walls of said
spring finger are walls of said slot;

said peripheral wall of said slot is a first peripheral slot wall and further comprising a
second peripheral slot wall opposite said first peripheral slot wall, said spring finger
projecting between said first peripheral slot wall and said second peripheral slot wall; and

a first receptor of said receptors is spaced from a second receptor of said receptors by a

convexly radial section of said first peripheral slot wall.
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FIG. 3a
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FIG. 4
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FIG. Sb

FIG. 5a

FIG. 5b
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FIG. 6a
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FIG. 10

FIG. 9

FIG. 7
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