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(57) ABSTRACT 

An armrest includes an armrest Support and a Subassembly 
Supported thereon for vertical adjustment by a height adjust 
ment device having a rotatable high-lead-angle threaded 
shaft, a mating nut, and a trigger. The shaft member is 
rotatable upon a vertical force being placed on the Subas 
sembly, and the trigger engages the shaft to prevent rotation 
and fix a selected height position. The Subassembly includes 
a housing, an armrest cap, and a pair of Swing arms pivoted 
to each of the housing and cap for adjustably Supporting the 
armrest cap for rotational and translational horizontal move 
ment. Horizontal adjustment is controlled by choice of 
materials, a frictional wave spring and dampener. Option 
ally, the armrest cap includes a keyhole slot and one of the 
links includes a configured protrusion shaped to selectively 
linearly slide along a long part of the slot... or rotate in the 
circular end of the keyhole slot. 
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FIG. 3 

FIG. I. 
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ADJUSTABLE ARMIREST WITH MOTION 
CONTROL 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001) This application claims benefit under 35 USC 
S119(e) of provisional application Ser. No. 60/669,536, filed 
Apr. 8, 2005, entitled ADJUSTABLE ARMREST WITH 
MOTION CONTROL, which is incorporated herein by 
reference. The present application is further related to appli 
cation Ser. No. , filed on even date herewith, entitled, 
ADJUSTABLE ARMREST WITH MOTION CONTROL 
which is also incorporated herein by reference, and which 
also claims benefit of the provisional application Ser. No. 
60/669,536. 

BACKGROUND 

0002 The present application relates to an adjustable 
armrest adapted to adjust in multiple directions with a 
Smooth and elegant feel. 
0003 Armrests are often made to be adjustable in mul 
tiple directions, such as laterally (rotationally and/or trans 
lationally), longitudinally (fore/aft), and vertically. Unfortu 
nately, adjustable armrests tend to be more expensive since 
they require mating movable components permitting the 
adjustment, and further they require locking mechanisms to 
hold the adjustments. Considerable design effort and manu 
facturing care is required to prevent the mating components 
from being loose and sloppy, or from being too tight, both 
of which result in users believing that the armrests are cheap 
and poorly designed. Notably, a smooth “non-loose' feel can 
be difficult and expensive to achieve. It requires tight 
tolerances that are closely controlled and also requires 
lubricious bearing surfaces (but not “too lubricious), each 
of which increases costs. Further, even if initially tight and 
acceptable, components wear, resulting in the armrest 
becoming loose and 'sloppy.” Greases and lubricants are not 
necessarily an acceptable long-term solution because they 
may rub off and/or become ineffective over time, causing 
friction to increase to a point where the adjustment move 
ment drags unacceptably. Another problem occurs when the 
friction becomes inconsistent, such that it provides an 
irregular or “scratchy feel during adjustment. 
0004. Accordingly, an adjustable armrest is desired hav 
ing the aforementioned advantages and solving the afore 
mentioned problems. In particular, adjustment mechanisms 
are desired that are robust, low-cost, easy to assemble, and 
long-lasting, and that are adjustable with a smooth and 
elegant motion. 

SUMMARY OF THE INVENTION 

0005. In one aspect of the present invention, an armrest 
for a seating unit includes an armrest Support adapted for 
attachment to a seating unit and an armrest cap adapted to 
Support a person’s arm. A pair of Swing arms supports the 
armrest cap on the armrest Support, each Swing arm being 
pivotally attached at a first location to one of the armrest 
Support and the armrest cap, and each slidably-and-pivotally 
attached at a second location to another of the armrest 
Support and the armrest cap for adjustably Supporting the 
armrest cap for longitudinal, lateral, and rotational adjust 
ment. Afriction-increasing mechanism is attached to at least 
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one of the first and second locations to increase frictional 
force resisting horizontal movement of the armrest body and 
links when adjusting the armrest cap on the armrest Support. 
0006. In another aspect of the present invention, an 
armrest for a seating unit includes an armrest Support, an 
armrest cap adjustably supported on the armrest Support, and 
a dampener engaging one of the armrest Support and the 
armrest cap and that dampens and Smoothes movement of 
the armrest cap during adjustment. 
0007. In another aspect of the present invention, an 
adjustable armrest for a seating unit includes an armrest 
Support, and a pair of Swing arms pivoted to the armrest 
Support at first and second pivots. An armrest cap is pivoted 
to the Swing arms at third and fourth pivots, at least two of 
the first, second, third, and fourth pivots being slidable 
toward and away from another of the pivots to thus allow 
longitudinal, lateral, and rotational/angular adjustment. A 
stop of at least one of the armrest Support and armrest cap 
engages the Swing arms to limit outward movement of the 
Swing arms. 
0008. These and other aspects, objects, and features of 
the present invention will be understood and appreciated by 
those skilled in the art upon studying the following speci 
fication, claims, and appended drawings. 

DESCRIPTION OF DRAWINGS 

0009 FIGS. 1-3 are perspective, rear and side views of 
an armrest embodying the present invention, the armrest 
being longitudinally adjustable, laterally adjustable (both 
rotationally and translationally) and also vertically adjust 
able. 

0010) 
FG, 3. 

0.011) 
0012 FIG. 6 is a top fragmentary perspective view of a 
rear portion of FIG. 3. 
0013 FIG. 7 is cross-sectional view taken along the line 
VII-VII in FIG. 3, the top armrest component being shown 
in a longitudinally-adjusted mid-position between its for 
ward and rearward positions. 
0014 FIG. 8 is a view similar to FIG. 7, the top armrest 
component being shown in a forward position in a forwardly 
aligned position where it can be adjusted longitudinally/ 
rearwardly or rotatingly/angularly. 

0.015 FIG. 9 is a view similar to FIG. 8, but adjusted 
translationally/laterally. 

0016 FIG. 10 is a vertical cross section taken along lines 
X-X through FIG. 2, showing a vertical height adjustment 
system including a trigger for releasing the same. 
0017 FIG. 11 is a view similar to FIG. 10, but with the 
trigger moved to an unlocked position; 
0018 FIG. 12 is a horizontal cross section through FIG. 
3. 

0.019 FIG. 13 is a modified armrest that is both longi 
tudinally and laterally adjustable. 

0020 
13. 

FIG. 4 is an enlarged view of an upper portion of 

FIG. 5 is an exploded perspective view of FIG. 3. 

FIG. 14 is an exploded perspective view of FIG. 
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0021 FIG. 15 is a bottom perspective view of FIG. 13, 
the armrest being laterally adjusted. 
0022 FIG. 16 is a top perspective view of FIG. 15, the 
armrest being rotationally adjusted. 
0023 FIG. 17 is a top view similar to FIG. 16, but with 
the armrest being positioned at a forward end of adjustment, 
the top armrest component being ready for angular adjust 
ment or longitudinal adjustment. 
0024 FIG. 18 is an exploded perspective view of a 
modified armrest similar to FIG. 5. 

0.025 FIG. 19 is a top schematic view showing multiple 
adjusted positions of the armrest. 
0026 FIG. 20 is an enlarged perspective view of a 
multi-coil wave spring. 
0027 FIG. 21 is a cross section of the wave spring shown 
in the assembly of the armrest 
0028 FIG. 22 is a perspective view showing one of the 
Swing arms engaging the outer stop on the mounting plate 
for limiting outward rotation. 
0029 FIG. 23 is a perspective view showing both of the 
Swing arms engaging the outer stop on the mounting plate 
for limiting outward rotation. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

0030) An armrest 50 (FIG. 1) includes a support stalk 51 
adapted for attachment under a chair seat, and an adjustable 
armrest subassembly 52 with a support housing 53 slidably 
supported on the stalk 51 for vertical adjustment by a 
lockable height adjustment device. The height adjustment 
device includes a spiral threaded shaft 54 (FIG. 3) rotatably 
supported by the housing 53, a mating nut 55 on the stalk 51, 
and a locking trigger 56. The shaft 54 is rotatable to permit 
vertical adjustment upon a vertical force being placed on the 
Subassembly when the trigger 56 is disengaged, but the 
trigger 56 is biased to engage the shaft 54 to prevent rotation 
and thus selectively fix the subassembly in a vertically 
adjusted position. The Subassembly includes an armrest cap 
57 (FIG. 5) adjustably supported on the housing 53 by a pair 
of Swing arms 58 and 59 in a four-bar sliding linkage 
arrangement that allows lateral (rotational and translational) 
movement and also that allows longitudinal horizontal 
movement to different horizontally-adjusted positions. A 
horizontal adjustment device (sometimes called a “control 
herein) controls horizontal adjustment, so that the armrest 
cap 57 cannot move rearwardly when the cap 57 is in an 
inwardly adjusted position where it can interferingly strike 
a back on the seating unit. In one form, the horizontal 
adjustment device includes a keyhole slot 60 in the cap 57 
(FIGS. 7-9) and a configured protrusion 61 on the Swing 
arm 58. The configured protrusion 61 has flat sides that are 
shaped to selectively non-rotatably slide along a long por 
tion of the slot 60 (FIG. 7), but also includes arcuate end 
surfaces configured to rotate within the circular end of the 
keyhole slot 60 when positioned in the circular end of the 
keyhole slot 60 (FIGS. 8-9). By this arrangement, adjust 
ment of the armrest 50 is controlled and prevented from 
striking the chair back 63 in location 64 (FIG. 1) as 
discussed below. A dampener 62 is attached to the Swing arm 
59 (FIG. 7) and frictionally engages a surface along the slot 
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60 to provide a smooth dampened motion having an elegant 
feel to a seated user during adjustment. 

0.031) The support stalk 51 (FIG. 5) is L-shaped and 
includes a first end section 65 configured to matably engage 
and be attached under the chair's seat 66 (FIG. 1), such as 
to the chair's underseat control housing. The Support stalk 
51 further includes an upright vertical portion 67 and an 
intermediate portion 68 joining the first end section 65 and 
the vertical portion 67. The intermediate portion 68 forms an 
upwardly-facing curve that forms a concavity extending 
slightly below the end section 65 so that a bottom of the 
housing 53 can extend into the concavity. This allows the 
armrest subassembly 52 to be adjusted to a lower position 
than if the intermediate portion 68 extended linearly hori 
Zontally from the end section 65. 

0032) The vertical portion 67 of the stalk 51 is tubular, 
and includes upwardly-facing structure for receiving and 
attaching the nut 55. Specifically, the illustrated stalk 51 
includes a pair of apertured bosses facing upwardly, and the 
nut 55 includes a tube section 69 that fits into the top of the 
stalk 51. The nut 55 includes apertured flanges 70 for 
receiving screws 71. The screws 71 are extended through the 
apertured flanges 70 and threaded into the apertured bosses 
in the Stalk 51. The nut 55 includes a hole 72 with threads 
that extend through the nut 55 (including through the tube 
section 69). The threads have a high lead angle, such that one 
rotation of the threaded shaft 54 causes about a one-inch 
vertical movement of the armrest Subassembly 52. Further, 
the lead angle of the threads is sufficient such that the 
threaded shaft 54 will rotate upon vertical pressure from a 
seated user. The threads may or may not be sufficient in 
angle such that the armrest subassembly 52 will not drop by 
its own weight. 

0033. The vertical portion 67 of the stalk 51 (FIG. 5) 
includes a pair of ring-shaped recesses 75 and 76, the upper 
recess 75 being formed at a top of the stalk 51 near the nut 
55, and the lower recess 76 being formed several centimeters 
below the upper recess 75. C-shaped bearing rings 77 and 78 
are resilient and shaped to Snap-fit matingly into the ring 
shaped recesses 75 and 76. The vertical spacing of the 
bearing rings 77, 78 and of the recesses 75, 76 is based on 
functional design criteria of the armrest. An increased spac 
ing results in greater stability and lower torque stress on the 
bearing rings 77,78, but it also limits the vertical adjustment 
stroke. A reduced spacing results in a greater vertical adjust 
ment stroke, but can cause increased wear on the bearing 
rings 77 and 78, and also can reduce stability. It is noted that 
the illustrated bearing rings 77 and 78 are made of a low 
friction bearing material, and include enlarged pad areas 79 
for providing increased support at critical areas on the 
bearing rings 77 and 78. 

0034) The armrest cap 57 (FIG. 5) includes a lower arm 
cap member 81 and an upper arm cap member 82. The upper 
arm cap member 82 includes a down-facing plate carrier 
(not specifically shown), foam on the plate member, and a 
skin covering for aesthetics. It is contemplated that the upper 
arm cap member 82 can be any number of different designs 
and configurations. The plate carrier of the upper arm cap 
member 82 includes apertured bosses, and the lower arm cap 
member 81 includes apertured flanges that align with the 
apertured bosses. Screws 83 extend through the apertured 
flanges on the lower arm cap member 81 and threadably into 
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the apertured bosses on the upper arm cap member 82 to fix 
the cap members 81 and 82 together. 

0035) The housing 53 (FIG. 5) of armrest subassembly 
52 includes an outwardly flared top section 86 and a tubular 
lower section 87. The tubular lower section 87 has a cross 
section shaped to telescopingly engage the vertical portion 
67 of the stalk 51, and includes inner surfaces that slidingly 
matingly engage the bearing rings 77 and 78 at least in the 
pad areas 79. It is noted that the illustrated cross-sectional 
shape of the tubular lower section 87 and mating vertical 
portion 67 of the stalk 51 are generally oval-shaped, but it 
is contemplated that a number of different cross-sectional 
shapes could be used satisfactorily. 

0036) A main mounting plate 90 (FIG. 5) is a rigid 
component attached atop the top section 86 of the housing 
53. Specifically, the top section 86 includes a top lip and 
ledge 91 defining a shallow recess that is shaped to receive 
the mounting plate 90. The mounting plate 90 includes 
apertures 92 and the top section 86 includes apertured bosses 
93 shaped to threadingly receive screws 94 to secure the 
plate 90 to housing 53. The arrangement is stable and the 
components 86 and 90 rigidify each other as an assembly. 
The mounting plate 90 can be stamped from sheet metal or 
formed by another structural material. First and second 
raised protruding stops 95 and 96 are formed in the mount 
ing plate 90 for engaging and stopping inward and outward 
rotation of the swing arms 58, 59, respectively, as discussed 
below. A main bearing plate 98 is secured on the mounting 
plate 90. The main bearing plate 98 is relatively flat and 
includes hollow protrusions 99 and 100 that matingly 
receive the protruding stops 95 and 96, adapted to abut and 
limit rotation of the Swing arms 58, 59. The main bearing 
plate 98 also includes pivot bosses 101 and 102 for rotatably 
supporting the Swing arms 58 and 59, respectively. 

0037. In the illustrated arrangement, the swing arm 58 is 
positioned at a rear of the armrest, and swing arm 59 is in 
a front of the armrest. However, it is contemplated that the 
entire arrangement can be reversed. Concurrently, the key 
hole 60 would be moved to be at an opposite (front) end of 
the armrest to engage the protrusion 61 on the Swing arm 58 
at the front. 

0038. The illustrated swing arms 58 and 59 (FIG. 5) 
include an aperture 103 and 104, respectively that rotatingly 
engage the associated pivot bosses 101 and 102 on the 
bearing plate 98. The apertures 103 and 104 (and pivot 
bosses 101 and 102) define stationary vertical axes of 
rotation relative to the housing 53. A second hole 105 and 
106 is formed in the Swing arms 58 and 59, respectively, for 
defining a second axis on each of the Swing arms 58 and 59. 
Swing arm top bearings 107 and 108 are positioned on the 
swing arms 58 and 59, respectively. The lower cap member 
81 includes the keyhole-shaped first slot 60 (with the cir 
cular portion of the keyhole-shaped slot being at a rear of the 
armrest 50) and further includes a linear second slot 109 
aligned with the linear long portion 110 of the first slot 60. 
Shoulder screws 111 and 112 are extended from the top 
down through the apertures 103 and 104, respectively, in the 
swing arms 58 and 59, and threadably into the apertures 101 
and 102, respectively, in the main bearing plate 98. In the 
illustrated arrangement, the screws 111 and 112 thread into 
the main mounting plate 90, though it is contemplated that 
nuts could be used on their bottom ends instead. By this 
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arrangement, the swing arms 58 and 59 are rotatable on the 
bearing plate 98 and mounting plate 90 between an inward 
position against stop 95 and outward stop 96. 

0.039 Shoulder rivets 120 and 121 are extended through 
the slots 60 and 109, through mating holes in the top 
bearings 107 and 108, respectively, and into secure engage 
ment with the holes 105 and 106 in the swing arms 58 and 
59, respectively. A locking nut 122 and washer 123 engage 
a top of the rivet 120, the washer 123 being large enough to 
slidingly retain the lower arm cap member 81 to the Swing 
arm 58. A locking nut 124 and dampener holder 125 engage 
a top of the rivet 121, the holder 125 being large enough to 
slidingly retain the lower arm cap member 81 to the Swing 
arm 59. 

0040. The rear swing arm bearing 107 (FIG. 5) includes 
the protrusion 61 that rides within the keyhole-shaped slot 
60. The protrusion 61 (FIG. 8) includes opposing flat side 
surfaces 130 and 131 defining a dimension about equal to a 
width of the long portion 110 of the slot 60. By this 
arrangement, the protrusion 61 is adapted to slide along the 
long portion 110 (see FIG. 7). The protrusion 61 (FIG. 8) 
also includes radiused end surfaces 132 and 133 shaped to 
rotatingly engage the circular portion 134 of the slot 60. (See 
FIG. 9.) As will be understood by those skilled in the art, 
this provides an advantageous arrangement since the armrest 
cap 57 can be adjusted horizontally in a fore/aft direction 
(i.e., a longitudinal direction) (compare FIGS. 7-8) or can be 
adjusted horizontally translationally/laterally (compare 
FIGS. 8-9). Also, it is clear from the FIG. 9 (and FIG. 5) 
that the armrest cap 57 can be adjusted horizontally rota 
tionally/laterally by rotating one of the swing arms 58 and 59 
more than the other swing arm 58 and 59. 

0041. It will be understood by those skilled in the art that 
the present arrangement controls adjustment movement. 
Specifically, the arrangement “control prevents rotation at 
certain times and positions, and prevents lateral movement 
at certain times and armrest positions, but allows longitu 
dinal adjustment movement when the armrest cap 57 is 
moved rearward of its forwardmost adjusted position. 
Restated, when the protrusion 61 is positioned in the long 
portion 110 of the slot 60, it prevents the Swing arm 58 from 
rotating and in turn also prevents the second Swing arm 59 
from rotating due to close engagement of its side Surfaces 
130 and 131 with marginal material forming the long portion 
110 of the slot 60. Also, it will be understood by those skilled 
in the art that the present “control’ arrangement prevents 
longitudinal adjustment, but allows rotation and/or lateral 
adjustment when the armrest cap 57 is rotated when in its 
forwardmost adjusted position where the protrusion 61 is 
rotated partially in the circular portion 134 of the slot 60. 
Restated, when the protrusion 61 is positioned and rotated in 
the circular portion 134 of the slot 60, it prevents the Swing 
arm 58 from moving longitudinally. When the protrusion 61 
is in the circular portion 134 and is aligned with the long 
portion 110, a seated user can choose to move the armrest 
cap 57 laterally with a translating motion (see FIG. 9), or 
can rotate one swing arm 58 and 59 more than the other, 
(thus causing an angular lateral adjustment movement), or 
can move the armrest cap 57 longitudinally. 

0042. It is noted that the illustrated protrusion 61 includes 
an angled flat surface 135 that is at an angle to the flat side 
surface 130. This helps direct or “funnel” the arm cap 57 
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angularly into perfect alignment with the long portion 110 of 
the slot 60 during the first part of a rearward longitudinal 
adjustment motion. In other words, it helps align the arm cap 
57 so that even if the cap 57 (i.e., the protrusion 61) is not 
perfectly angularly aligned with the longitudinal long por 
tion 110 of the slot 60, the seated user is still able to quickly 
and easily move the armrest to a position Sufficiently cen 
tered and aligned so that the seated user can then fully adjust 
the arm cap 57 longitudinally in a rearward linear direction. 

0.043 A Swing arm cover 140 (FIG. 5) is positioned 
under the cap 57 and on the swing arms 58 and 59 to cover 
the swing arms 58 and 59 sufficiently for aesthetics and to 
prevent inadvertent access to the areas in-between and 
around the Swing arms 58 and 59. The swing arm cover 140 
includes a horizontal panel portion 141 and an outer down 
lip 142. A screw extends through a hole 143 in horizontal 
panel portion 141 and into the stop 96. It is noted that the 
stop 96 can be eliminated if desired, and the screw can be 
used to form the stop. Alternatively, the swing arms 58 and 
59 can be shaped to engage in their outermost laterally 
adjusted positions. 

0044) The lower arm cap member 81 (FIG. 5) is config 
ured to Support the longitudinal and lateral horizontal move 
ments, as described above. It is also configured to operably 
support the dampener 62 and dampener holder 125, as 
follows. The lower arm cap member 81 includes a bottom 
cap plate 150 that is generally flat and that has the slots 60 
and 109 formed therein. A perimeter wall 151 extends 
around the bottom cap plate 150 and defines a cavity within 
which several components are positioned. Such as the nut 
122 and the dampener holder 125. Reinforcement ribs 152 
and 153 are added as required for stiffness and structural 
integrity of the component 81 and for function as required. 
For example, the reinforcement ribs 153 are positioned 
along an edge of the plate 150 and provide torsional resis 
tance to side loading that may occur when the arm cap 57 is 
adjusted to a most inboard position where the least amount 
of support from the Swing arms 58 and 59 is provided. 

0045. Several significant details of the bottom cap plate 
150 are shown in FIGS. 7-9. The FIGS. 7-9 are cross 
sectional views where the cross-sectional plane is taken just 
above the bottom cap plate 150. The cap plate 150 includes 
an inner wall 156 that extends along the slot 109, the wall 
156 including a surface forming part of the slot 109. A row 
of teeth 157 (also called a “rack’ herein) are formed on an 
opposite side of the inner wall 156. The row of teeth 157 
face in an inboard direction on the lower arm cap member 
81. The dampener holder 125 (FIG. 6) includes a box-like 
housing 158 with a hole therein that receives the rivet 121. 
The nut 124 engages the rivet 121 to hold the holder housing 
158 in place on the cap member 81. The housing 158 
includes a recess 159 that slidingly engages a top of the inner 
wall 156, forming a secure non-binding sliding arrangement. 
A lateral portion 160 of the housing 158 fits between the 
inner wall 156 and the perimeter wall 151. The dampener 62 
is attached to the lateral portion 160 of the housing 158 in 
a location between the walls 151 and housing 158. 
0046 Dampeners are well known in the art such that a 
detailed description herein is not required. It is sufficient to 
note that the illustrated dampener 62 is a preassembled unit 
having a dampener chamber-forming member defining a 
cavity filled with a viscous material, such as silicone. The 
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illustrated dampener 62 further includes a rotor with a first 
end positioned in the Viscous material, and a second end 
extending from the chamber-forming member to an exterior 
position. The rotor has a gear 161 (FIG. 7) that is positioned 
on the second end to engage the row of teeth 157. By this 
arrangement, the dampener 62 stays with and is attached to 
the swing arm 59 by rivet 121, but the row of teeth 157 move 
with the armrest cap 57 since they are integrally formed on 
the lower cap member 81. 
0047 As the armrest cap 57 is moved longitudinally (see 
FIG. 7), the row of teeth 157 move relative to the gear 161 
and cause the rotor to rotate. Since the rotational movement 
of the rotor is dampened by the viscous material within the 
dampener, the longitudinal movement is dampened. The 
result is a very uniform and Smooth elegant feel to the seated 
user adjusting the armrest. By this same arrangement, if the 
arm cap 57 is adjusted laterally (either rotationally or 
translationally), the rotor moves relative to the Swing arm 59 
during the lateral adjustment. This again results in a very 
uniform and Smooth elegant feel to the seated user adjusting 
the armrest. Dampeners such as dampener 62 are not inex 
pensive. Accordingly, this arrangement which allows a 
single dampener 62 to dampen both lateral (rotation and/or 
translational) movement as well as longitudinal movement is 
considered a significant benefit. 
0048 Returning to the structure permitting vertical 
adjustment, there is provided a locking structure to fix the 
spiral threaded shaft 54 and selectively prevent its rotation. 
The top portion 86 of the housing 53 includes an aperture 
170 (FIG. 10). The activation lever 56 (also called a 
“trigger herein) includes a pair of aligned laterally extend 
ing protrusions 171 forming an axle that pivotally engages 
mating recesses formed in the wall of housing top portion 86 
adjacent the aperture 170. An outer portion 172 of the lever 
56 forms a handle adapted for a seated user to engage and 
depress. An inner portion of the lever 56 forms one or more 
locking teeth 173. A top of the rotatable shaft 54 includes an 
axial threaded hole. A screw 174 and washer 175 are 
supported in a depression in mounting plate 90, with the 
screw 174 extending through a hole in the mounting plate 90 
into threaded engagement with the axial hole in the shaft 54. 
By this arrangement, the shaft 54 is rotatably supported by 
the mounting plate 90. A top of the shaft 54 has a configured 
shape that includes a series of radial teeth 177. The teeth 177 
can be formed as an integral part of the shaft 54 or can be 
attached to a top of the shaft 54. A spring 178 biases the lever 
56 (FIG. 10) to a normally engaged position, where the 
locking tooth 173 engages the radial teeth 177 to prevent 
rotation of the shaft 54. This fixes the vertical height of the 
armrest subassembly 52 on the stalk 51. When the lever 56 
is depressed (FIG. 11), the lever 56 is rotated to disengage 
the locking tooth 173, thus permitting the shaft 54 to rotate 
and thus allowing vertical height adjustment of the armrest 
subassembly 52 relative to the stalk 51. 
0049. The pitch or angle of the threads on the shaft 54 is 
an important feature. The pitch can be such that it allows the 
armrest subassembly 52 to be moved upwardly or down 
wardly with moderate pressure, but so that the armrest 
subassembly 52 does not “fall under its own weight. 
Alternatively, the pitch can be designed so that it will move 
downward under its own weight. This feature is affected 
substantially by material choice, lubricity of the interfacing 
materials and/or lubricants present, by armrest weight, by 
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design criteria, and many other factors. In a preferred form, 
the thread pitch was such that one rotation of the shaft 54 
caused a one-inch vertical movement of the armrest Subas 
sembly 52. Four threads were used. (See FIG. 12.) In the 
illustrated arrangement, about 4 to 8 radial teeth 177 were 
used, and a single locking tooth 173 was used. However, 
more or less teeth can be used, if desired. Hence, the armrest 
subassembly 52 could be adjusted to discrete positions that 
were about 4 inch to /s inch apart. The bearing rings 77 and 
78 were made of acetal and the mating sliding components 
were made of a nylon material and/or coated with a lubri 
Cant. 

0050. The vertical adjustment locking structure included 
the spiral threaded shaft 54 (also called “adjustment screw') 
(FIG. 5), the rotational attachment of shaft 54 to mounting 
plate 90, the mating adjustment nut 55, the actuating lever 
trigger 56, and its engagement with a top toothed portion of 
the shaft 54. (FIG. 7.) 
0051. The horizontal adjustment movement includes 
moving the armrest cap 57 longitudinally along slots 60 and 
109 (with the protrusion 61 aligned with a length of the 
slots) (FIG. 7). When the protrusion 61 is in the circular end 
134 of the slot 60, the arm cap 57 can also be laterally 
angularly horizontally adjusted, including angular/lateral 
adjustment where one swing arm is rotated) (FIG. 8). Also 
when the protrusion 61 is in the circular end 134 of the slot 
60, the arm cap 57 can be laterally translatingly adjusted, 
including translational lateral adjustment where both Swing 
arms 58 and 59 are rotated (FIG. 8). 
0.052 The horizontal adjustment movement of the arm 
rest cap 57 is dampened in all directions by a single 
dampener 62 attached to the swing arm 59. Specifically, 
when the armrest cap 57 is moved longitudinally, the rotor 
of the dampener 62 rotates by engagement with the row of 
teeth along the slot 109. Also, when the armrest cap 57 is 
moved laterally (angularly or translationally) during a hori 
Zontal adjustment movement, the Swing arm 59 rotates, 
causing the dampener rotor to undergo dampened rotation to 
permit the Swing arm 59 to rotate. Thus, the angular and 
translational lateral movement is also dampened. 
0053. It is contemplated that a dampener could be used 
for dampening vertical motion of the arm. For example, the 
gear of the dampener could engage a gear on the threaded 
shaft (54). More broadly, the dampener could be mounted on 
the upper or lower arm components and engage a rack gear 
on the other component (Such as on the Support stalk 51). 

0054) A second armrest construction 200 (FIGS. 13-17) 
includes a cap 257 Supported on an armrest Support stalk 
251, housing 253, and swing arms 258 and 259. The armrest 
support stalk 251, housing 253, and swing arms 258 and 259 
are similar to the components 51, 53.58 and 59 discussed in 
detail above, and a repetitious discussion is not necessary for 
an understand of this modification. 

0055. The cap 257 includes a lower cap member 300 
having a linear slot 301 and an L-shaped slot 302. The Swing 
arms 258 and 259 include rivets 303 and 304, respectively, 
that extend from the Swing arms 258 and 259 through the 
slots 301 and 302, respectively. The dampener holder 305 is 
attached to the rivet 303. The dampener 306 is positioned 
within the holder 305, and includes a rotor with a down 
wardly extending gear. A row of teeth 307 are formed along 
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the slot 301, and operate to rotate the rotor whenever the cap 
257 is longitudinally adjusted. There is also dampening that 
occurs when the armrest cap 257 is rotated. 
0056. A second rivet 310 extends from the swing arm 259 
into the L-shaped slot 302 at a location spaced from the first 
rivet 304. The spacing between the rivets 310 and 304 is 
about equal to a length of the short leg of the L-shaped slot 
302. A link 311 is attached to a top of the two rivets 310 and 
304. The presence of the two spaced-apart rivets 310 and 
304 that ride along the slot 302 result in a movement similar 
to that disclosed above in regard to armrest 50. Specifically, 
when both rivets 310 and 304 are in the long linear leg of the 
L-shaped slot 302, they force the armrest cap 257 to be move 
linearly longitudinally. The armrest cap 257 cannot be 
angularly nor laterally adjusted when in this region. How 
ever, when the armrest cap 257 is at a forward end of the 
slots 301 and 302, the rivets 310 and 304 allow the armrest 
cap 257 to be angularly laterally adjusted (see FIGS. 16-17) 
and also translationally laterally adjusted (see FIG. 15). 
Notably, the inside concave surface 313 of the L-shaped slot 
302 is radiused, and the link 311 is shaped to slide around 
this radiused surface 313. This helps a seated user align the 
armrest cap 257 with the longitudinal direction, and causes 
the armrest cap 257 to “funnel’ into alignment even if there 
is a slight misalignment. 

MODIFICATION 

0057. In the modified armrest 400 (FIG. 18), the struc 
ture in the armrest has been eliminated from the armrest 50 
(FIG. 5) that prevents the armrest from rotating unless it is 
in a forward position. Specifically, the modified Swing arm 
bearing 407 includes a flat top surface and does not include 
an elongated protrusion. (See the protrusion 61, FIG. 5, 
which has been eliminated). Therefore, the present armrest 
400 can be adjusted in any direction (longitudinally, later 
ally/translationally, and angularly/rotationally) from any 
adjusted position. 

0058 Also, a ring bearing 436 and a shim-end multi-coil 
wave compression spring 437 made by Smalley Spring Co. 
(see website www.smalley.com) has been included, mounted 
on an attachment bolt 427, in a way that increases friction 
during horizontal adjustment of the armrest. The multi-coil 
wave spring 437 (FIG. 20) is particularly compact and small 
in size. It includes a continuous spiral band having waves, 
with the crest of each Successive ring abutting a trough of a 
next ring. The multi-coil wave spring 437 takes up about / 
to /3 of the axial space of a more traditional coil spring made 
from round wire. Yet multi-coil wave spring 437 provides a 
large vertical force to create sufficient friction to resist 
lateral/horizontal adjustment of the armrest. 
0059. The frictional force resisting lateral adjustment 
preferably is uniform and allows for a seated user to push 
and adjust the armrest laterally (without any detents). How 
ever, it is also desirable that the static frictional forces 
resisting lateral adjustment of the armrest be sufficient to 
resist unexpected Sudden outward-sliding movement of the 
armrest when a seated user presses on the armrest to assist 
themselves in standing up. The spring 437 is mounted on a 
bolt 427 and two-step nylon bushing 436. The bolt and 
bushing replaces the shoulder rivet (120) (FIG. 5). This 
Solution is much lower in cost, and is easier to assemble. The 
resulting force necessary for horizontal adjustment of the 
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armrest cap 82 is at least about 4 pounds pressure, and more 
preferably over 5 pounds force, and most preferably is about 
5 to 7% pounds force in order to overcome frictional 
resistance and cause lateral adjustment of the armrest body/ 
cap 57. Notably, this force increases if a person presses 
downwardly when standing up from a sitting position in the 
chair, since additional downward force results in propor 
tionately greater frictional force. Notably, the speed of 
adjustment is also controlled by the dampener 62 and the 
way in which the Swing arms drag under higher loads. Thus, 
application of any lateral force results in a smooth elegant 
adjustment motion, even if combined with large or Small 
vertical forces on the armrest body/cap 57. 
0060. The present longitudinally/laterally/angularly 
adjustable armrest does not include any detents. Instead, it 
provides a continuous frictional resistance to movement . . 
... but does so with a very elegant and smooth feel. The 
frictional resistance is provided primarily by three mecha 
nisms: 1) the compressed multi-coil wave spring 437 which 
presses the nylon bearing 436 against the cap member 81, 2) 
the sliding friction between the swing arms 407, 108 and the 
flat surfaces that they engage on the lower cap member 81 
and the bearing plate 98 of the armrest support, and 3) the 
dampener (62). Notably, grease and lubricant are preferably 
not used on the abutting sliding Surfaces since they might 
wipe away over time. Instead, components are made of 
appropriate mating materials, such as acetal and nylon, to 
provide a very Smooth and elegant feel during horizontal 
sliding adjustment. 
0061 The mounting plate 90 includes stops 95 and 96. 
(See FIGS. 5 and 18.) The stops 95 and 96 are integrally 
formed with the mounting plate 90, and abuttingly engage 
the Swing arms 58 and 59 such that they limit inward and 
outward rotation of the swing arms 58 and 59. The stops 95 
and 96 are integrally formed such that they are robust and 
Solid. Further, they are covered by an undulating mating 
ridges on the bearing 98, such that they provide noise-free 
positive action. 
0062. It is to be understood that variations and modifi 
cations can be made on the aforementioned structure without 
departing from the concepts of the present invention, and 
further it is to be understood that such concepts are intended 
to be covered by the following claims unless these claims by 
their language expressly state otherwise. 

The invention for which a property right and privilege is 
claimed includes: 
1. An armrest for a seating unit comprising: 
an armrest Support adapted for attachment to a seating 

unit; 
an armrest cap adapted to Support a person’s arm; 
a pair of Swing arms supporting the armrest cap on the 

armrest Support, each Swing arm being pivotally 
attached at a first location to one of the armrest Support 
and the armrest cap, and each slidably-and-pivotally 
attached at a second location to another of the armrest 
Support and the armrest cap for adjustably supporting 
the armrest cap for longitudinal, lateral, and rotational 
adjustment; and 

a friction-increasing mechanism attached to at least one of 
the first and second locations to increase frictional force 
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resisting horizontal movement of the armrest body and 
links when adjusting the armrest cap on the armrest 
Support. 

2. The armrest defined in claim 1, wherein the friction 
increasing mechanism includes a wave compression spring 
biasing the Swing arms into engagement with the one of the 
armrest Support and armrest cap. 

3. The armrest defined in claim 1, wherein the friction 
increasing mechanism includes a dampener operably 
coupled to the armrest cap and resisting quick movement of 
the armrest cap relative to the armrest Support. 

4. The armrest defined in claim 1, wherein the armrest 
Support includes a mounting plate having at least one stop 
thereon, the stop being positioned to engage the Swing arms 
to limit outer movement of the Swing arms, thus limiting 
outer adjustment of the armrest cap. 

5. An armrest for a seating unit comprising: 
an armrest Support; 

an armrest cap adjustably Supported on the armrest Sup 
port; and 

a dampener engaging one of the armrest Support and the 
armrest cap and that dampens and Smoothes movement 
of the armrest cap during adjustment. 

6. The armrest defined in claim 5, wherein the dampener 
includes a body and a rotatable member having a shaft that 
extends outwardly from the body. 

7. The armrest defined in claim 6, wherein the shaft 
includes teeth that engage a mating Surface defining a rack. 

8. The armrest defined in claim 7, wherein the dampener 
is a separate module attached between the armrest Support 
and the armrest cap. 

9. The armrest defined in claim 5, wherein the dampener 
comprises a preassembled dash pot. 

10. The armrest defined in claim 6, wherein the dampener 
includes a cavity filled with viscous material, and the 
rotatable member includes a section that extends into the 
cavity. 

11. The armrest defined in claim 5, wherein the armrest 
Support has a first vertical section; and including an armrest 
assembly having a second vertical section telescopingly 
engaging the first vertical section for vertical adjustment, the 
armrest assembly incorporating the armrest cap; and 

a height control including a spiral threaded shaft member 
on one of the first and second vertical sections, a mating 
nut member on the other of the first and second vertical 
sections that operably engages the shaft member, and a 
trigger; one of the threaded shaft member and the nut 
member being rotatable upon a vertical force being 
placed on the armrest assembly and the trigger being 
positioned to selectively engage the one member to 
prevent rotation after vertical adjustment. 

12. A chair including a base, a seat, a back, and at least one 
armrest as defined in claim 5 that is Supported on one of the 
base, the seat, and the back. 

13. The armrest defined in claim 5 including Swing arms 
operably Supporting the armrest cap on the armrest Support. 

14. The armrest defined in claim 13 wherein one of the 
armrest Support and the armrest cap includes a keyhole 
shaped slot and at least one of the Swing arms includes a 
protusion slidably operably engaging the keyhole-shaped 
slot. 
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15. The armrest defined in claim 14, wherein the protru 
sion has flat sides to slide along the keyhole-shaped slot, and 
arcuate end Surfaces to rotatably engage a circle at the end 
of the keyhole. 

16. An adjustable armrest for a seating unit comprising: 
an armrest Support; 

a pair of Swing arms pivoted to the armrest Support at first 
and second pivots; 

an armrest cap pivoted to the Swing arms at third and 
fourth pivots, at least two of the first, second, third, and 
fourth pivots being slidable toward and away from 
another of the pivots to thus allow longitudinal, lateral, 
and rotational/angular adjustment; and 
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a stop on at least one of the armrest Support and the 
armrest cap for engaging the Swing arms to limit 
outward movement of the Swing arms. 

17. The adjustable armrest defined in claim 16, including 
a second stop on at least one of the armrest Support and the 
armrest cap for engaging the Swing arms to limit inward 
movement of the Swing arms. 

18. The adjustable armrest defined in claim 16, wherein 
the armrest Support includes a mounting plate with inte 
grally-formed first and second stops that engage the Swing 
arms to limit both inward and outward movement of the 
Swing arms. 


