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KEYBOARD SUPPORT ASSEMBLY

Technical Field
The preéem invention relates to articulated support assembly adapted for

adjustably supporting a computer keyboard along one edge of a horizontal support
member, and particularly to such support assembles that are attached to a bottom

surface of the support member.

Background Art
The art is replete with articulated support assemblies adapted for adjustably

supporting a computer keyboard along one edge of a horizontal support member,

- including many such support assembles that are attached to a bottom surface of the

support member.

Heretofore, however, known support assemblies of that type have either
been supported from a centrally located support structure so that the assemblies -
presented obstacles that interfered with leg clearance for some individuals and/or -
the assemblies lacked stability in that forces applied at the ends of the supported
keyboards resulted in large torsion forces causing rocking of the supported
keyboards; or if the support assemblies have had support at the ends of the
keyboard, they lacked the desired degree of adjustability to place the keyboard at a

desired height above the floor.

Disclosure of lnvention _

The present invention provides an articulated support aséembly adapted for
adjustably supporting a computer keyboard along one edge of a horizontal support |
member, which support assembly both provides good stability for the ends of a
supported keyboard, provides leg clearance for almost all persons, and provides

adjustability to place the keyboard at almost any height above the floor that various

individuals would desire (e.g., the assembly can provide a leg clearance area 20

inches wide and up to the bottom surface of the support member, and the bottom of
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the keyboard can be adjusted to heights between about 8 inches below and about
7.8 inches above the bottom surface of the support member.

According to the present invention there is provided an articulated support
assembly comprising:

(1) two attachment members adapted to be attached to the bottom surface
of a horizontal support member in spaced relationship adjacent its edge;

(2) a platform having an upper surface adapted to have a computer
keyboard supported thereon;

(3) a generally U shaped rigid support member having an elongate central
portion and generally parallel end portions projecting in the same direction from the
opposite ends of the central portion;

(4) platform mounting means mounting the platform on the central portion
of the support member for pivotal movement of the platform about the axis of the
central portion axis with its upper surface parallel to the axis of the central portion;

(5) first releasable retaining means between the platform and the central
portion moveable between a retaining position for restricting pivotal movement of
the platform about the axis ofthe central portion, and a release position affording
relatively free pivotal movement of said platform about the axis of the central
portion;

(6) support member mounting means adapted for mounting the end portions
of the support member on the attachment members for pivotal movement of the
support member about a pivot axis parallel to the axis of the central portion so that
the central portion of the support member can revolve about that pivot axis; and

{7) second releasable retaining means between the support member
mounting means and the attachment members moveable between an engaged
position for preventing revolving movement of the central portion toward a lowered
position relative to the attachment members, and a disengaged position for affording
revolving movement of the central portion toward either a lowered or a raised
position relative ro the attachment members.

Preferablv. the articulated support assembly also includes switching means

adapted for manual actuation that is moveable between a normal position
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positioning the second releasable retaining means in the engaged position and the
first releasable reraining means in the retaining position to afford supporting the
platform at a predetermined position relative to the attachment members, and at
least one adjustment position to position the second releasable retaining means in its
disengaged position and to position the first releasable retaining means in its release
position to afford adjusting the position and orientation of the platform relative to
the attachment members.

The first releasable retaining means or friction clutch means between the
platform and the central portion can include a plurality of pressure plates and
friction discs, mounted around the central portion of the support member with each
of the friction discs between two of the pressure plates. The friction discs are
prevented from rotating relative to the central portion, and the pressure plates are
prevented from rotating relative to the platform. The side surfaces of the pressure
plates are biased against the side surfaces of the friction discs. and cam means are
provided that are moveable between an engaged position at which the means for
biasing presses the side surfaces of the pressure plates into frictional engagement
with the side surfaces of the friction discs to restrict relative rotation therebetween
and fix the position of the platfbrm with respect to the central portion, and a
disengaged position separating the pressure plates in opposition to the means for
biasing at which the friction discs can rotate relative to the pressure plates, thereby
affording rotation of the platform with respect to the central portion of the support
member.

The second releasable retaining means or ratchet means can comprise an
external gear attached to each of the attachment members coaxial with the pivot
axis. a pawl assembly pivotably mounted on each of the support member mounting
means comprising a pivot portion having a first end mounted for pivotal movement
about a pivot portion axis parallel with the pivot axis. and a second end having an
arcuate surface that is cylindrically concave about an axis parallel to the pivot axis
that faces teeth on the gear, and a rocking portion having a cvlindrically convex
surtace adapted to nest in the arcuate surface of the pivot portion and a plurality of

teeth projecting along its side opposite the convex surface adapted to engage the
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teeth of said gear. The pivot and rocking portions are oriented so that the axis of

the arcuate surface is below a straight line between the pivot axis and the pivot
portion axis to cause the pivot portion to press the concave surface against the
convex surface of the rocking portion and the teeth on the rocking portion into
engagement with the teeth on the gear to prevent revolving movement of the central
portion toward a lowered position relative to the attachment members, while
causing upward movement of the support member relative to the attachment
members to pivot the pivot portion and move the arcuate surface away from the
gear to afford separation of the teeth on the rocking portion from the gear and
10

afford revolving movement of the central portion toward a raised position relative

to the attachment members. Upon reaching that raised position, a spring and the

weight of the platform will again cause the pivot portion to press the concave
surface against the convex surface of the rocking portion and the teeth on the

rocking portion into engagement with the teeth on the gear to prevent revolving

movement of the central portion 1oward a lowered position relative to the
attachment members.

The switching means can comprise an elongate control bar having manually

engageable means on at least one end that is mounted on the platform with an axis
20

of the control bar parallel to and spaced from the axis of the central portion. The

manually engageable means projects beyond the end of the platform and can be used
to rotate the control bar about its axis berween its normal position (to which it is
biased) and its adjustment positions.

The articulated support assembly can optionally also include a mouse pad
25

support plate having a planar upper surtace adapted to support a mouse pad, and

means for mounting the mouse pad support plate on the platform with its upper

surface generally paralle! to the upper surface of the platform. That means for

mounting the mouse pad support plate can. optionally, afford adjusting the position

of the mouse pad support plate between positions with portions of the mouse pad
30

support plate overlying portions of the platform which can position the mouse

above the number keys on a keyboard where it is very accessible to a user, and

positions with the mouse support plate at one end of the plattorm which affords

4.
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access to the number keys and still affords easy access to the mouse. The mouse
pad support plate can have one portion of a releasable fastener means attached to a
vertically disposed surface along one edge of its mouse pad support surface that is
releasably engageable by a second portion of a releasable fastener means on a
mouse so that the mouse can be releasably retained on 2 mouse pad along the
mouse support surface. Such releasable retaining of the mouse is very useful when
the position of the platform is changed so that the mouse does not fall off the mouse
pad.

Also. a wrist rest can be provided on either or both of the keyboard support
platform and the mouse pad support plate, which wrist rest can support a users

wrists on a pad containing a layer of solid gel.

- Brief Description of Drawing

The present invention will be further described with reference to the
accompanying drawing wherein like reference numerals refer to like parts in the
several views. and wherein: -

Figure 1 is a perspective view of a first embodiment of an articulated
support assembly according to the present invention together with a keyboard the
assembly is adapted to support shown in phantom outline;

Figure 2 is a perspective view of parts of the articulated support assembly of
Figure 1 including a friction clutch means on a support member and a partially
exploded view of support member mounting means included in the assembly;

Figure 3 is an enlarged sectional view taken approximately along line 3-3 of
Figure 2;

Figure 4 is a perspective exploded view of the friction clutch means and the
support member illustrated in Figure 2;

Figure § is an enlarged fragmentary sectional view taken approximately
along line 5-5 of Figure 2 and illustrating a ratchet means in an engaged position;

Figure 6 is an enlarged fragmentary sectional view taken approximately

along line 5-5 of Figure 2 and illustrating a ratchet means in a disengaged position;

-5-
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Figure 7 is a perspective, partially exploded view of the articulated support
assembly of Figure 1 from which a wrist rest has been removed,

Figure 8 is a sectional view taken approximately along line 8-8 of Figure 7,

Figure 9 is an end view of the articulated support assembly of Figure 1
shown supporting a keyboard and attached to a horizontal support member and
illustrating a range of positions in which the support assembly can be placed;

Figure 10 is an end view of the articulated support assembly of Figure 1
shown supporting a keyboard and attached to a horizontal support member and
illustrating a storage position in which the support assembly can be placed;

Figure 11 is a perspective view of the articulated support assembly of Figure
1 that has been modified to include an adjustable mouse support plate;

Figure 12 is a perspective, pantially exploded view of the modified
articulated support assembly of Figure 1 1;

Figure 13 is a partial sectional view taken approximately along line 13-13 of
Figure 11, and

Figure 14 is a perspective view of a second embodiment of an articulated

support assembly according to the present invention.

Detailed Description

Referring now to figures 1-13 of the drawing, there is shown a articulated
support assembly 10 according 1o the present invention that is adapted for
adjustably supporting a computer keyboard 9 along one edge of a horizontal
support member 13 (e.g., a desk or table top) that has a bottom surface 12 (see
Figures 9, and 10).

Generally the articulated support assembly 10 comprises two attachment
members 11 adapted to be attached to the bottom surface 12 of the horizontal
support member 13 in spaced relationship adjacent its edge. Also included is a
platform 16 having a generally planar upper surface 18 adapted to have a computer
keyboard supported thereon, which platform 16 has upper and lower portions that
have inner surtaces defining a cavity 19 within the platform 16; and a generally U

shaped rigid support member 20 including an elongate central portion 21 having a
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central portion axis 22 and generally parallel end pottions 23 projecting in the same
direction from the opposite ends of the central portion 21. Platform mounting
means mount the platform 16 on the central portion 21 with the central portion 21
extending through the cavity 19 for pivotal movement of the platform 16 about the
axis 22 of the central portion 21 with the upper surface 18 of the platform 16
parallel to the axis 22 of the central portion 21. First releasable retaining means or
friction means 26 within the cavity 19 between the platform 16 and the central
portion 21 are moveable between a retaining position for restricting pivotal
movement of the platform 16 about the axis 22 of the central portion 21, and a
release position affording relatively free pivotal movement of the platform 16 about
the axis 22 of the central portion 21. Also included are support member mounting
means 28 adapted for mounting the end portions 23 of the support member 20 on
the attachment members 11 for pivotal movement of the support member 20 about
a pivot axis 24 parallel to the axis 22 of the central portion 21, thereby affording
revolving of the central portion 21 about the pivot axis 24. Second releasable
retaining means or ratchet means 30 are provided between the support member
mounting means 28 and the attachment members 11 that is moveable between an
engaged position (Figure 5) that prevents revolving movement of the central
portion 21 toward a lowered position relative to the attachment members 11, and a

disengaged position (Figure 6) that affords revolving movement of the central

portion 21 toward either a lowered or a raised position relative to the attachment

members 11. The articulated support assembly 10 also includes switching means 32
adapted for manual actuation and moveable between a normal position positioning
the ratchet means 30 in its engaged position and the friction means 26 in its
retaining position to afford supporting the platform 16 at a predetermined position
relative to the attachment members 11; and adjustment positions, one of which
positions the ratchet means 30 in the disengaged position and another of which
positions the friction means 26 in the release position to afford adjusting the
position and orientation of the platform 16 relative to the attachment members 11.
As is best seen in Figures 2, 4, and 7. the friction means 26 in the cavity 19

between the platform 16 and the central portion 21 comprises a clutch assembly 34.

-7-
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The clutch assembly 34 includes a plurality of pressure plates 35 and friction discs
36 having side surfaces with annular portions of about the same diameter. The
pressure plates 35 and friction discs 36 are mounted around the central portion 21
of the éuppon member 20 with their side surfaces projecting radially with respect to
its axis and with each of the friction discs 36 between two of the pressure plates 35.
Each pressure plate 35 and friction disc 36 has a through opening larger than the
central portion 21 through which the central portion 21 extends, which through
openings are sized so that the friction discs 36 and pressure plates 35 can slide
axially along the central portion 21. Rotation of the friction discs 36 relative to the
central portion 21 is prevented by a sleeve 38 fixed to the central portion 21 that
has two opposite raised axially extending rectangular portions 39 slidably received
in rectangular slots in the friction discs 36. The central openings of the pressure
plates 35 are of sufficient diameter to allow the pressure plates 35 to rotate around
the rectangular portions 39, however, means later to be explained prevents rotation
of the pressure plates 35 around the central portion 21 relative to the platform 16.
The pressure plates 35 have opposite outwardly projecting ends with through
openings 40 in ‘which are slidably received posts 4] projecting from an arm 42. The
posts 4} are parallel to each other and to the central portion 21 and are on opposite
sides of an opening 44 through the arm 42 in which the central portion 21 is
positioned. The posts 4! extend through and are slidably received in openings in an
end pressure plate 45 on opposite sides of an opening 46 through the end pressure
plate 45 in which the central portion 21 is positioned. The peripheries of the arm 42
and end pressure plate 45 correspond in shape to a portion of the inner surface of
the platform 16 that defines the cavity 19 so that the arm 42, pressure plates 35, and
end pressure plate 45 can not rotate relative to the platform 16 around the central
portion 21, however all are slideable along the central portion 21. Means in the
form of a spring 47 between the arm 42 and a first collar 48a fixed by a pin along
the central portion 21 is provided for biasing the arm 42 toward the end pressure
plate 45 which is positioned against a second collar 48b also pinned to the central
portion 21. The spring 47 thus can bias the side surfaces of the pressure plates 35

against the side surfaces of the friction discs 36. Cam means including a cam 49
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pivotably mounted on the arm 42 is moveable between (1) an engaged position of
the clutch assembly 34 at which the cam 49 is spaced from between the arm 42 and
an end pressure plalé 45 to allow the spring 47 to press the side surfaces of the
pressure plates 35 against the side surfaces of the friction discs 36 to cause friction
therebetween and thereby restrict relative rotation between the platform 16 and the
central portion 21 to fix the position of the platform 16 with respect to the central
portion 21; and (2) a disengaged position of the clutch assembly 34 with the cam 49
between and separating the arm 42 from the end pressure plate 45 around an
adjustable pivot defined by a screw 43 at the opposite ends thereof in opposition to
the spring 47 to thereby afford relative rotation between the friction discs 36 and
the pressure plates 35 and rotation of the platform 16 with respect to the central
portion 21.

The support member mounting means 28 adapted for mounting the end
portions 23 of the support member 20 on the attachment members 11 for pivotal
movement about the pivot axis 24 comprises two pairs 25 of mating polymeric
moldings. Each pair 25 of mating polymeric moldings forms an outer end portion
27 that encloses an end part of the central portion 21 and one of the end portions 23
of the support member 20 to which the end portion 23 is attached by bolts 29; and a
pivot end 31 that has cylindrical inner surface 33 journaled on a cylindrical
projection 37 from the attachment member 11. Engagement of the pivot ends 31
with the attachment members 11 is maintained by a bolt and washer assembly 52
that extends through openings in the attachment members 11 and in the pivot end
31, with a nut of the bolt and washer assembly 52 being covered by an end cap 60
for. decorative purposes. |

The ratchet means 30 between the distal end portions 23 and the attachment
members 11 that is moveable between its engaged position preventing revolving
movement of the central portion 21 toward a lowered position relative to the

attachment members I 1. and its disengaged position for affording revolving

- movement of the central portion 21 toward either a lowered position or a raised

position relative ta the attachment members 11 is best seen in Figures 2, 5, and 6.

The ratchet means 30 comprises an external gear 50 rotatable around the cylindrical

-9.
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surface 37 and attached to each of the attachment members 11 by slip clutch means
51 (later to be explained) with an axis of the gears 50 coaxial wiih the pivot axis 24.
A pawl assembly 53 is pivotably mounted on the inner one of each pair 25 of mating
polymeric moldings and within its pivot end 31. The pawl assembly 53 comprises a
pivot portion 54 having an arcuate first end mounted in a concave recess in a boss
55 on that molding for pivotal movement about a pivot portion axis parallel with the
pivot axis 24, and a second end having an arcuate surface 56 that is cylindrically
concave about an axis paralle! to the pivot axis 24 and faces the teeth on the gear
50. The pawl assembly 53 also includes a rocking portion 57 having a cylindrically
convex surface 58 on a first side adapted to nest in the arcuate surface 56 of the
pivot portion 54 and a plurality of teeth 59 projecting along a second side adapted
to engage the teeth of the gear 50. The pivot and rocking portions 54 and 57 are
oriented with the axis of the arcuate surface 56 below a straight line between the
pivot axis 24 and the pivot portion axis defined by the boss 55, toward which
straight line the pivot and rocking portions 54 and 57 are biased by a spring 65
between the molding 25 and the pivot portion 54. This causes the pivot portion 54
to press the concave surface 56 against the convex surface 58 of the rocking
portion 57 and the teeth 59 on the rocking portion 57 into engagement with the
teeth on the gear 50 to prevent revolving movement of the central portion 21
toward a lowered position relative 1o the attachment members 11. Upward
revolving movement of the support member 20 relative to the attachment membérs
11, however, will pivot the pivot portions 54 against the bias of the springs 65 and
move the arcuate surfaces 56 away from the gears 50 to afford separation of the
teeth 59 on the rocking portions 57 from the gears 50 to afford that revolving
movement of the central portion 21 toward a raised position relative to the
attachment members 11. Upon reaching that raised position, the spring 65 will
again cause the pivot portion 54 to press the concave surface 56 against the convex
surface 58 of the rocking portion 57 and the teeth 59 on the rocking portion 57 into
engagement with the teeth on the gear 50 to prevent revolving movement of the
central portion 21 toward a lowered position relative to the attachment members

11

-10-
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Each rocking portion 57 has a guide surface defining a through slot 61
generally at the axis of the cylindrically convex surface 58 and a side surface
defining a recess 62 along the side of the rocking portion 57 opposite the straight
line between the pivot axis and the pivot portion axis. The associated pivot portion
54 includes a pin 63 that projects through the slot 61 and is adapted to engage the
guide surface to carry the rocking portion 57 on the pivot portion 54 and provides a
pivot axis for the rocking portion 57 to pivot the teeth 59 on the rocking portions
57 that are adjacent the recess 62 out of engagement with the teeth on the gear 50
around teeth on the rocking portion 57 that are positioned opposite the recess 62
and initially remain ehgaged with teeth on the gear 50 when upward movement of
the support member 20 relative to the attachment members 11 is initiated. The
molding 25 has a lug or pin 64 adapted to be engaged by the surface defining the
recess 62 when the 1eeth 59 adjacent the recess 62 pivot out of engagement with
the teeth on the gears 50 to restrict further pivoting of the teeth 59 adjacent the
recess 62 away from the gear 50 and cause opposite pivot motion of the rocking
portions 57 about the pins 63 and 64 to cause the tecth 59 opposite the recess 62 to
separate from the gear 50 during further upward movement of the support member
20 relative to the attachment members 11. Alternatively, the ratchet means 30 can
be moved to their disengaged positions by pivoting the pivot portions 54 relative to
the end parts 23 while rotating the end parts 23 slightly upwardly to move the
arcuate surfaces away from the gears 50 and cause engagement of the pins 63 and
64 with the surfaces defining the slots 61 and the recesses 62 to cause retraction of
the teeth 59 on the rocking portions 57 to positions spaced from the teeth on the
gears 50 (Figure 6).

The articulated support assembly further includes the slip clutch means 51
between the end portions 23 and the attachment members 11 for affording revolving
movement of the platform 16 on the central portion 21 1oward a lowered position
relative to the attachmment members 11 in response to application of a downward
force on the platform 16 above a predetermined minimum. That slip clutch means
51 (see Figures 2 and 3) includes a plurality of radially extending ridges 66 with

generally semi-cylindrical surfaces on the attachment members 11, a plurality of

-11-
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radially extending channels 67 with rectangular cross sections in the gears 50 that
are adapted to receive the ridges 66 on the attachment members 11, and means in
the form of arcuate spring washers 68 that are partially flattened by the bolt and
washer assemblies 52 to bias the ridges 66 on the attachment members 11 into the
channels 67 in the gears 50 so that cam like interaction of surfaces defining the
ridges 66 and recesses 67 will only further flatten the spring 68 sufficiently to allow
the ridges 66 to slip out of the recesses 67 when a predetermined amount of torque
is applied therebetween because of a downward force on the platform 16 above a
predetermined minimum.

The switching means 32 which is adapted for manual actuation and is
moveable between its normal and adjustment positions comprises an elongate
control bar 70 having opposite ends with at least one end. and, as illustrated in
Figure 1, both ends having attached thereto manually engageable means in the form

of end caps 71 and 72 (i.e., rectangular end portions of the control bar 70 are

‘received in close fitting sockets in the end caps 71 and 72 and are retained therein

by cap screws 73). The control bar 70 is mounted on the platform 16 with its
longitudinal axis parallel to and spaced from the axis of the central portion 21 and
with the manually engageable means or end caps 71 and 72 projecting beyond the
platform 16 by means that facilitate manual rotation of the control bar 70 about its
axis between its normal positions and its adjustment position, while the control bar
70 is biased toward its normal position. That means for mounting the control bar
70 comprises mating projections 75 (see Figure 7) defining cylindrical inner surfaces
at both ends of the platform 16 in which projections 75 end portions of the square
control bar 70 are journaled. An slightly arcuate flat spring 76 is mounted on the
lower portion of the platform 16 in the cavity 19 and is biased against a U-shaped
channel 77 of polymeric material fixed along the bottom surface of the bar 70 by a
screw 78. The spring 76 biases the bar 70 to its normal position with the flat side of
the channel 77 ali'gne'd with the flat surface of the spring 76, while being deflectable
to afford rotation of the bar 70 to its adjustment positions when a user manually
rotates one or both of the end caps 71 and 72. The bar 70 has two radially

projecting first actuating portions 80 coupled to the pivot portions 54 of the pawl
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assemblies 53 by springs 83 and cables 81 in casings (e.g., casings of molybdenum
disulfite filled nylon material) fixed to the platform 16. The bar 70 also has a
radially projecting second actuating portion 85 coupled by a rigid actuating rod 86
to the cam 49. By these connections, rotation of the control bar 70 counter
clockwise as viewed from the right hand end in Figure 7 to one of its adjustment
positions relative to the platform 16 by manually rotating one of the end caps 71 or
72 while slightly lifting the platform 16 will move both pawl assemblies 53 to place
the ratchet means 30 in its disengaged position by movement of the pivot and
rocking portions 54 and 57 away from the gears 50 (the cam 49 will also move but
will not position the clutch assembly 34 in its disengaged portion); whereas rotation
of the control bar 70 counter clockwise as viewed from the right hand end in Figure
7 to the other of its adjustment positions relative to the platform 16 by manually
rotating one of the end caps 71 or 72 will move the cam 49 to position the clutch
assembly 34 in its disengaged position (the cables 81 will bend during such
movement and will not move the pawl assemblies 53). The platform 16 and thereby
the keyboard 9 can thus either be raised or lowered relative to the attachment
members 11 or can be pivoted around the central portion 21 of the support member
20 1o a desired orientation. Alternatively, the connections could be made so that
rotation of the control bar 70 in one direction by manually rotating one of the end
caps 71 or 72 while slightly lifting the platform 16 will both move both pawl
assemblies 53 to place the raichet means 30 in its disengaged position, and move
the cam 49 to position the clutch assembly 34 in its disengaged position, however,
adjusting both height and orientation of the platform 16 at the same time can be
more difficult than adjusting them one at a time.

The articulated support assembly 10 can further include one portion 88 of a
releasable fastener means attached to the upper surface 18 of the platform 16 and
adapted to be releasably engaged by a second portion 89 of the releasable fastener
means attached on the bottom surface of the keyboard 9 (see Figure 1) to releasably
retain the keyboard 9 along the upper surface 18 of the platform 16. A preferred

releasable fastener means for this purpose is that sold under the trade designation

-13-
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“Dual Lock™ by Minnesota Mining and Manufacturing Company, St. Paul,
Minnesota.

The attachment members 11 can be attached directly 1o the bottom surface
12 of the support member 13 to which the articulated support assembly 10 is to be
attached. Alternatively, as illustrated in Figures 9 and 10, the articulated support
assembly 10 can include a slide assembly 90 attached to each of the attachment
members 11. Each of the slide assemblies 90 is of é conventional structure and
comprises an elongate traveling portion 91 disposed at a right angle to the pivot
axis 24 and fixed to one of the attachment members 11, and a second elongate rail
portion 92 attached to the bottom surface 12 of the horizontal support member 13
with one end at the edge of the support member 13. Parts of the traveling portions
91 are received in and slide longitudinal along the elongate rail portions 92. With
the traveling portions 91 at the ends of the rail portions 92 adjacent the edge of the

support member 13, the platform 16 projects beyond its edge and can be moved to

-various height positions relative to its bottom surface |2 (see Figure 9 for three

illustrative examples of such height positions). The traveling portions 91 can also
be moved to the ends of the rail portions 92 opposite the edge of the support
member 13 to position the platform 16 and the keyboard 9 it supports along the
bottom surface 12 of the support member 13 (see Figure 10).

The articulated support assembly 10 also includes a wrist rest assembly 94
for the user of the kevboard 9. The platform 16 has an elongate part 95 having first
and second ends along the side of the upper surface 18 normally opposite the
attachment members 11. An elongate pad support portion 96 is supported on the
elongate part 95 and has a planar upper surface on which is supported an elongate
pad assembly 97 comprising a layer of solid resiliently flexible gel enclosed in a soft
covering material. The pad assembly 97 has a sufficient thickness between its top
and bottom surfaces to afford supporting a uscrs wrists on its top surface with a
portion of the layer of gel beneath and conforming to the supported wrists and to
afford significant motion of the tap surface of the pad with the supported wrists in a
horizontal plane relative to the bottom surface of the pad assembly. The pad

support portion 96 is received in a socket 100 in the elongate part 95 of the
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platform 16, and the pad support portion 96 and the elongate part 95 of the
platform 16 have different parts adapted for engagement to support the top surface
of the pad assembly 97 at different levels with respect to the platform 16 in a first
relative orientation when first ends of the pad support portion 96 and the elongate
part 95 of the platform 16 are adjacent and in a second relative orientation when the
first end of the pad support portion 96 is adjacent a second end of the elongate part
95 of the platform 16 (e.g., in the first relative orientation the top surface of the pad
assembly 97 is about 1 inch above the upper surface 18 of the platform 16, and in
the second relative orientation the top surface of the pad assembly 97 is about 1.4
inches above the upper surface 18 of the platform 16). Thus a user can select a
level that he or she most prefers at which the top surface of the pad assembly 97
will support his or her wrists during use of the keyboard 9. This wrist rest assembly
94 is made in accordance with the teachings of U.S. Patent Application No.
08/324.734 filed Octobef 18, 1994, and U.S. Provisional Application No.
60/000.,229 filed June 15, 1995.

The articulated support assembly 10 can be adapted to further include a
mouse support assembly 102 (see Figures 11, 12, and 13) including a mouse pad
support plate 103 having a planar upper surface 104 adapted to support a mouse
pad 105 (e.g., the thin polymeric mouse pad 105 sold under the trade designation
“Precise Mousing Surface™ by Minnesota Mining and Manufacturing Company, St.
Paul. Minnesota), and means for mounting the mouse support assembly 102 on the
platform 16 with the planar upper surface 104 of the mouse pad support plate 103
generally parallel to and raised above the upper surface 18 of the platform 16. The
means for mounting the mouse support assembly 102 includes means for adjusting
the position of the planar upper surface 104 with respect to the platform 16
between positions with portions of the planar upper surface 104 overlying portions
of the platform 16 to afford positioning a portion of the keyboard 9 therebetween
(i.e., the portion on which the number keys are located), and positions with the
planar upper surface 104 at one end of the platform 16. The means for mounting
the mouse support assembly 102 on the platform 16 comprises a fixed support

member 106 that is attached by screws 107 in a fixed position at one of the ends of
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the platform 16 afier the end cap 71 or 72 at that end is removed. Atrachment of
the fixed support member 106 at the right end of the housing platform 16, which is
normally preferred for right handed users, is illustrated in Figures 11, 12, and 13.
The screws 107 that attach the fixed support member 106 1o the platform are
received in arcuate slots that allow the support member to be attached with the
planar upper surface 104 tilted up to 10 degrees in either direction around the axis -
22 with respect to the upper surface 18 of the platform. Attached along a top
surface of the fixed support member 106 by bolt assemblies 108 is a rail member
109 having opposite outwardly projecting ridges 110 along its top surface opposite
the fixed support member 106. Along a front edge of the mouse pad support plate
103 is a channel 111 defined by opposed inwardly projecting ridges 112 (see Figure
13). A portion of the rail member 109 is received in the channel 111 with its ridges
110 over the ridges 112 of the mouse pad support plate 103. The channel 111 of
the mouse pad support plate 103 can be slid along the rail member 109 to provide
the positions of the planar upper surface 104 described above, at which positions it
is frictionally retained by the pressure of arcuate portions of a leaf spring 113
attached to the rail member 109 against the adjacent surface of the movable mouse
pad support plate 103.

The moveable mouse pad support plate 103 has a generally vertically
disposed surface 115 projecting above the planar upper mouse pad support surface
104 and the mouse pad 105 along one side of that planar upper surface 104. One
portion 114 of a releasable fastener means (e.g., a hook and loop fastener) is
attached to that vertically disposed surface 115 and i1s adapted to be releasably
engaged by a second portion of that releasable fasténer means on a mouse (not
illustrated) to releasably retain that mouse along the vertically disposed surface 115
and on the mouse pad 105. Such releasable retaining of the mouse on the mouse
pad 105 is very useful when the position of the platform 16 is changed so that the
mouse does not fall off the mouse pad 105.

The mouse support assembly 102 also includes a wrist rest assembly 124 for
the user of a mouse on the mouse pad 105. The mouse pad support plate 103 has

an elongate part 125 having first and second ends along the side of the planar upper
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surface 104 normally opposite the attachment members |11 when the mouse support
assembly 102 is in use. An elongate pad support portion 126 is supported in a
socket 130 on the clongate part 125 and has a planar upper surface on which is
supported an elongate pad assembly 127 comprising a layer of solid resiliently
flexible gel enclosed in a soft covering material. The pad assembly 127 has a
sufficient thickness between its top and bottom surfaces to afford supporting a users
wrists on its top surface with a portion of the layer of gel beneath and conforming
to the supported wrists and to afford significant motion of the top surface of the
pad with the supported wrists in a horizontal plane relative to the bottom surface of
the pad assembly. Optionally, the pad support portion 126 and the elongate part
125 of the mouse pad support plate 103 could have different parts (not illustrated)
adapted for engagement to support the top surface of the pad assembly 127 at
different levels with respect to the mouse pad support plate 103 in a first relative
orientation when first ends of the pad support portion 126 and the elongate part 125
of the mouse pad support plate 103 are adjacent and in a second relative orientation
when the first end of the pad support portion 126 is adjacent a second end of the
elongate part of the mouse pad support plate 103 so that a user could select a level
that he or she most prefers at which the top surface of the pad assembly 127 will
support his or her wrists during use of the mouse. This wrist rest assembly 124 is
also made in accordance with the teachings of the aforementioned U.S. Patent
Applications Nos. 08/253.510 and 60/000,229.

Referring now to Figure 14 there is shown a second embodiment of a
keyboard support assembly according to the present invention generally designated
by the reference numeral 210, in which parts similar to the parts of the keyboard
support assembly 10 described above are identified with like reference numerals to
which has been added the suffix “a”. The keyboard support assembly 210 differs
from the keyboard assembly 10 in that the platform 16a and space between the
attachment members | 1a is increased and a mouse pad support plate 212 is
positioned between an upper surface 213 of the platform 16a on which the
keyboard is adapted to be supported and one of the pairs 25 of mating polymeric

moldings with an upper surface 214 of the mouse pad support plate 212 at about
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the same level as that upper surface 213. The wrist rest assembly 94a is also
extended so that it can rest the wrists of the user as he or she uses either the
keyboard or the mouse.
The present invention has now been described with reference to one

5 embodiment and several modifications thereof. It will be apparent to those skilled
in the art that many further modifications and changes can be made in the
embodiment described without departing from the scope of the present invention.
Thus the scope of the present invention should not be limited to the structures and
modifications thereof described in this application, but only by structures described

10 by the language of the claims and the equivalents of those structures.
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Claims:

1. An articulated support assembly adapted for adjustably supporting a
computer keyboard along one edge of 2 horizontal support member having a
5  bottom surface, said support assembly comprising _
two attachment members adapted to be attached to the bottom surface of
the horizontal support member in spaced relationship adjacent said edge;
a platform having an upper surface adapted to have a computer keyboard
supported thereon,;

10 a generally U shaped rigid support member having an elongate central
portion having a central portion axis and having opposite axially spaced ends and
generally parallel end portions projecting in the same direction from the opposite
ends of said central portion;

platform mounting means mounting said platform on said central portion for

15 pivotal movement of said platform about said central portion axis with said upper

surface generally parallel to said central portion axis;

first releasable retaining means between said platform and said central
portion moveable between a retaining position for restricting pivotal movement of
said platform about said central portion axis, and a release position affording

20 relatively free pivotal movement of said platform about said central portion axis;

support member mounting means adapted for mounting said end portions of
said support member on said attachment members for pivotal movement about a
pivot axis parallel to said central portion axis to afford revolving said central portion

about said pivot axis; and

N
L7}

second releasable retaining means between said end portions and said
attachment members moveable between an engaged position for preventing
revolving movement of said central portion toward a lowered position relative to
said attachment members, and a disengaged position for affording revolving
movement of said central portion toward either a lowered or a raised position

30 relative to said attachment members.
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2. An articulated support assembly according to claim 1 further including
switching means adapted for manual actuation and moveable between a normal
position positioning said second releasable retaining means in said engaged position
and positioning said first releasable retaining means in said retaining position to
afford supporting said platform at a predetermined position relative to said
attachment members, and at least one adjustment position for positioning said
second releasable retaining means in said disengaged position and said first
releasable retaining means in said release position to afford adjusting the position

and orientation of the platform relative to said attachment members.

3. Anarticulated support assembly according to claim 1 wherein said first
releasable retaining means between said platform and said central portion comprises
a plurality of pressure platés and friction discs having side surfaces, mounting means
mounting said pressure plates and friction discs around said central portion with
said side surfaces projecting radially with respect to the axis of said central portion
and with each of said friction discs between two of said pressure plates, said
mounting means affording relative movement of said friction discs and pressure
plates axially along said central portion while preventing rotation of said friction
discs relative to said central portion and mounting said pressure plates on said
platform to prevent rotation of said pressure plates around said central portion
relative to said platform, means for biasing the side surfaces of said pressure plates
against the side surfaces of said friction discs, and cam means moveable between an
engaged position of said clutch means for allowing said means for biasing to press
the side surfaces of said pressure plates against the side surfaces of said friction
discs to cause friction therebetween to restrict relative rotation therebetween and fix
the position of said platform with respect to said central portion, and a disengaged
position of said clutch means separating said pressure plates in opposition to said
means for biasing 10 atford relative rotation between said friction discs and said
pressure plates to afford rotation of said platform with respect to said central

portion.
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4. An articulated support assembly according 1o claim 1 wherein said
second releasable retaining means between said distal end parts and said attachment
members that is moveable between said engaged position preventing revolving
movement of said central portion toward a lowered position relative to said
attachment members, and said disengaged position for affording revolving
movement of said central portion toward either a lowered position or a raised
position relative to said attachment members comprises a gear having an axis and
spaced radially outwardly projecting gear teeth attached to each of said attachment
members with the gears coaxial with said pivot axis, a pawl assembly having a first
end mounted on said support member mounting means for pivotal movement about
a pivot portion axis parallel with said pivot axis, and a second end having an arcuate
surface that is cylindrically concave about an axis parallel to said pivot axis and
faces the teeth on said gear, and a rocking portion having first and second sides, a -
cylindrically convex surface on said first side adapted to nest in the arcuate surface
of said pivot portion and a plurality of teeth projecting along said second side
adapted to engage between the teeth of said gear. said pivot and rocking portions
being oriented with the axis of said arcuate surface below a straight line between
said pivot axis and said pivot pdnion axis to cause said pivot portion to press said
concave surface against the convex surface of said rocking portion and said teeth on
said rocking portion into engagement with said teeth on said gear to prevent
revolving movement of said central portion toward a lowered position relative to
said attachment members, while causing upward movement of said support member
relative to said attachment members to pivot said pivot portion and move said
arcuate surface away from said gear to afford separation of said teeth on said
rocking portion from said gear and afford revolving movement of said central

portion toward a raised position relative to said attachment members.

5. An articulated support assembly according to claim 4 wherein said
rocking portion has a guide surface defining a through slot generally at the axis of
said cylindrically convex surface and a side surface defining a recess along the side

of said rocking portion opposite said straight line between said pivot axis and said
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pivot portion axis, said pivot portion includes a pin proj’ecting_ through said slot and
adapted to engage said guide surface to carry said rocking portion on said pivot
portion and provide a pivot axis for said rocking portion to pivot the teeth adjacent
said recess out of engagement with the teeth on said gear around teeth on said
rocking portion opposite said recess engaged with teeth on said gear when upward
movement of said support member relative to said attachment members is initiated,
and said support member mounting means has a pin adapted to be engaged by the
surface defining said recess when the teeth adjacent said recess pivot out of
engagement with said gear to restrict further pivoting of said teeth adjacent said
recess away from said gear and cause opposite pivot motion of said rocking portion
about said pins to cause the teeth opposite said recess to separate from said gear
during further upward movement of said support member relative to said
attachment members; and wherein said ratchets are moved to said disengaged
positions by pivoting said pivot portions relative to said end parts to move said .
arcuatc surfaces away from said gears and causing engagement of said pins with
said surfaces defining said slot and said recess to cause retraction of said teeth on

said rocking portions to positions spaced from said teeth on said gears.

6. An articulated support asscmbly according to claim 2 wherein said
switching means adapted for manual actuation and moveable between said normal
and adjustment positions comprises an clongate control bar having an axis and
opposite ends, means on at least one of said ends adapted for manual engagement,
means mounting said control bar on said platform with said control bar axis paratlel
to and spaced from said central portion axis for rotation about said control bar axis
between said normal position and said adjustment position, and means for biased

said control bar toward said normal position.

7. Anarticulated support assembly according to claim 1 further including a
mouse pad support plate having a planar upper surface adapted to support a mouse

pad, and means mounting said mouse pad support plate on said platform with said
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planar upper surface of said mouse pad support platc generally paraltel to the upper

surface of said platform.

8. An articulated support assembly according to claim 7 wherein said means
5 for mounting said mouse pad support plate includes means for adjusting the position
of said mouse pad support plate with respect to said platform between positions
with portions of said mouse pad support plate overlying portions of said platform
to afford positioning a portion of a keyboard therebetween, and positions with said
mouse support plate at one end of said platform.
10 _
9. An articulated support assembly according to claim 7 wherein said
mouse pad support plate has an elongate part having first and second ends along the
side of said mouse pad support plate normally opposite said attachment members;
said articulated support assembly further includes a second elongate pad support
15 portion supported on said elongate part of said mouse pad support plate and having
an upper surface; and an elongate pad comprising a layer of solid gel supported on
said upper surface, said pad having opposite top and bottom surfaces and a
sufficient thickness between said top and bottom surfaces to afford supporting a
users wrist on said top surface with a portion of the layer of solid gel beneath and
20 conforming to the supported wrist and affording significant motion of the top
surface of the pad with the supported wrist relative to the bottom surface in a

horizontal piane.

10. An articulated support assembly according to claim 7 wherein said

i
n

mouse bad support plate has a generally vertically disposed surface projecting
above the planar upper surface of said mouse pad support plate along one side of
said planar upper surface, and said articulated support assembly includes one
portion of a releasable fastener means attached to said vertically disposed surface
and adapted to be releasably engaged by a second portion of said releasable fastener

30 means on a mouse to releasably retain the mouse along said vertically disposed
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surface and on a mouse pad along said planar upper surface of said mouse pad

support plate.

11. An articulated support assembly according to claim 1 further including
slip clutch means between said distal end parts and said attachment members for
affording revolving movement of said platform on said central portion toward a
lowered position relative to said attachment members in response to application of a

downward force to said platform above a predetermined minimum.

12 An articulated support assembly according to claim 1 further including
one portion of a relcasable fastener means attached to said upper surface of said
platform and adapted to be releasably engaged by a second portion of said
releasable fastener means on a keyboard to releasably retain the keyboard along said

upper surface of said platform.

13. An articulated support assembly according to claim 1 further including a
slide assembly attached to each of said attachment members, each of said slide -
assemblies comprising an elongate traveling portion disposed at a right angle to said
pivot axis and fixed to one of said attachment members, and a second elongate rail
portion adapted to be attached to the bottom surface of the horizontal support
member with one end at the edge of the support member, parts of said traveling
portions being received in and slideable along the elongate rail portions to afford
movement of said platform between positions projecting beyond the edge of the

support member and positions along the bottom surface of the support member.

14. An articulated support assembly according to claim 1 wherein said
platform has an elongate part having first and second ends along the side of said
upper surface normally opposite said attachment members; said articulated support
assembly further includes an clongate pad support portion supported on said
elongate part and having an upper surface; and an elongate pad comprising a layer

of solid gel supported on said upper surface, said pad having opposite top and
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bottom surfaces and a sufficient thickness between said top and bottom surfaces to
afford supporting a users wrists on said top surface with a portion of the layer of
solid gel beneath and conforming to the supported wrists and to afford significant
motion of the top surface of the pad with the supported wrists relative to the
bottom surface and in a horizontal plane;

said pad support portion and said elongate part of said platform having
engaging parts adapted for engagement in a first relative orientation with said first
ends of said pad support portion and said elongate part of said platform adjacent,
said second ends of said pad support portion and said elongate part of said platform
adjacent, and with the top surface of said elongate pad supported at a first
predetermined level with respect to said platform, and adapted for engagement in a
second relative orientation with said first end of said pad support portion adjacent
the second end of said elongate part of the platform, with said second end of said
pad support portion adjacent the first end of said elongate part of the platform, and
with the top surface of said elongate pad supported at a second predetermined level

with respect to said platform.

15. An articulated support assembly according to claim 14 wherein in said
first relative orientation the top surface of the pad is about 1 inch above the upper
surface of the platform. and in said second relative orientation the top surface of the

pad is about 1.4 inches above the upper surface of the platform.
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