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(57) ABSTRACT

A support fixture is disclosed that may be removably
clamped to a bed rail (or any other support member) and
includes a lower support arm attached to the removable
clamp through a rotatable connector. An upper support arm
is attached to a distal termination of the lower support arm
via a pivot connector. The combination of the lower and
upper arms is referred to at times as an articulated arm
assembly. A device support member is coupled to the upper
support arm via a multi-stage gimbal system, perhaps in
combination with a quick-release connection (allowing for
the device support component to be used as a stand-alone
fixture). The device support member is particularly config-
ured to support a computing device, a communication
device, or the like.
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ARTICULATED SUPPORT ARRANGEMENT
FOR MOBILE ELECTRONIC DEVICES AND
THE LIKE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 18/090,984, filed Dec. 29, 2022 and herein
incorporated by reference.

TECHNICAL FIELD

[0002] The present invention relates to fixtures for sup-
porting devices when the user is in a supine position and,
more particularly, to an articulated support stand that may be
attached to a bed rail or the like.

BACKGROUND OF THE INVENTION

[0003] Computers are used in many different surround-
ings, such as homes, schools, medical institutions and other
types of businesses. There are times when computers and
other electronic devices such as phones, tablets, etc. are used
by an individual that is sitting in bed (or in a relatively
supine position in bed). In some cases, it is difficult to find
a comfortable position for performing computer-related
tasks while also balancing a computer, laptop, tablet, etc.
People with limited dexterity may find it difficult to use their
devices while trying to maintain balance. Simply stated,
there are ergonomic issues involved with people using their
electronic devices in bed.

SUMMARY OF THE INVENTION

[0004] The needs remaining in the prior art are addressed
by the present invention, which relates to fixtures for sup-
porting devices when the user is in a supine position and,
more particularly, to an articulated support stand that may be
attached to a bed rail or the like.

[0005] Inaccordance with the present invention, a support
fixture is provided that may be removably clamped to a bed
rail (or any other support rail) and includes a lower support
arm attached to the removable clamp through a rotatable
connector. An upper support arm is attached to a distal
termination of the lower support arm via a pivot connector.
The combination of the lower and upper arms is referred to
at times as an articulated arm assembly. A device support
member is coupled to the upper support arm via a multi-
stage gimbal system, perhaps in combination with a quick-
release connection (allowing for the device support compo-
nent to be used as a stand-alone fixture).

[0006] In various embodiments, the clamp may include
pairs of rotatable scissor arms that grasp the inner and outer
surfaces of a support rail. The clamp may further comprise
a locking knob that is utilized to maintain the pairs of
rotatable scissor arms in place once mounted onto the
support rail.

[0007] Some embodiments may include a lower arm that
is connected to the clamp through a fixture that allows for
the lower arm to be foldable, extendable and rotatable. That
is, the coupling between the clamp and the lower arm is
configured to allow the lower arm to rotate and swing from
a horizontal to vertical position (with respect to the support
rail). The horizontal motion is preferable fully encompass-
ing motion from -90 degrees to +90 degrees with respect to
the vertical position.
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[0008] A device holder component in various embodi-
ments includes a pair of side grippers for holding, for
example, an electronic device in place, particularly by
engaging with opposing side edges of the electronic device
(or any other object of the user’s choice). At least one of the
side grippers may be extendable so as to accommodate the
use of relatively wide devices. The device holder may also
include one or more fold-up dividers that are used to enable
the single device holder to fixedly support multiple elec-
tronic devices (e.g., a tablet and a phone). For added
flexibility, a quick release feature may be included in the
connection between the device holder to the upper arm,
allowing for the device holder to be dis-engaged from the
remaining elements of the fixture in certain situations. The
ability to completely remove the device holder from the
other elements of the fixture allows for the device holder to
become a device stand, for example, or used on a monitor
arm mount (for example) via an industry standard type of
bracket (e.g., a VESA plate).

[0009] An exemplary embodiment of the present inven-
tion may take the form of a support fixture for use with
electronic devices, where the support fixture includes, a
clamp, an articulated arm assembly, and a device support
component. The clamp includes a pair of possibly spring-
loaded scissor arms coupled together at a central pivot point,
the crossing of the pair of scissor arms creating a set of four
arm portions that pivot in a manner to grasp top and bottom
surfaces of a support member. The clamp further comprises
a locking mechanism including a locking knob and a drive
screw fixed to an interior of the locking knob and having a
locking nut disposed on the drive screw, where the locking
knob is disposed such that the drive screw is positioned in
the vertical direction below the pivot point, with the rotation
of the locking knob causing the locking nut to move verti-
cally along the drive screw toward the central pivot point,
fixing the pair of scissor arms in place upon being positioned
on the support member. The articulated arm assembly
includes an arm assembly bracket (disposed over the clamp
and including an opening disposed along the vertical axis of
the clamp), a lower arm that includes a pivot joint member
at a proximal termination for attaching the lower arm to the
arm assembly bracket (the pivot joint member enabling the
lower arm to rotate between vertical and horizontal posi-
tionings), and an upper arm coupled to a distal termination
of the lower arm through a multi-position joint coupling, the
upper arm further comprising a multi-stage gimbal system
disposed at the distal termination thereof. The device sup-
port component is coupled to the upper arm through the
multi-stage gimbal, enabling rotational and yaw movements
with respect to the upper arm, the device support component
having a main body deck and a pair of gripping arms
disposed along opposite terminations thereof, the pair of
gripping arms used for securing edges of an electronic
device to the support fixture.

[0010] Another embodiment of the present invention is
configured to comprise a clamp component including a pair
of scissor arms coupled together at a central pivot point, the
crossing of the pair of scissor arms creating a set of four arm
portions that pivot in a manner to grasp top and bottom
surfaces of the (typically horizontal) support member, and a
locking mechanism including a locking knob and a drive
screw fixed to an interior of the locking knob and having a
locking nut disposed on the drive screw, wherein the locking
knob is disposed such that the drive screw is positioned in
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the longitudinal direction below the pivot point with the
rotation of the locking knob causing the locking nut to move
longitudinally along the drive screw toward the central pivot
point.

[0011] Yet another embodiment of the present invention
may comprise an articulated arm assembly including a
clamp, an arm assembly bracket disposed over the clamp
and including an opening disposed along the vertical axis of
the clamp, a lower arm, including a pivot joint member at a
proximal termination for attaching the lower arm to the arm
assembly bracket (the pivot joint member enabling the lower
arm to rotate between vertical and horizontal positions, a
typically horizontal position bringing the lower arm in
proximity to the clamp as used in a stowed position), and an
upper arm coupled to a distal termination of the lower arm
through an upper arm pivot joint coupling.

[0012] A further embodiment of the present invention is
directed to device holder component for use in supporting at
least one communication device. In particular, the device
holder component includes a main body deck, a pair of side
grippers disposed along opposite terminations of the main
body deck and used for securing edges of the at least one
communication device to the device holder component, and
an angled support bracket attached to a lower surface of the
main body deck and positioned such that a computer key-
board may be disposed on the angled support bracket.
[0013] Other and further aspects and embodiments of the
present invention will become apparent during the course of
the following discussion and by reference to the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Referring now to the drawings, where like numer-
als represent like parts in several views:

[0015] FIG. 1 illustrates an exemplary support fixture
formed in accordance with the present invention, particu-
larly illustrating its attachment to a bedrail;

[0016] FIG. 2 shows the support fixture of FIG. 1 when
folded and rotated downward into a closed position along
the bedrail;

[0017] FIG. 3 shows the same support fixture as in FIG. 1,
in this case without illustrating an associated horizontal
support member (bedrail):

[0018] FIG. 4 shows the support fixture of FIG. 1 when
folded and rotated downward into a closed position, as seen
in FIG. 2;

[0019] FIG. 5 is a front isometric view of the clamp
portion of the inventive support fixture;

[0020] FIG. 6 is a rear isometric view of the clamp shown
in FIG. 5;
[0021] FIG. 7 is a cut-away view of the clamp portion,

taken along line 7-7 of FIG. 5;

[0022] FIG. 8 is an exploded view of the arrangement
shown in FIG. 7,

[0023] FIG.9 contains a front isometric view of an attach-
ment between the clamp and lower arm elements of the
inventive support fixture;

[0024] FIG. 10 is an exploded view of the arrangement of
FIG. 9,
[0025] FIG. 11 illustrates the use of a pivoting coupler to

rotate the lower arm element into a -45 degree position
(with respect to the vertical);
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[0026] FIG. 12 shows the same components as in FIG. 11,
but in this case the pivoting coupler is used to further rotate
the lower arm element into a -90 degree position;

[0027] FIG. 13 illustrates an arrangement similar to FIG.
11, but using the pivoting coupler to rotate the lower arm
element into a +45 degree position with respect to vertical;
[0028] FIG. 14 is related to FIG. 13, and illustrates the use
of the pivoting coupler to further rotate the lower arm
element forward into a +90 degree position;

[0029] FIG. 15 is a cut-away side view of an arm support
bracket utilized within the support fixture of the present
invention;

[0030] FIG. 16 is a side view of an upper arm element and
arm joint element as coupled together within the inventive
support fixture;

[0031] FIG. 17 is a cut-away side view of the upper arm
element, illustrating in particular an exemplary trigger
release mechanism;

[0032] FIG. 18 is an exploded isometric view of the arm
pivot element, including a bypass toggle element;

[0033] FIG. 19 is another exploded view of the arrange-
ment of FIG. 18, taken along a different axis;

[0034] FIG. 20 illustrates the relationship between the
upper and lower arm elements within a support fixture
formed in accordance with the present invention;

[0035] FIG. 21 depicts the action of the upper arm element
in the presence of an applied excessive force;

[0036] FIG. 22 is an isometric view of a multi-stage
gimbal for providing articulated connection between the
upper arm element and the device support component of the
support fixture of the present invention;

[0037] FIG. 23 is an enlarged view of the multi-stage
gimbal as shown in FIG. 22;

[0038] FIG. 24 is an exploded view of an arrangement for
including a quick release cylinder joint between the device
support component and the upper arm element (see FIG. 22);
[0039] FIG. 25 demonstrates the operation of the quick
release cylinder joint of FIG. 24, where FIG. 25(a) shows
the configuration in a “joined” (closed) configuration, FIG.
25(b) illustrates the beginning of the quick release action;
and FIG. 25(c) shows a further separation between the upper
arm element and the device support component;

[0040] FIG. 26 is an isometric view of an exemplary
device holder component which may be included as part of
the support fixture of the present invention, the view of FIG.
26 showing an included divider tab in a non-used (closed)
position;

[0041] FIG. 27 contains the same isometric view as FIG.
26, in this case where the divider tab is folded up to allow
for the support of multiple devices;

[0042] FIG. 28 is a view, related to the depiction of FIG.
27, showing the support of a pair of devices;

[0043] FIG. 29 is a view of the device holder component,
with a divider tab in a first position within a recess formed
in the device support component;

[0044] FIG. 30 is a similar view as FIG. 29, with the
divider tab moved into a different position within the recess;
[0045] FIG. 31 is a view from the underside of an exem-
plary device support component;

[0046] FIG. 32 is another underside view, similar to FIG.
31, in this case illustrating the movement of an extender
bracket to support a larger device;

[0047] FIG. 33 is a rear view of the configuration of FIG.
28;
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[0048] FIG. 34 is a rear view of another embodiment of a
device support component, in this case configured to include
a mounting fixture; and

[0049] FIG. 35 is an exploded view of the configuration of
FIG. 34.

DETAILED DESCRIPTION
[0050] FIG. 1 illustrates an exemplary support fixture 10

formed in accordance with the present invention, in this
view shown as attached to a bed rail BR. The details of the
clamping mechanism will be discussed in detail below.
Bedside support fixture 10 is shown as comprising a clamp
component 12, a lower arm 14 attached to clamp component
12, an upper arm 16 attached to a distal end of lower arm 14,
and a device support component 18. For purposes of illus-
tration, a laptop computer LC is shown as affixed to device
support component 18.

[0051] As will be discussed in detail below, it is an aspect
of the present invention that the connections between clamp
12, lower arm 14, upper arm 16, and are sufficiently articu-
lated to allow for support fixture 10 to be folded and
positioned out of the way when not in use (yet remain
attached to bed rail BR). FIG. 2 shows support fixture 10 as
folded and rotated downward (as indicated by the arrow in
FIG. 2) to create a fully compact arrangement when not in
use. In particular, device support component 18 is attached
to upper arm 16 through a multi-stage gimbal system 20 that
allows for the position of device holder 18 to with respect to
upper arm 16. An upper arm joint 22 allows for upper arm
16 to be held against lower arm 14. Lastly, a pivot joint 24
is used to attach lower arm 14 to clamp 12 in a manner that
allows for lower arm 14 to be moved from its (typically)
vertical position as shown in FIG. 1 to a typically horizontal
(“stowed”) position in FIG. 2.

[0052] It is clearly shown by comparing FIG. 1 to FIG. 2
that bedside support fixture 10 is able to quickly and easily
be folded and rotated in a compact position when not in use,
while not requiring clamp 12 to be removed from bed rail
BR. Most prior art types of “over-bed” stands utilize a
vertical standard that is attached to a wheeled base and needs
to be physically repositioned away from the bed rail. In
some situations (such as, for example, a college dorm room
or a hospital room) the independent nature of the stand
makes it an attractive device to be stolen. Inventive fixture
10 remains physically clamped to bed rail BR and may be
further configured in the manner discussed in detail below to
include a “tamper resistant” mechanism for attaching clamp
12 to bed rail BR.

[0053] FIG. 3 illustrates bedside support fixture 10 in its
fully extended position, as shown in FIG. 1, in the FIG. 3
view as a free-standing element that is not attached to a bed.
Similarly, FIG. 4 illustrates bedside support fixture 10 in its
compact “stowed” position. The position and composition of
couplers 20, 22, and 24 are clearly shown in FIGS. 3 and 4.
[0054] FIG. 5 is a front isometric view of an exemplary
embodiment of clamp 12, with a rear isometric view of
clamp 12 shown in FIG. 6. FIG. 7 is a cut-away view taken
along line 7-7 of FIG. 5, illustrating various internal ele-
ments of clamp 12. Referring to FIGS. 5-7, clamp 12 is
shown as comprising a pair of opposing scissor arms 30, 32.
For clarity purposes, scissor arm 30 is shaded in the views
of FIGS. 5 and 7 so as to clearly illustrate its position relative
to scissor arm 32. Scissor arms 30, 32 cross each other and
are connected together at a central pivot location 34 (shown
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in FIG. 7). Thus, the pair of arms are disposed such that arm
portions 30A, 32A are disposed on one side (e.g., left-hand
side) of a main body 36 of clamp 12, and arm portions 30B,
32B are disposed on the opposite side (e.g., right-hand side)
of main body 36.

[0055] An outer termination of each arm portion includes
a paired combination of clamp knob 38 and a clamp foot 40,
where the rotation of clamp knob 38 is used to control the
lateral separation between clamp foot 40 and its associated
scissor arm termination. These scissor arm terminations are
referred to as arm collars 42 at times. With reference to FIG.
1, the turning of clamp knobs 38 results in clamping a
portion of bed rail BR between arm collar 42 and clamp foot
40. Additional details regarding specific configurations and
embodiments of scissor arms 30, 32 and how they are used
to attach clamp 12 to a bed rail or other type of support
member may be found in co-owned U.S. Pat. No. 10,823,
329, issued on Nov. 3, 2020 and herein incorporated by
reference.

[0056] In accordance with the teachings of the present
invention, clamp 12 is formed to include a locking mecha-
nism 50 that is utilized to maintain the vertical spacing V
between arm portions 30A, 32A, as well as between arm
portions 32B and 30B. The spacing V corresponds to the
height of the support member, such as bed rail BR of FIG.
1. An adjustment mechanism as fully described in the *329
patent, including a spring S-4 as seen in FIG. 8 to bias the
scissor arms together, may be used in the first instance to
properly position arm portions 30A, 30B, 32A, and 32B.
Alternatively, they may be manually adjusted by the user to
ensure their placement with respect to the support member.
Once properly positioned, and then fixed in place using the
combination of clamp knob 38 and clamp foot 40, locking
mechanism 50 is employed to ensure that the attachment
does not come loose over time. This is particularly important
in the implementation of bedside support fixture 10, since it
needs to remain sturdy while supporting relatively expensive
computer devices.

[0057] FIG. 8 is an exploded view of the arrangement of
FIG. 7, and the workings of locking mechanism 50 may best
be understood by reference to both illustrations (as well as
the prior drawing figures). In particular, locking mechanism
comprises a knob 52 that is coupled to clamp body 36 in a
manner described below, where knob is positioned along a
center line CL of clamp body 36. An internal drive screw 54
(best shown in FIG. 8) is attached at a first termination to the
underside of knob 52, in particular to the center of the
underside. Once scissor arms 30, 32 have been positioned to
grip a bed rail (or any appropriate type of support rail), a
locking nut 56 (which is located below scissor arms syn-
chronizing trolley TR) is disposed over drive screw 54.
Locking nut 56 may instead comprise a threaded bracket or
nut located within a bracket 56B formed to resist its rotation
when screw 54 is rotated. Therefore, as knob 52 is rotated,
drive screw 54 moves locking nut or threaded bracket 56
upward to be in position against the bottom of synchroni-
zation trolley TR, thereby preventing scissor arms 30, 32
from releasing their grip on the bed rail.

[0058] Advantageously, locking mechanism 50 further
comprises a plurality of security locking ribs 58 disposed
inside knob 52, surrounding internal drive screw 54. FIG. 8
best illustrates security locking ribs 58. Additionally, locking
mechanism includes a slidable security bracket 60 that
engages with front surface 36S of clamp body 36. Slidable
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security bracket 60 is shown as including a pair of relief
notches S-1 and S-2 that engage with a pair of pins 62-1,
62-2 on clamp body 36, allowing for bracket 60 to have
freedom of movement in the longitudinal direction along the
extent of channel 34. Slidable security bracket 60 is main-
tained in an upward position by spring S-3 until the arm
clamp is attached. Slidable security bracket 60 terminates in
a locking pin 66 that engages with a proper locking rib 58
when locking mechanism is in its final down position (i.e.,
when nut 56 reaches synchronization trolley TR, thus cre-
ating an arrangement where scissor arms 30, 32 are firmly
held in position. As a result of this configuration, it is not
necessary to apply excessive torque to clamping knob 52 to
ensure that the clamp is securely held against the support
beam. Once clamp 12 has been secured in place, a bracket
68 (shown in FIGS. 9 and 10) is positioned over arm post 70,
thereby pressing tab T of slidable security bracket 60 down-
ward, engaging with locking ribs 58 to prevent clamp knob
52 from being loosened and securing the assembly when
anti-tamper security screw 71 has been tightened in place.

[0059] FIGS. 9 and 10 illustrate an exemplary attachment
configuration between clamp 12 and lower arm 14 as
provided by pivot joint 24. FIG. 9 is an isometric front view
of their combination, and FIG. 10 is taken from the same
perspective, but is an exploded view that illustrates the
various components forming pivot joint 24. In this particular
embodiment, an arm support bracket 68 is used to provide
the mechanical attachment between clamp 12 and pivot joint
24. Arm support bracket 68 is shaded in the view of FIGS.
9 and 10 to assist in identifying its location between com-
ponents. Arm support bracket 68 is positioned over the
center of body 36, and particularly located over an arm post
70 formed along the top edge of body 36. Bracket 68 presses
down on tab T when fully seated over arm post 70, thereby
moving locking pin 66 downward to engage with locking
ribs 58. In preferred embodiments, arm support bracket 68
is held in place by screw 71 that enables the connection to
be tamper resistant by virtue of its anti-tamper driver slot.

[0060] As mentioned above, an aspect of the present
invention is the ability to create a support, for example a
bedside support, that is articulated in a manner that permits
the components to be rotated with respect to each other and
folded into a compact form that may be stowed when not in
use. Indeed, an important feature of this articulated arrange-
ment is that the clamp portion of the support may stay
fixedly in place along a support member with the rest of the
components rotated and folded into positions adjacent to
clamp 12 (see FIGS. 2 and 4, for example). Pivot joint 24 is
one component of the inventive arrangement that facilitates
this articulation capability.

[0061] Referring to FIGS. 9 and 10, pivot joint 24 is
shown as including a friction plate 72 and associated friction
gasket 74, where in some cases friction plate 72 may be
incorporated into the piece-part of arm attachment bracket
68. A pair of rotation lock keys may be used to secure the
attachment of pivot joint 24 to clamp 12 so that it will not
loosen when rotated. A controlled pivoting coupler 76 is also
included in pivot joint 24 and is used to couple a distal end
of lower arm 14 to friction plate 72 via a screw 73.
Controlled pivoting coupler 76 is a crucial component in
allowing for lower arm 14 to rotate with respect to clamp 12.
In the depiction of FIGS. 9 and 10, lower arm 14 is
positioned to be longitudinally aligned with clamp 12;
indeed, positioned along the vertical axis of clamp 12. The
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articulation is provided by using controlled pivoting coupler
76 to move an attached lower arm 14, in particular to rotate
lower arm 14 downward (either to the right (positive rota-
tion) or left (negative rotation) with respect to this default
vertical positioning.

[0062] As discussed below in association with FIGS.
11-15, controlled pivoting coupler 76 is preferably formed to
include a plurality of detents 78 around its periphery that
enable the creation of specific angular positions of lower
arm 14 with respect to clamp 12, holding lower arm 14 in
that position until again moved by the user (either to raise up
to typically vertical for use, or rotate downward to typically
horizontal for storage). FIG. 11 illustrates using controlled
pivoting coupler 76 to rotate lower arm 14 into a position of
-45 degrees with respect to vertical, with FIG. 12 illustrat-
ing the further use of controlled pivoting coupler 76 to rotate
lower arm 14 downward into a =90 degree (i.e., horizontal)
position. FIGS. 13 and 14 illustrate a similar capability
provided by controlled pivoting coupler 76 to allow for
forward rotation of lower arm 14 with respect to the vertical
axis of clamp 12.

[0063] FIG. 15 is a cut away side view of arm support
bracket 68, pivot joint 24 and lower arm 14, where the
utilization of detents 78 around the periphery of controller
pivoting coupler 76 is clearly shown. In particular, a series
of detents 78 are used to form a set of depressions around
coupler 76. A stopper 79, in the form of a hemisphere is
positioned as shown to engage with detents 78 as coupler 76
rotates, so as to hold coupler 76 at a desired position until a
force is applied that overcomes this binding and then
“clicks” the next detent 78 into position over stopper 79. In
some embodiments, lower arm 14 may be formed as a
telescoping arm, which is also depicted in the view of FIG.
15. Here, lower arm 14 comprises an outer, fixed member
14-1 that is attached to pivot coupler 24. An interior arm
member 14-2 is capable of moving inward/outward along
the main axis of lower arm 14 so as to extend the height of
lower arm 14 as needed. A conventional locking configura-
tion [ well-known in the art may be used to releasably fix
the position of interior arm member 14-2 with respect to
exterior arm member 14-1.

[0064] Continuing with reference to FIG. 15, a cut-away
side view of upper arm joint 22 is shown as coupled to the
opposing, distal end of lower arm 14, which is used in the
manner described below to control the orientation of upper
arm 16 with respect to lower arm 14. FIG. 16 is a side view
of upper arm 16 and arm joint 22 as coupling together lower
arm 14 and upper arm 16. In accordance with the principles
of the present invention, when fixture 10 is deployed and in
use, lower arm 14 remains in a fixed position attached to
clamp 12. However, the formation of a fully articulated
support fixture 10 requires that upper arm 16 be angularly
adjustable with respect to lower arm 14, so as to accommo-
date different positions (as well as physical sizes) of the
various users. That is, upper arm 16 needs to be able to move
through a range of motions, preferably in a manner that
provides for a continuous adjustment (as opposed to the
series of fixed adjustments between lower arm 14 and clamp
12).

[0065] In accordance with the principles of the present
invention, a trigger release mechanism 82 is included within
upper arm 16 and coupled to upper arm joint 22 in a manner
described below to provide this type of adjustment. It is
contemplated that various types of trigger releases may be
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employed, where in one embodiment a compressed gas
cylinder hydraulic type of mechanism may be used. Alter-
natively, the trigger release mechanism may comprise a
spring-loaded arrangement including a binding rod and
apertures plate to provide the control.

[0066] FIG. 17 is a cut-away side view of upper arm 16
showing the use of this type of mechanism. In particular, the
spring-loaded arrangement includes a binding rod 84 that is
coupled to upper arm pivot 22 at a distal termination 84D.
Inasmuch as upper arm 16 needs to rotate freely with respect
to lower arm 14 via pivot 22, distal termination 84D is
shown as including an aperture 86 that fits over a pin 88
within pivot 22. An apertured binding plate 89 is shown as
positioned over binding rod 84, where the movement of
apertured binding plate is controlled by trigger 82. A com-
pression spring 90 is shown as surrounding a longitudinal
extent of binding rod 84, and is attached to trigger 82. Upon
pressing trigger 82 (with a continuing application of force),
compression spring 90 is released, allowing binding rod 84
to move back and forth within upper arm 16 and thereby
allow upper arm 16 to freely rotate with respect to lower arm
14. Once the desired orientation between the arms is found,
trigger 82 is released, which blocks binding rod 84 from
passing through apertured binding plate 89, returning com-
pression spring 90 to its compressed state, thereby holding
upper arm 16 motionless until trigger 82 is activated again.
[0067] Another feature of the configuration of the present
invention is the ability of upper arm pivot 22 to override the
operation of trigger 82 and move upper arm 16 back into a
stable, horizontal position upon the presence of excessive
downward force being applied to upper arm 16. For
example, if an individual is not familiar with the use of
trigger 82 to provide movement for upper arm 16 and is
attempting to force the arm to move downward, or if an
individual falls against upper arm 16 when in a raised
position, it is advantageous to be able to overcome the
excessive force and prevent damage to the fixture and/or any
supported electronic devices, as well as prevent harm to an
individual.

[0068] FIG. 18 is an exploded isometric view of arm pivot
22 including a bypass toggle mechanism 92. FIG. 19 shows
another exploded isometric view, taken along an opposing
axis. FIGS. 20 and 21 contain cut-away side views of the
illustration of FIG. 19, with FIG. 20 showing the positioning
of bypass toggle mechanism 92 in a standard operation
situation and FIG. 21 showing the shift of internal compo-
nents within bypass toggle mechanism 92 to overcome the
application of excessive force to upper arm 16.

[0069] Referring in particular to FIGS. 18 and 19, toggle
mechanism 92 is shown as including a rotating toggle plate
94, with binding rod pivot pin 88 and an upper arm pivot pin
96 attached to a front surface 94F of plate 94 as shown.
Toggle spring 98 is shown as disposed beyond an opposing
back side 94B of rotating toggle plate 94. A first end 98-1 of
toggle spring 98 is secured to a toggle spring anchor post
100. An opposing second end 98-2 of toggle spring 98 is
shown as passing through a housing member 102 and
secured to a toggle spring attachment post 104. A channel
106 is formed in housing member 102 and allows for the
rotation of toggle plate 94 when necessary.

[0070] FIG. 20 illustrates the relationship between upper
arm 16 and lower arm 14 in a normal situation where no
excessive force is being applied to upper arm 16. An
enlarged view of toggle mechanism 92 is shown in the inset
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of FIG. 20, illustrating the relative positions of anchor post
100 and attachment post 104, as coupled together via toggle
spring 98. In particular, attachment post 104 is shown as
positioned against a first seat location 108 of channel 106.
The contoured shape of channel 106 clearly shows that in a
conventional working configuration, toggle plate 94 will
remain motionless and attachment post 104 will remain
secured against first seat location 108.

[0071] The application of excessive downward pressure
on upper arm 16 (without activating trigger 82) is depicted
in FIG. 21. When the applied pressure becomes excessive,
toggle plate 94 rotates into a release position, which in turn
rotates attachment post 104 into an opposing second seat
location 110 along channel 106. This rotation of toggle plate
94 changes the relative positioning between arm pivot pin 96
and binding rod pivot pin 88. The bias applied by spring 98
ensures that toggle plate 94 may only be situated in its
“normal” orientation with attachment post 104 aligned with
first seat location 108 or “bypass” orientation with attach-
ment post 104 aligned with second seat location 110.
[0072] FIG. 22 is an isometric view of multi-stage gimbal
system 20 as providing an articulated attachment between a
distal end 16D of upper arm 16 and device support compo-
nent 18. FIG. 23 is an enlarged view of gimbal system 20,
and FIG. 24 is an exploded version of the isometric view of
FIG. 22. Gimbal system 20 is shown as comprising a yaw
friction barrel joint 112, allowing for rotation between upper
arm 16 and device support component 18 about the y-axis
direction, as shown. A cylindrical friction joint 114 is shown
as coupled to friction barrel joint 112 through a coupler 116
(coupler 116 shown in the exploded view of FIG. 24). As
shown, cylindrical friction joint 114 is oriented to provide
rotation about the horizontal x-axis direction, as also shown
in FIGS. 22 and 23. An additional stage in multi-stage
gimbal system 20 includes a pivot joint 118, allowing for an
angular change in position between upper arm 16 and device
holder component 18, further supplementing the articulating
attachment between the elements forming fixture 10.
[0073] Inapreferred embodiment of the present invention,
multi-stage gimbal system 20 further comprises a “quick
release” cylinder joint 120, which allows for device holder
component 18 to be removed from fixture 10 and used as an
independent, standalone configuration for supporting one or
more electronic devices. As shown in FIG. 24, quick release
cylinder joint 120 may be coupled to friction barrel joint 112
through a rotatable attachment pin 122 (attachment pin 122
clearly illustrated in FIGS. 23 and 24).

[0074] In the exploded view of FIG. 24, friction barrel
joint 112 is shown as comprising an upper barrel 124 and a
lower barrel 126 separated by a center O-ring 128. A keyed
end plate 130 is positioned below lower barrel 126, and
locked into position via a keyed recess R in lower barrel 126.
Lower barrel 126 also includes a keyed shaft 126-K that
extends upward through a non-keyed center aperture in
upper barrel 124 and locks into a keyed upper end plate
130-1. By keying together lower barrel 126 with lower end
plate 130 and upper end plate 130-1, screw 130-S is pre-
vented from either being loosened or tightened when barrels
124 and 126 need to be rotated relative to each other, since
all tightened components move as a unit when upper barrel
124 is rotated around shaft 126-K to achieve its yaw
movements.

[0075] A slip washer 130-2 may be included and used to
reduce friction between upper barrel 124 and upper end plate
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130-1, allowing upper barrel 124 to rotate, even when screw
130-S is tightened again O-ring 128. It is to be noted that pin
132 locks rotatable attachment pin 116 to lower barrel 126,
while a similar pin 132-1 locks rotatable attachment pin 122
to upper barrel 124.

[0076] Cylindrical friction joint 114 is shown as compris-
ing friction cylinder halves 114-1 and 114-2. Quick release
cylinder joint 120 is shown as comprising a two-piece shell
cylinder 134 (illustrated in FIG. 25), a quick release wire
136, and a quick release lever 138. A first piece 134.1 of
two-piece shell cylinder 134 is shown as attached to device
holder component 18, where the remaining second piece
134.2 is attached to multi-stage gimbal system 20. Second
piece 134.2 is shown as supported in place against first piece
134.1 by quick release wire 136, where upon movement of
lever 138, wire 136 drops down and allows for second piece
134.2 of shell cylinder 134 to come away from device holder
component 18. FIG. 25 demonstrates the operation of quick
release cylinder joint, where FIG. 25(a) shows the configu-
ration in a closed (“joined”) relationship, with second piece
134.2 held against first piece 134.1 of shell cylinder 134.
Lever 138 is in its upward, closed position, which situates
wire 136 underneath second piece 134.2 to hold the con-
nector together. FIG. 25(5) illustrates the beginning of the
quick release, with the movement of lever 138 downward.
The movement of lever 138 in turn allows for wire 136 to
come away from second piece 134.2 of shell cylinder 134.
FIG. 25(c) shows a further separation between first piece
134.1 and second piece 134.2, with lever 138 continuing to
move downward.

[0077] FIGS. 26 and 27 are isometric views of device
holder component 18, particularly illustrating inventive fea-
tures that are used to ensure that one or more electronic
devices may be supported in a secure manner on fixture 10.
Device holder component 18 is shown as comprising a deck
surface 140, which may be of a rubberized material and/or
include a textured surface that enables device(s) to stay in
place. Also included in component 18 is a pair of gripper
arms 142, 144 that are used to secure device(s) in place
against deck surface 140. In contrast to prior art configura-
tions, gripper arms 142, 144 are located to engage with side
surfaces of an electronic device. In this case of supporting an
object, for example a laptop computer, gripper arms 142,
144 will be positioned against opposite side terminations of
the laptop display. Again, when used with a laptop computer
(for example), an angled support bracket 146 may be used
to support the keyboard portion of the laptop. In the illus-
trations shown in FIGS. 26 and 27, gripper arm 142 is
defined as a fixed gripper arm which remains motionless in
position with deck 140. Fixed gripper arm 142 is preferably
positioned at a near-end termination of deck 140, which is in
the vicinity of quick release mechanism 120, as shown. In
order to aid in the understanding of the inventive features of
deck holder component 18, fixed gripper arm 142 is shaded
to be darker than opposing gripper arm 144.

[0078] As mentioned above, an inventive feature of device
holder component 18 is the inclusion of a movable, fold-up
divider tab 148 within a recessed cavity formed in deck
surface 140. Divider tab 148 is used in the manner discussed
below as a type of internal “gripper”, allowing for adjacent
electronic devices to be positioned on deck surface 140.
FIG. 26 shows the configuration when divider tab 148 is not
in use and folded down so as to be positioned within recess
150 below the profile of deck surface 140. FIG. 27 shows the
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configuration when divider tab 148 is folded up so as to be
parallel with gripper arms 142, 144. In this position, a first
electronic device may be placed between gripper arm 142
and divider 148, and a second electronic device between
divider 148 and gripper arm 144. FIG. 28 illustrates an
exemplary use of device holder component 18 to securely
support two separate devices D1 and D2 by using divider tab
148 between gripper arms 142 and 144. In this particular
embodiment, divider tab 148 comprises a pair of separate tab
elements 148.1 and 148.2.

[0079] Another inventive feature of the arrangement of
device holder component 18 is the capability of adjusting the
position of divider tab 148 along the extent of deck surface
140, particularly adjusted by moving back and forth along
the length L of recess 150. This feature is particularly shown
in FIGS. 29 and 30, which illustrate the capability of moving
divider tab along a movement slot 152 within recess 150. In
this orientation, fixed gripper arm 142 is shown in the
left-hand portions of FIGS. 29 and 30, with angled bracket
146 extending upward from deck 140. FIG. 29 shows
fold-up divider tab 148 in position at the edge of recess 150
that is closest to fixed gripper arm 142. In order to adjust the
position of fold-up divider tab 148, it is moved along the
length L of recess 150, particularly by moving along rail
slot. FIG. 30 shows fold-up divider tab in a different
position, in this case along the opposing side edge of recess
150 so as to be closer to gripper arm 144 than in the
configuration shown in FIG. 29. Said another way, the use
of a moveable fold-up tab 148 results in the ability to adjust
the spacing between S1 in FIGS. 29 and S2 in FIG. 30.
[0080] It is to be recalled that gripper arm 142 has been
defined as a “fixed” element, which remains motionless with
respect to device support component 18. Advantageously,
opposing gripper arm 144 may be mounted on an extender
bracket that slides within deck 140. FIG. 31 is a view of the
underside of an exemplary device support component 18,
showing a portion of fixed gripper arm 142 as well as a
movable gripper arm 144. An extender bracket 154 is shown
as included along the underside of deck 140, sliding along
a channel 156 formed along the longitudinal sides of deck
140. Movable gripper arm 144 is shown as connected to the
end termination of extender bracket 154. The arrangement of
FIG. 31 shows bracket 154 in the closed position, with
gripper arm 144 located against the side of deck 140. FIG.
32 illustrates the movement of extender bracket 154, allow-
ing for movable gripper arm 144 to be moved away from
deck 140. Advantageously, the ability to move gripper arm
144 allows for device holder component 18 to be reconfig-
ured as necessary to support devices of different sizes.
[0081] FIG. 33 is a rear view of the configuration of FIG.
28, which best illustrates the adjustment in position of
gripper arm 144 to support both devices D1 and D2. In
particular, movable gripper arm 144 is shown as extended a
distance X beyond the termination of body 140. Also shown
in this view is a swing-out back leg 158 that may be used to
provide further support for the set of electronic devices
positioned on device support component 18 when used
independently of the remaining components of the arm
assembly. In a preferred embodiment, swing-out back leg
158 is hinged along a back surface 140B of deck 140, and
can be re-positioned to become flush with back surface 140B
by moving into a recess 160 formed within body 140.
[0082] FIG. 34 is also a review of device support compo-
nent 18, in this case further configured to include a mounting
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fixture 162 that is typically used with various well-known
configurations of mounting arms (i.e., desk-mounted moni-
tor arm arrangements, mounting arms extending from walls,
and the like). A clipping member 164 is formed as part of
mounting fixture 162 and in this arrangement includes a pair
of flanges 166-1, 166-2 for engaging with slots 172-1 and
172-2 formed in proper locations along a side wall of body
140. Further stability in the attachment of mounting fixture
162 with backside 140B of body 140 may be provided by a
lower clipping member 168. As shown, lower clipping
member 168 includes a flange 170 and associated tab 170-T
for engaging with body 140. FIG. 35 is a somewhat
exploded view of the arrangement of FIG. 34. Evident in this
view is the position of swing-out back leg 158 in its
recessed, flush position along body backside 140B. Clipping
members 164 and 168 are clearly shown in this view, as are
apair of slots 172-1, 172-2 formed on body 140 for engaging
with flanges 166-1, 166-2 of fixture 162.

[0083] It will be appreciated by those skilled in the art that
changes may be made to the above-described embodiments
without departing from the broad inventive concepts as
defined by the following claims. It is understood, therefore,
that this invention is not limited to the particular disclosed
embodiments, but it is intended to cover modifications
within the spirit and scope of the disclosure. Moreover,
aspects and features of various embodiments may be com-
bined in a particular device; and fewer than all aspects and
features of a particular embodiment disclosed herein may be
sufficient for a functional embodiment.

What is claimed is:

1. An articulated arm assembly comprising

a clamp;

an arm assembly bracket disposed over the clamp and
including an opening disposed along the longitudinal
axis of the clamp;

a lower arm, including a pivot joint member at a proximal
termination for attaching the lower arm to the arm
assembly bracket, the pivot joint member enabling the
lower arm to rotate between vertical and horizontal
positions, a horizontal position bringing the lower arm
in proximity to the clamp as used in a stowed position;
and

an upper arm coupled to a distal termination of the lower
arm through an upper arm pivot joint coupling.

2. The articulated arm assembly as defined in claim 1
wherein the lower arm of the articulated arm assembly
comprises a telescoping arm arrangement of a pair of
separate arm elements.

3. The articulated arm assembly as defined in claim 1
wherein the pivot joint member of the articulated arm
assembly is formed to including a plurality of fixed detents
around the periphery thereof to define a set of positions
between the vertical and horizontal.
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4. The articulated arm assembly as defined in claim 1
wherein the upper arm of the arm assembly includes a
trigger mechanism for controlling the relative position of the
upper arm with respect to the lower arm.

5. The articulated arm assembly as defined in claim 4
wherein the trigger mechanism comprises a spring-loaded
configuration including an apertured binding plate and a
spring-loaded binding rod positioned and sized to pass
through the apertured binding plate upon release of the
spring.

6. The articulated arm assembly as defined in claim 5
wherein the pivot arm further comprises a toggle plate
disposed within the upper arm pivot joint coupling for
preventing uncontrolled movement of in the presence of
excessive force against the upper arm, the toggle plate
configured to rotate into an unlocked position in the pres-
ence of excessive force, the rotation permitting movement of
the binding rod in the absence of activation of the trigger
mechanism.

7. The articulated arm assembly as defined in claim 4
wherein the trigger mechanism comprises a gas cylinder
configuration.

8. The articulated arm assembly as defined in claim 1
wherein the upper arm further comprises a multi-stage
gimbal system disposed at the distal termination thereof for
attached to an external component.

9. The articulated arm assembly as defined in claim 8
wherein the multi-stage gimbal system is configured to
provide all combinations of a y-direction movement, an
x-direction movement, and a rotational movement of the
attached external component with respect to the upper arm.

10. The articulated arm assembly as defined in claim 8
wherein the multi-stage gimbal system further comprises a
quick release mechanism for providing detachment of the
external component from the articulated arm assembly.

11. The articulated arm assembly as defined in claim 10
wherein the quick release mechanism comprises

a friction barrel joint including a first barrel element
coupled to the multi-stage gimbal system and a second
barrel element coupled to the external component;

a holding element for maintaining contact between the
first and second barrel elements in the absence of any
applied force; and

a release lever coupled to the holding element, for rotating
the holding element away from the friction barrel joint
and permitting the first barrel element to be separated
from the second barrel element.

12. The articulated arm assembly as defined in claim 11
wherein the holding element comprises a U-shaped wire
positioned against the second barrel element, the movement
of the U-shaped wire with respect to the second barrel
element controlled by the release lever.
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