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ABSTRACT 

Embodiments of a stand are provided with continuous 
adjustability within a range of travel. In one embodiment, a 
stand includes a movement mechanism adapted to allow a 
tray to move along a range of travel relative to a stand base. 
The movement mechanism is in some embodiments further 
adapted to position the tray at an infinite number of locations 
along the range of travel. 
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STAND SYSTEMAND METHOD 

RELATED APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Application Ser. No. 60/797.562, filed May 4, 2006, and 
titled Notebook Stand System and Method, the contents of 
which are hereby incorporated by reference. 

FIELD 

0002 The following disclosure describes embodiments 
of the invention that generally relate to stands, and more 
particularly relate to adjustable stands. 

BACKGROUND 

0003 Recently, notebook computers have gained in 
popularity due to their decreasing size and weight. A com 
puter user often finds the portability of a notebook useful, for 
example, when traveling, or working from both home and 
the office. Unfortunately, the design features of notebooks 
that allow them to be portable also make them ergonomi 
cally awkward to use, especially for long periods of time. 
Traditional stands have been provided to allow for some 
notebook position adjustability, but these stands typically 
only allow a user to set the position of the notebook in a 
relatively few pre-set positions and are generally difficult to 
adjust. 
0004 Projectors, such as video projectors, are commonly 
used in conjunction with notebooks and other types of 
computers, but are also popular in many additional appli 
cations. While video projectors are useful for presenting 
information and entertainment, their orientation and location 
often need adjustment to account for a variety of factors, 
e.g., height, distance, and angle with respect to a projection 
Surface. Unfortunately, typical video projectors and/or 
makeshift stands used to Support video projectors can be 
difficult to adjust and may provide only a limited number of 
positions. In addition, video projectors can have a large 
footprint which can occupy more of a Support Surface than 
is desirable. 

SUMMARY 

0005 One embodiment of the invention includes a stand 
for Supporting an object, e.g., a notebook or a projector. The 
stand provides continuous adjustability along a range of 
travel. Such a stand can include a base, a Support member 
coupled to the base, a tray coupled to the Support member 
with a generally planar tray Surface for Supporting an object, 
and a movement mechanism adapted to allow the tray to 
move along a range of travel relative to the base, and further 
adapted to position the tray at an infinite number of locations 
along the range of travel. In one embodiment, the movement 
mechanism can include a pivot mechanism. In an alternative 
embodiment, the movement mechanism can include a lift 
mechanism. 

0006. A method of positioning a stand can include pro 
viding a stand including a tray having a generally planar tray 
Surface coupled to a base with a movement mechanism, 
moving the tray at least partially through a range of travel 
relative to the base, and positioning the tray at one of an 
infinite number of locations along the range of travel. 
Another embodiment can further include locking the stand 
to retain the tray at one of the infinite number of locations. 
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An alternate embodiment can include placing an object, 
Such as a notebook or a projector, on the tray and moving the 
tray using a force less than the weight of the object. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 FIG. 1(a) shows a schematic representation of a 
stand Supporting a notebook in accordance with an embodi 
ment of the invention. 

0008 FIG. 1(b) shows a front perspective view of a stand 
Supporting a projector in accordance with an embodiment of 
the invention. 

0009 FIG. 2(a) shows a side elevation view of a stand 
including a bar linkage in accordance with an embodiment 
of the invention. 

0010 FIG. 2(b) shows a top plan view of the stand of 
FIG. 2(a). 
0011 FIG. 2(c) shows a front elevation view of the stand 
of FIG. 2(a). 
0012 FIG. 2(d) shows a front perspective view of the 
stand of FIG. 2(a). 
0013 FIG.3(a) shows a front perspective view of a stand 
including a locking mechanism with a slider bar in accor 
dance with an embodiment of the invention. 

0014 FIG.3(b) shows a side perspective view of a stand 
including a locking mechanism with a slider bar in a first 
position in accordance with an embodiment of the invention. 
0015 FIG. 3(c) shows a side perspective view of a stand 
including a locking mechanism with a slider bar in a second 
position in accordance with an embodiment of the invention. 
0016 FIG. 3(d) shows a side elevation partial cross 
sectional view of a stand in a first position in accordance 
with an embodiment of the invention. 

0017 FIG. 3(e) shows a side elevation partial cross 
sectional view of a stand in a second position in accordance 
with an embodiment of the invention. 

0018 FIG. 4(a) shows a rear perspective view of a stand 
including a locking mechanism with a rotating bracket in 
accordance with an embodiment of the invention. 

0019 FIG. 4(b) shows a front perspective view of a stand 
including a locking mechanism with a rotating bracket in a 
first position in accordance with an embodiment of the 
invention. 

0020 FIG. 4(c) shows a front perspective view of a stand 
including a locking mechanism with a rotating bracket in a 
second position in accordance with an embodiment of the 
invention. 

0021 FIG. 5(a) shows a front perspective view of an 
object and Stand including a locking mechanism with a 
plunger assembly in accordance with an embodiment of the 
invention. 

0022 FIG. 5(b) shows a front perspective view of a stand 
including a locking mechanism with a plunger assembly in 
accordance with an embodiment of the invention. 

0023 FIG. 5(c) shows a front perspective view of a stand 
including a locking mechanism with a plunger assembly in 
accordance with an embodiment of the invention. 
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0024 FIG. 6(a) shows a front perspective view of a 
locking mechanism for the stand shown in FIGS. 5(a)-(c). 
0.025 FIG. 6(b) shows a front cross-sectional view of a 
locking mechanism for the stand shown in FIGS. 5(a)-(c). 
0026 FIG. 7 shows a bottom plan view of a stand base in 
accordance with an embodiment of the invention. 

0027 FIG. 8 shows a perspective view of a tray in 
accordance with an embodiment of the invention. 

0028 FIG. 9 shows a bottom plan view of a tray in 
accordance with an embodiment of the invention. 

0029 FIG. 10(a) shows a side elevation view of a stand 
including a folding tray in a first position in accordance with 
an embodiment of the invention. 

0030 FIG. 10(b) shows a side elevation view of a stand 
including a folding tray in a second position in accordance 
with an embodiment of the invention. 

0031 FIG. 11(a) shows a top plan view of a stand 
including a sliding tray in a first position in accordance with 
an embodiment of the invention. 

0032 FIG. 11(b) shows a top plan view of a stand 
including a sliding tray in a second position in accordance 
with an embodiment of the invention. 

0033 FIG. 11(c) shows a top plan view of a stand 
including a sliding tray in a first position in accordance with 
an embodiment of the invention. 

0034 FIG. 11(d) shows a top plan view of a stand 
including a sliding tray in a second position in accordance 
with an embodiment of the invention. 

0035 FIG. 12(a) shows a side elevation view of a stand 
including a folding tray and link in a first position in 
accordance with an embodiment of the invention. 

0.036 FIG. 12(b) shows a side elevation view of a stand 
including a folding tray and link in a second position in 
accordance with an embodiment of the invention. 

0037 FIG. 13(a) shows a side perspective view of a stand 
including an arm in accordance with an embodiment of the 
invention. 

0038 FIG. 13(b) shows a side perspective view of a stand 
including an arm in accordance with an embodiment of the 
invention. 

0.039 FIG. 13(c) shows a side perspective view of a stand 
including an arm in accordance with an embodiment of the 
invention. 

0040 FIG. 13(d) shows a perspective view of a stand 
including an inductive charger in accordance with an 
embodiment of the invention. 

0041 FIG. 14(a) shows a schematic representation of a 
stand including a deformable base in a first position in 
accordance with an embodiment of the invention. 

0.042 FIG. 14(b) shows a schematic representation of a 
stand including a deformable base in a second position in 
accordance with an embodiment of the invention. 

0043 FIG. 15(a) shows a front perspective view of a 
stand in accordance with an embodiment of the invention. 
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0044 FIG. 15(b) shows a rear perspective view of a stand 
in accordance with an embodiment of the invention. 

004.5 FIG. 15(c) shows a side elevation view of a stand 
and external keyboard in a first position in accordance with 
an embodiment of the invention. 

0046 FIG. 15(d) shows a side elevation view of a stand 
and external keyboard in a second position in accordance 
with an embodiment of the invention. 

0047 FIG.16(a) shows a side perspective view of a stand 
including a movement mechanism comprising a lift engine 
in accordance with an embodiment of the invention. 

0048 FIG.16(b) shows a side perspective view of a stand 
including a movement mechanism comprising a lift engine 
in accordance with an embodiment of the invention. 

0049 FIG.16(c) shows a side perspective view of a stand 
including a movement mechanism comprising a lift engine 
in accordance with an embodiment of the invention. 

0050 FIG. 17(a) shows a front elevation view of a stand 
including a height adjustable wall mount in a first position 
in accordance with an embodiment of the invention. 

0051 FIG. 17(b) shows a front elevation view of a stand 
including a height adjustable wall mount in a second posi 
tion in accordance with an embodiment of the invention. 

0052 FIG. 18 shows a perspective view of a stand in 
accordance with an embodiment of the invention. 

0053 FIG. 19 shows a perspective view of a lift mecha 
nism useful as a movement mechanism in accordance with 
an embodiment of the present invention. 
0054 FIG. 200a) shows a side elevation partial cross 
sectional view of the lift mechanism of FIG. 19. 

0.055 FIG. 20(b) shows a front elevation partial cross 
sectional view of the lift mechanism of FIG. 19. 

0056 FIG. 200c) shows a bottom plan partial cross 
sectional view of the lift mechanism of FIG. 19. 

0057 FIG. 200d) shows a top plan partial cross-sectional 
view of the lift mechanism of FIG. 19. 

0058 FIG. 21(a) shows a side elevation partial cross 
sectional view of a bullet mechanism in accordance with an 
embodiment of the present invention. 
0059 FIG. 21(b) shows a side elevation partial cross 
sectional view of a bullet mechanism in accordance with an 
embodiment of the present invention. 
0060 FIG. 21(c) shows a side elevation view of a bullet 
mechanism in accordance with an embodiment of the 
present invention. 
0061 FIG. 22 shows a front perspective view of a lift 
mechanism including cross Supports in accordance with an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0062) The following detailed description should be read 
with reference to the drawings, in which like elements in 
different drawings are numbered identically. The drawings, 
which are not necessarily to scale, depict selected embodi 
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ments and are not intended to limit the scope of the inven 
tion. Examples of constructions, materials, dimensions, and 
manufacturing processes are provided for selected elements. 
All other elements employ that which is known to those of 
skill in the field of the invention. Those skilled in the art will 
recognize that many of the examples provided have Suitable 
alternatives that can be utilized. 

0063. The following disclosure discusses stand systems 
and methods for Supporting an object, such as a notebook or 
a projector, with a generally planar object Surface. Gener 
ally, “notebook” refers to a portable personal computer, 
sometimes referred to as a “laptop.” Notebooks in various 
embodiments can include a processor, a memory system, an 
input device Such as a keyboard or mouse, an output device 
Such as a screen or display, various compartments for 
receiving removable media, and a port system, among other 
elements. Generally, “projector” refers to a video projector, 
including but not limited to projectors using cathode ray 
tube, LCD, DLP and LCOS technology. A video projector in 
various embodiments can include an illumination system, a 
lens system, an input port, and processing electronics, all 
configured to receive an electronic signal and project a 
corresponding image upon a display Surface. Various 
embodiments of the stands discussed herein can Support 
objects, including projectors and notebooks, and have sev 
eral advantages over prior stands. Such as allowing an object 
to be positioned at any suitable location within a range of 
travel rather than set into a predefined position. In addition, 
the various embodiments of the stands discussed herein are 
easily maneuverable, such as providing for easy adjustment 
of the objects position with one hand. For example, stands 
in accordance with embodiments of the invention are move 
able using less than a predefined percentage of the object 
weight. In some embodiments, the stand and object can be 
maneuvered using a force equal to 10% or less of the weight 
of the object itself. All of these properties are provided in a 
stand that is low cost to produce and highly reliable. 

0064 FIG. 1(a) shows a schematic representation of a 
stand 10 in accordance with an embodiment of the invention. 
The stand 10 includes a tray 12 functionally coupled to a 
Support member 14, which in turn is functionally coupled to 
a base 16. The base can include any mechanism useful for 
Supporting or connecting the Support member to a Support 
Surface. Such as a horizontal (e.g., desktop) or vertical (e.g., 
wall) support Surface. The tray 12 can include a generally 
planar tray Surface 13, and can Support an object 18, Such as, 
for example, a notebook as shown in FIG. 1(a) or a projector 
as shown in FIG. 1(b). In some embodiments the generally 
planar tray surface 13 can support an object 18 with a 
generally planar object Surface 15. For example, in one 
embodiment, the generally planar object surface 15 can be 
a lower exterior Surface of an object such as a notebook or 
a projector. In the embodiment shown, a movement mecha 
nism 20 functionally couples the support member 14 with 
the base 16. The movement mechanism 20 is adapted to 
allow the Support arm 14 and the tray 12 to move along a 
range of travel relative to the base 16. For example, in one 
embodiment the movement mechanism 20 allows the Sup 
port arm 14 to pivot with respect to the base 16. As the 
Support arm 14 pivots, it raises and/or lowers the tray 12 
with respect to the base 16. With such movement, a user can 
conveniently move the tray 12 between two or more posi 
tions or locations along the range of travel. 
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0065 According to one embodiment, the movement 
mechanism 20 is adapted to provide continuous adjustability 
along the range of travel. As previously discussed, prior 
stands only include a discrete number of tray positions. The 
movement mechanism 20 of the present embodiment is 
adapted to set or position the tray 12 at an infinite number 
of locations along the range of travel. For example, in one 
embodiment, the tray 12 can be repositioned to a new 
location along the range of travel, and tray 12 will be 
Substantially retained at that location against the gravita 
tional force exerted by the tray 12 and the object 18. The 
internals of the movement mechanism 20 may be any 
Suitable device capable of moving (e.g., raising, lowering, 
and/or pivoting) the stand in a controlled and reproducible 
counterbalanced type manner, Such as a lift mechanism 
(sometimes referred to herein as a lift engine) and/or a pivot 
mechanism. In some embodiments, the movement mecha 
nism counterbalances the weight of the object to allow a user 
to position the object using a force less than the weight of the 
object (e.g., less than 10% of the weight of the object). In 
certain embodiments, the movement mechanism 20 may 
include a pivot mechanism coupled between the base 16 and 
the Support member 14, and this pivot mechanism may allow 
the object 18 and the tray 12 to be controllably pivoted 
between two or more locations along the range of travel. The 
pivot mechanism can be any suitable mechanism to provide 
this function, such as the spring or friction pivot described 
further below. 

0066 Referring again to FIG. 1(a), the tray 12 can be 
functionally coupled to the support member 14 with a pivot 
22 (e.g., a friction or spring pivot) that allows the tray 12 and 
the object 18 to be tilted relative to the support member 14. 
This embodiment can allow the position of the tray 12 and 
the object 18 to be adjusted without changing the angle of 
the tray 12 relative to the base 16. In such embodiments, the 
tray may be moved back and forth or up and down while 
always having the tray horizontal and parallel with a hori 
Zontal Support Surface Such as a floor. Of course, in some 
embodiments, the pivot 22 can allow the tray 12 and object 
18 to be tilted relative to the base 16. In alternate embodi 
ments, the stand 10 can allow the tray 12 to be tilted relative 
to the base 16 without the use of the pivot 22 as will be 
described below in more detail. 

0067 Referring to FIGS. 2(a)-(d), various views are 
shown of a stand 10 similar to the stand 10 of FIGS. 1(a) and 
(b) without the tray 12. The stand 10 includes the support 
member 14 coupled to the base 16 via the movement 
mechanism 20 as described with respect to FIG. 1(a). The 
pivot 22 can be used to functionally couple a tray, Such as 
the tray 12 of FIG. 1(a), to the support member 14. The 
Support member 14 can comprise a bar linkage. Such as, for 
example a four-bar linkage. As used herein, "bar linkage' is 
used in some embodiments to refer to the support member 
14 without intending to limit the support member 14 to 
embodiments comprising a bar linkage. As shown in FIG. 
2(a), the Support member 14 comprising a four-bar linkage 
can include four bars, represented schematically as D1, D2, 
L1, and L2, coupled together at their respective ends. In 
Some embodiments the Support member 14 can comprise 
two or more four-bar linkages. For example, the stand 10 
depicted in FIGS. 2(a)-2(d) comprises a four-bar linkage 
including bars 24, 25, 28, and 30, and another four-bar 
linkage including bars 26, 27, 29, and 31. 
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0068 FIGS. 3(a)-(e) further show the movement mecha 
nism 20 in greater detail in accordance with one embodi 
ment. The movement mechanism 20 comprises a pivot 
mechanism including a spring or friction pivot. As can be 
seen in FIG. 3(c), the pivot mechanism includes first and 
second torsion springs 53 and 54 wound around an axle 55 
mounted on the base 16 between frames 28 and 29. Although 
the following embodiment discusses the use of two springs, 
it should be appreciated that only one or more than two 
torsion springs are contemplated. One end of each torsion 
spring 53, 54 is biased against the four-bar linkage 14, and 
the opposite end of each torsion spring 53, 54 is mounted 
within an adjustment block 56. In one embodiment, the 
torsion springs are wound around the axle 55 tightly enough 
to exert an expanding force between the base 16 and the 
four-bar linkage 14, thus providing a counterbalancing force 
against the tray and/or the weight of an object, Such as a 
projector or notebook, placed on the tray. For example, in a 
stationary position, the springs provide enough force to 
prevent the tray from lowering on its own. The spring force, 
however, is not large enough to raise the tray without 
assistance. A user can overcome the spring force by moving 
the tray up or down to a new position. Once in the new 
position, the spring force again keeps the tray stationary. In 
Some embodiments the pivot mechanism may provide a 
stationary force Substantially equal to the weight of an 
object, for example a notebook or a projector, thus enabling 
easy movement of the tray. In some embodiments the 
tension of the spring and the spring force can be adjusted by 
adjusting an adjustment screw 57 which in turn moves the 
adjustment block 56. 
0069. In some embodiments the stand 10 can allow the 
tray 12 to be tilted relative to the base 16 without the use of 
a pivot 22, as previously discussed. Referring to FIGS. 4(b) 
and 4(c), the tray 12 previously mentioned can attach 
directly to extending portions 32 and 33 of coupler bars 30 
and 31 respectively without the use of an additional pivot. 
As the support member 14 is pivoted with respect to the base 
16, extending portions 32, 33, and any tray attached thereto, 
tilt with respect to the base 16. For example, in a first 
position shown in FIG. 4(b), the support member 14 is lifted 
away from the base 16 and the extending portions 32, 33 
(and any attached tray) are tilted forward with respect to the 
base 16. In a second position shown in FIG. 4(c), the support 
member 14 is lowered towards the base 16 and the extending 
portions 32, 33 (and any attached tray) are generally parallel 
with the base 16. 

0070 The rate an attached tray tilts along the range of 
travel with respect to the base 16 can be adjusted by 
changing the length of one or more of the bars D1, D2, L1, 
and L2 (as shown in FIGS. 2(a) and 4(b)). For example, in 
some embodiments the length of bar D1 is greater than the 
length of bar D2. This arrangement provides for a greater 
amount of tilt of the tray as the support structure travels 
through its range of motion, and is useful for providing an 
attached tray with a larger range of travel. 
0071 Accordingly, various degrees of tilt can be pro 
vided along the range of travel. For example, the dimensions 
of one or more of the bars D1, D2, L1, and L2 can be 
shortened or lengthened to achieve varying amounts of tilt. 
Alternatively, embodiments including a pivot Such as pivot 
22 in FIGS. 3(a)-3(e), can allow a tray to tilt to varying 
degrees along the range of travel. In some embodiments, the 
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tray is always tilted less than 90 degrees with respect to a 
horizontal plane. In another embodiment the tray is always 
tilted less than 60 degrees with respect to a horizontal plane. 
In another embodiment the tray is always tilted less than 45 
degrees with respect to a horizontal plane. It will be appre 
ciated that the tilt can be limited to many angles and that the 
above limits are merely exemplary embodiments. 
0072 Some embodiments of the invention provide a 
stand with a locking mechanism. Such a locking mechanism 
is useful for locking the tray into a desired position. FIGS. 
3(a)-(c) show various views of a stand 10 including a 
locking mechanism in accordance with an embodiment of 
the invention. The locking mechanism can allow the position 
of the stand 10 to be locked and unlocked, as further shown 
in the embodiments depicted in FIGS. 4(a)-(c), 5(a)-(c), and 
6(a) and 6(b). Referring again to FIGS. 3(a)-(c), the tray 12 
for holding an object, Such as a notebook or a projector, can 
be functionally coupled to the pivot 22 (e.g., a friction or 
spring pivot) and the pivot 22 can be coupled to the 
movement mechanism 20 (e.g., a pivot mechanism includ 
ing a spring) via the Support member 14. As is shown, the 
Support member 14 comprises a bar linkage. The Support 
member 14 can comprise, for example, two four-bar link 
ages. One four-bar linkage can include bars 24 and 25 
corresponding to Schematic bars L2 and L1 respectively. 
Another four-bar linkage can include bars 26 and 27, like 
wise corresponding to schematic bars L2 and L1 respec 
tively. As used herein, the L2 bars 24, 26 are also described 
as input bars 24, 26 and the L1 bars 25, 27 are also described 
as follower bars 25, 27. The base 16 can comprise bars or 
frames 28, 29, which correspond to schematic bar D1, for 
attaching the Support member 14. The Support member 14 
can further comprise bars or coupler bars 30, 31, which 
correspond to schematic bar D2, attached at the respective 
ends of bars 24, 25 and 26, 27. 

0073. The locking mechanism in this embodiment can 
include a slider bar 34 that is functionally coupled to the bar 
linkage 14 at two joints of the bar linkage 14 such that it 
keeps the bar linkage 14 from collapsing when the slider bar 
34 is locked in place. For example, the slider bar 34 can be 
coupled between a first joint 36 and a second joint 38, which 
are on opposite ends of bars 24 and 25 on one side of the bar 
linkage 14. The slider bar 34 can be pivotally connected to 
the first joint 36 and can be connected to the second joint 38 
via a slot 40 and a removable fastener 42 (e.g., a screw knob 
or levered cam clamp). 
0074 As shown in FIG.3(b), as the height of the stand 10 
increases, the relative distance between the first joint 36 and 
the second joint 38 increases, and the slider bar 34 pivots and 
slides away from the second joint 38 along the slot 40. As 
shown in FIG. 3(c), as the height of the stand 10 decreases, 
the relative distance between the first joint 36 and the second 
joint 38 decreases, and the slider bar 34 pivots and slides 
toward the second joint 38 along the slot 40. As shown in 
FIGS.3(b) and (c), the slot 40 can have endpoints 44 and 46. 
At any desired position along the extent of the slot 40 
between endpoints 44, 46, the slider bar 34 can be locked in 
place against the frame 28 with the removable fastener 42. 
which in this embodiment is a screw knob. This embodiment 
allows the height of the stand 10 to be locked at an infinite 
number of positions along the extent of the slot 40 instead 
of a low number of pre-fixed positions as in previous locking 
mechanisms. 
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0075. In use, and referring again to the embodiment 
depicted in FIGS. 3(b) and 3(c), a user can adjust the stand 
10 by first unlocking the locking mechanism. To do so, the 
user can unfasten fastener 42, which in this case involves 
turning a screw knob. The user can then adjust the height of 
the stand 10 freely to a newly desired position. As the user 
raises the tray 12, the slider bar 34 pivots around first joint 
36 and slides along the slot 40 away from the second joint 
38 up to a maximum extent defined by the end point 46 of 
the slot 40. As the user lowers the tray 12, the slider bar 34 
pivots around first joint 36 and slides along the slot 40 
towards the second joint 38 up to a maximum extent defined 
by the endpoint 44 of the slot 40. When the user has adjusted 
the stand 10 into the desired position, he or she can fasten 
the fastener 42 to lock the slider bar 34 in place, which in this 
embodiment involves turning the screw knob to tighten the 
slider bar 34 against the frame 28. Thus, the position of the 
stand is locked for normal weight bearing purposes. For 
example, the locking mechanism may resist movement of 
the tray from the weight of an object such as a notebook or 
a projector, or in some embodiments may resist an amount 
of force greater than the object weight, for example 1-5 lbs 
force greater. 
0.076 FIGS. 4(a)-(c) show an embodiment of the stand 
10 with a locking mechanism including the removable 
fastener 42 and a rotating bracket 48. The rotating bracket 48 
can be attached to the input bar 24 and can include a curved 
slot 50 through with the removable fastener 42 is coupled 
with the frame 28. As the height of the stand is increased or 
decreased, the rotating bracket 48 and the curved slot 50 
rotate with the input bar 24 about a third joint 52 of the bar 
linkage 14. The rotation of the rotating bracket 48 and the 
curved slot 50 is relative to the frame 28. The removable 
fastener 42, in this embodiment a levered cam clamp, can act 
to lock rotation of the rotating bracket relative to the frame 
28 at any position along the extent of the curved slot 50 
between endpoints 54, 56 of the curved slot 50. This allows 
the height of the stand 10 to be locked at any desired position 
along the extent of the curved slot 50 between the endpoints 
54, 56. 

0077 Referring to the embodiment depicted in FIGS. 
4(a)-(c), a user can unlock the stand 10 by unfastening the 
fastener 42, which here includes pulling the cam clamp lever 
away from the rotating bracket 48. The user can then freely 
adjust the stand to a newly desired position. As the user 
raises or lowers the tray 12, the rotating bracket 48 and the 
curved slot 50 rotate around the third joint 52 up to a 
maximum rotation defined by the endpoints 54, 56 of the 
curved slot 50. When the stand is in the desired position, the 
user can refasten the fastener 42, i.e., pushing back the cam 
clamp lever, to lock the rotating bracket 48 against the frame 
28. Thus, the height of the stand is locked for normal weight 
bearing purposes. 

0078 FIGS. 5(a)-(c) show an embodiment of a stand 10 
with a locking mechanism including a plunger assembly. 
The plunger assembly can include a plunger 60 and first and 
second torsion springs 62, 63. Although the following 
embodiment discusses the use of two springs, it should be 
appreciated that locking mechanisms with only one or more 
than two torsion springs are contemplated. FIGS. 6(a) and 
6(b) show a detailed view of the plunger 60 and the torsion 
springs 62, 63. The plunger 60 includes a first end 64 for 
actuating the plunger and a second end 66, dimensioned to 
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engage the first and second torsion springs 62, 63. A mount 
ing bar 68 can include an aperture 70 for mounting the 
plunger 60 with respect to the torsion springs 62, 63. 
Referring to FIG. 5(c), the mounting bar 68 can be mounted 
with screws or another fastener between the coupler bars 30, 
31 of the bar linkage 14. Referring again to FIGS. 6(a) and 
6(b), a plunger spring 72 around the plunger biases the 
plunger in a position away from the mounting bar 68. In 
Some embodiments, the plunger spring 72 can be attached at 
its ends to one or both of the plunger 60 and the mounting 
bar 68 using fasteners (e.g., an adhesive or receiving grooves 
in the plunger or mounting bar). In some embodiments, the 
plunger spring 72 may not be attached to either the plunger 
60 or the mounting bar 68 and may be placed about a portion 
of the plunger 60 and allowed to rest against a portion of the 
mounting bar 68. 

0079 The first and second torsion springs 62, 63 are 
mounted around an inner mandrel 74, a first outer mandrel 
76, and a second outer mandrel 78, respectively. The outer 
mandrels 76, 78 can be attached with the mounting bar 68 
to the coupler bars 30, 31, as shown in FIG. 5(c), such that 
the outer mandrels rotate with the coupler bars. The inner 
mandrel 74 can be attached to the ends of the follower bars 
25, 27 such that the inner mandrel rotates with the follower 
bars. For example, pegs 80 on one or both ends of the inner 
mandrel 74 can fit into corresponding notches 81 in the ends 
of the follower bars (notches shown in FIG. 4(c)). 
0080 Referring to FIGS. 6(a) and 6(b), a portion of the 
first torsion spring 62 is attached to the first outer mandrel 
76, and a portion of the second torsion spring 63 is attached 
to the second outer mandrel 78. In some embodiments, the 
diameter of the outer mandrels, D, are larger than the 
inner diameter of the torsion springs 62, 63 in order to lock 
the torsion springs onto the outer mandrels with frictional 
resistance. In some embodiments, the diameter of the inner 
mandrel, DM, is Smaller than DM, the diameter of the outer 
mandrels. For example, in some embodiments DM can be 
about 0.1 to 0.5 mm Smaller than DM. In another embodi 
ment, the difference in diameter can be about 0.3 mm. In an 
alternative embodiment, the diameters of the inner mandrel 
74 and the outer mandrels 76, 78 can be substantially the 
same and a torsion spring with multiple sections of varying 
tension can be used to lock the mandrels. 

0081. In a locked position, the inner diameter of the 
torsion springs is Smaller than DM. The frictional resistance 
between the torsion springs and the inner mandrel 74 
prevents the inner mandrel 74 from rotating with respect to 
the torsion springs and the outer mandrels 76, 78 under 
normal load bearing conditions. Because the outer mandrels 
are attached to the coupler bars 30, 31 and the inner mandrel 
is connected to the follower bars 25, 27, movement of the 
bar linkage 14 is restricted, and the height position of the 
stand 10 is locked. In some embodiments, the torsion springs 
62, 63 include round and/or square wire. In some embodi 
ments, the torsion springs 62, 63 include only square wire in 
order to increase the Surface area of the torsion springs in 
contact with the inner mandrel 74 and thus increase the 
frictional resistance and locking strength. 

0082 In an open position of the torsion springs, the inner 
diameter of the torsion springs 62, 63 is large enough to 
allow the inner mandrel 74 to rotate with respect to the outer 
mandrels 76, 78. In this embodiment, the inner diameter of 
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the torsion springs 62, 63 remains Small enough so that the 
torsion springs remain locked on the outer mandrels 76, 78. 
In some embodiments, the diameter DM of the inner man 
drel 74 can remain slightly larger than the inner diameter of 
the torsion springs 62, 63 to provide some resistance as the 
inner mandrel 74 rotates. Although this embodiment pro 
vides for the torsion springs 62, 63 to remain locked on the 
outer mandrels as the inner mandrel 74 rotates, it should be 
appreciated that other configurations are possible. For 
example, the torsion springs can be locked on the inner 
mandrel 74, but remain free with respect to the outer 
mandrels 76, 78 as the inner mandrel rotates. 
0083. In some embodiments, each torsion spring 62, 63 
can include a spring leg 82 that allows the second end 66 of 
the plunger 60 to increase or decrease the inner diameter of 
the torsion springs. It should be appreciated that the locking 
mechanism can be biased to be normally locked or normally 
open. For example, in a normally locked configuration, the 
torsion springs lock the inner mandrel in their normal state. 
In FIG. 6(a), when the plunger 60 is pushed down, the 
second end 66 of the plunger engages the spring leg 82 in 
order to open the first torsion spring 62 (i.e., increase the 
spring inner diameter). A similar effect occurs with the 
second torsion spring 63. Varying amounts of engagement 
can be provided in different embodiments. In one embodi 
ment, the plunger can open torsion springs 62, 63 by pushing 
down on the spring legs 3.0-5.0 mm. In the open position, 
the inner mandrel 74 can rotate with respect to the outer 
mandrels 76, 78. When the plunger returns to its spring 
biased State, the torsion springs return to their normally 
locked State. In an embodiment with a similar but opposite 
configuration, normally opened torsion springs 62, 63 can 
allow the inner mandrel 74 to rotate until the plunger 60 is 
pushed down. The second end 66 of the plunger can then 
engage the spring legs in order to tighten the torsion springs 
against the inner mandrel 74, thus locking the inner mandrel 
with respect to the outer mandrels under normal load bearing 
conditions. 

0084. In some embodiments, like those shown in FIGS. 
5(a) and 5(b), a tray 12 is attached to the stand 10 for 
supporting the object 18. In these embodiments, the object 
18 can act to actuate the plunger 60 in order to lock or unlock 
the height position of the stand. In some embodiments 
including the tray 12, the length of the plunger 60 can vary 
in order to protrude far enough above the tray 12 in order to 
allow it to be actuated by a user or the object 18. For 
example, the plunger length can in one embodiment vary up 
to about 15.0 mm in order to be actuated by objects with 
different generally planar object Surface profiles. 

0085. In some embodiments of a normally locked stand 
of FIGS. 5(a)-(c) and 6(a) and 6(b), a user can adjust and 
lock the stand in the following manner. In some embodi 
ments, the stand 10 with a object 18 mounted thereon is 
normally locked in that the torsion springs 62, 63 are wound 
tightly around the inner mandrel 74 so that the inner mandrel 
74 can not rotate due to the frictional resistance of the 
torsion springs 62, 63 against the inner mandrel. In order to 
adjust the height of the stand 10, the user can remove the 
object 18, or in some embodiments, manually engage, the 
plunger 60. When released, the plunger 60 can release the 
spring legs 82 of the torsion springs 62, 63 in order to 
increase the diameter of the torsion springs, thus unlocking 
the stand in that the increased diameter of the torsion springs 
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loosens their grip on the inner mandrel 74 So it can rotate. 
After the user has adjusted the stand to the desired height, he 
or she can return the object 18, or otherwise apply pressure 
to the plunger 60. The plunger 60 then engages the spring 
legs 82, thus allowing the torsion springs 62, 63 to become 
tightly wound around the inner mandrel 74. Thus, the height 
of the stand is again locked for weight bearing purposes. Of 
course, the stand 10 could be configured to normally be in 
the locked position, the plunger engaging the torsion spring 
to place the stand in the unlocked position. 

0.086 FIG. 7 is a bottom plan view of a stand base 83 that 
can be used in embodiments of the invention. As shown in 
the embodiment, base 83 can have a generally Y-shaped 
footprint with a back portion comprising back leg 84 and a 
front portion comprising two front legs 86. As shown in the 
embodiments of FIGS. 1-6, the stand 10 can position the tray 
over the front legs 86 in order to more evenly distribute the 
weight of the object supported by the tray and lessen the risk 
of tipping. In some embodiments, the base 83 can include a 
pad 88 placed at the end of the back leg 84. The pad 88 can 
comprise a polymer, Such as polyurethane, which provides 
Some frictional resistance against the Support Surface upon 
which the stand is placed. The frictional resistance from the 
pad 88 can lessen slippage of the base 83. In one embodi 
ment, the base 83 can also include wheels 90 for rotating the 
base 16. The wheels 90 can be located proximal the ends of 
the front legs 86. The wheels 90 can also comprise poly 
urethane in order to provide some traction upon the Support 
surface. When the base 83 is placed on the support surface, 
a user can rotate the base generally along dashed line 92. The 
pad 88 acts as a pivot point, slipping enough to rotate 
slightly, but not enough to Substantially change position. As 
shown, the wheels may have an axis generally parallel to the 
longitudinal axis of the pad (e.g., within about 10 degrees or 
less). 
0087 FIG. 8 is a perspective view of a tray 100 according 
to some embodiments of the invention. Tray 100 can include 
a generally planar tray Surface 13 for Supporting an object. 
The tray 100 can optionally include a retention slide 102 
and/or an extension slide 104. The retention slide 102 
generally includes a sliding portion 106 and a retaining 
portion 108, which in this embodiment includes feet 110. 
The retaining portion 108 can act to retain an object upon the 
tray 100 by preventing the front edge of the object from 
sliding forward off the tray 100. Sliding portion 106 pro 
vides the retention slide 102 with an adjustable length to 
accommodate objects of different sizes. Similarly, the exten 
sion slide 104 can slide out in order to extend the size of the 
tray 100 to support both larger and smaller objects. 

0088 FIG.9 is a bottom plan view of a tray 110. The tray 
110 includes side extensions 112 that can be adjusted in 
order to increase the overall size of the tray 110. In one 
embodiment, a user can extend one or both side extensions 
112 in order to, for example, Support larger objects such as 
larger notebooks and/or projectors. In the embodiment 
depicted in FIG. 8, the tray 110 includes a gear 114. The gear 
114 engages extension arms 116 of each side extension 112. 
As one side extension is extended, the extension arm of that 
side extension engages the gear 114. 

0089. The gear 114 at the same time engages the opposite 
extension arm, forcing the opposite side extension to also 
extend. According to one embodiment, the gear 114 acts so 
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that both side extensions 112 are equally extended, thus 
ensuring that the tray 110 is balanced about a centerline 118. 
Of course, the side extensions 112 and the various exten 
sions shown in FIG. 8 can all be provided on a single tray. 

0090. With reference to FIGS. 10(a) and 10(b), some 
embodiments of the invention include a stand 120 with a 
folding tray 122. The stand 120 may be provided with a base 
16 which may be attached to a vertical Support Surface (e.g., 
a wall) or a horizontal Support Surface Such as a desk. The 
stand 120 can also include a support member 14 which may 
also be supported by a horizontal Support Surface Such as a 
desk. The stand 120 may have at least two positions. In one 
position the tray 122 is folded down and the object 18 is 
available for use by a user, as shown in FIG. 10(a). In a 
second position the object 18 and tray 122 have moved to a 
vertical position as shown in FIG. 10(b). For example, the 
vertical position can be substantially parallel with a vertical 
Support Surface (e.g., wall). In another embodiment, the tray 
122 may only be moved to a position less than 90 degrees 
with respect to a horizontal Support Surface. Embodiments 
Such as this are useful for Supporting a notebook and for 
providing an open work space that is easily convertible into 
a computer work Station by moving the notebook between 
the first and second positions. 

0091. The tray 122 may be moved between the first and 
second positions by any Suitable manner. Such as with the 
movement mechanism 20 previously discussed. For 
example, movement mechanism 20 can comprise a pivot 
mechanism included proximate an edge of the tray 122 
supporting the object 18 and this pivot may allow the object 
18 and the tray 122 to be controllably pivoted between the 
first and second positions. The pivot mechanism can be any 
Suitable mechanism to provide this function, such as a spring 
or friction pivot or a pivot comprising a rotary cam device, 
including the pivot mechanisms described above, and any 
number of pivots may be provided. With reference to FIGS. 
11(a) and 11(b), some embodiments include two pivot 
mechanisms. 

0092. With further reference to FIGS. 11(a) and 11(b), 
accessories may also be moved between the first and second 
positions. For example, a mouse tray 124 may be provided 
to move along with the object 18. In addition, a cord holder 
126 may be provided. In some embodiments an entire 
computing system including the mouse, cords, and any 
accessory may be moved simultaneously between the first 
and second positions. 

0093. In some embodiments the object 18 and the tray 
122 pivot between a first position and second position and 
slide toward and away from a user. Referring to FIGS.11(a) 
and 11(b), in some embodiments, a guiding arm 128 is 
provided to link the tray 122 and a Support structure. Such as 
a wall or a desk. It should be noted that the guiding arm 128 
in these embodiments does not have to Support the weight of 
the object 18 but simply guides it along the tracks provided. 
The guiding arm 128 may comprise a two bar link arm 
system. The first bar 130 has a first end that is attached to the 
Support Surface and a second end that is attached to a pivot 
132. The second bar 134 has a first end attached to the pivot 
132 and a second end attached to a pivot 136 that is also 
attached to the tray 122 and/or support member 14. In such 
embodiments the tray 122 may be moved in a horizontal 
plane parallel with a floor. In a first horizontal position the 
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tray may be moved outward to extend the guiding arm 128, 
as shown in FIG. 11(a). In a second horizontal position, the 
tray 122 may be moved inward to collapse the guiding arm 
128, as shown in FIG. 11(b). 
0094) Referring to FIGS. 11(c) and 11(d), in some 
embodiments one or more parallel tracks 138 may be 
provided beneath the support member and/or tray 122 to 
enable sliding movement, as shown in a first horizontal 
position in FIG. 11(c) and a second horizontal position in 
FIG. 11(d). In such embodiments a user can pivot the tray 
122 to clear work space but may also position the tray 122 
fore and aft. Tracks 138 can be provided with and without 
a guiding arm. These guiding features allow the tray 122 to 
be engaged with the pivots to enable movement between the 
first and second positions. Without such an arm or tracks a 
user could miss the pivot location when attempting to 
engage the tray. 
0.095 FIGS. 12(a) and 12(b) are side elevation views of 
a stand 140 including a folding tray 122 in accordance with 
an embodiment of the invention. As is shown, in some 
embodiments, the stand 140 can be mounted to a vertical 
support 142, such as a wall. The stand 140 is similar to the 
embodiments of FIGS. 11(a)-(d) except base 16 attaches to 
and is supported by the vertical support 142. When the tray 
122 is moved into the upright position, additional space is 
created within the room. Embodiments such as this may be 
desirable in locations such as the hallways of hospitals 
where computers must be used and space is an issue. 
0096. The stand 140 can include a link 144 attached to the 
support member 14 and the vertical support 142. This link 
144 allows the support member 14 to be set horizontally and 
hold weight without disengaging from the vertical Support 
142. The movement mechanism 20 itself can be the same 
pivot mechanism as discussed above with the link 144 only 
serving as a safety apparatus to avoid disengagement. 
0097. In some embodiments the stand 140 is provided 
with an automatic close option. In such embodiments the 
tray 122 will move between the first and second positions 
based on some initiating event. In some embodiments Sup 
porting a notebook, the initiating event is a time delay from 
the last time the notebook was engaged. For example, after 
five minutes of no use the Support member 14 may auto 
matically fold into the vertical Support Surface 142, e.g., a 
wall. In another embodiment, a user could manually engage 
the automatic close such by applying a slight upward force 
onto the bottom surface of the support member 14. The 
automatic close option would then continue the closure until 
the Support member 14 was engaged with the wall. Such 
embodiments may be accomplished using a movement 
mechanism, such as a lift mechanism. For example, a lift 
mechanism including a cam Surface and a spring attached to 
the vertical support surface 142 and adapted to pull the link 
144 inward/upward to raise and close the tray. The cam 
Surface and spring would interact to have a relatively high 
initiation force and a relatively high closure force but in 
between the forces would be substantially balanced enabling 
the base to close against the wall. Such a cam Surface is 
described in Applicant's U.S. Pat. No. 6,994,306, the con 
tents of which are hereby incorporated by reference. In 
another embodiment, a rotary cam is used to pull the link to 
close the tray when activated. 
0.098 Referring to FIGS. 13(a)-(c), stands 148 including 
a Support member Such as a Support arm 150 are shown in 
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accordance with some embodiments of the invention. Such 
a Support arm 150 can include a counter forced cam spring 
lift engine for smooth lift and tilt of the type described in 
Applicant's US Patent Publication No. 2004/0245419, the 
contents of which are hereby incorporated by reference. The 
support arm 150 can allow for ergonomic height, tilt and 
rotation adjustments and when Supporting a notebook, 
enables the notebook Screen to be used as a second monitor. 

0099. In some embodiments the support arm 150 is 
attached to a base 151 and includes a tray 14 adapted to 
securely hold an object 18. The design of the tray 14 can 
comprise any design Suitable to hold a wide range of objects 
of different sizes. For example, side rods 152 may be 
provided and thumb screws 154 may be used to tighten and 
set up the side rods 152 in an appropriate configuration to 
secure a notebook. In such embodiments, the side rods 152 
can be adjusted in a push/pull fashion and secured with the 
thumb screw 154. In some embodiments the tray 14 can 
accommodate a small docking station 156 or port replicator 
for use with a notebook as shown in FIG. 13(c). The tray 14 
can be positioned so as to provide a space for an external 
keyboard 157 for use in embodiments with a notebook. 
0100 Further, in some embodiments the support arm 150 
includes integrated cable management. For example, cables 
158 may be routed through the support arm 150 as best 
shown in FIG. 13(b). In such embodiments the cables 158 
from the object 18, docking station 156, or screen are routed 
underneath or through the support arm 150 to the base 151 
where they are connected to the various assemblies. Such 
embodiments allow a user to adjust the position of the object 
18 and/or screen without having to separately maneuver 
cables. 

0101. In some embodiments, stands 148 can include one 
base 151 with two arms 150, as shown in FIGS. 13(b) and 
13(c). Such stands 148 are useful for having a supported 
object 18, Such as a notebook, on one arm and an additional 
object 160, e.g., an external monitor, on a second arm. In 
such embodiments, the base 151 may be provided with a 
collar 162 to support the second arm. This embodiment 
allows a user to utilize an object 18 with the additional 
object 160, each being independently adjustable. 
0102 Although FIG. 13(c) describes an exemplary stand 
148 with one or more support arms 150 and a docking 
station 156 or port replicator for use with a notebook, it will 
be appreciated that such a docking station can be provided 
in any embodied Stand, such as, for example, the stand 10 
described with reference to FIGS. 1(a)-5(c). In addition to, 
or in place of a docking station, Some embodiments of the 
invention include an inductive charger as shown in FIG. 
13(d). FIG. 13(d) shows the stand 10 with tray 12, base 16, 
and an inductive charger 165 adapted to inductively charge 
a notebook Supported on the tray 12. For example, in one 
embodiment the inductive charger 165 includes a transmit 
ting induction coil which transmits electromagnetic energy 
to a corresponding receiving induction coil within a note 
book to power the notebook for use and/or charge a note 
book battery. 
0103 FIGS. 14(a) and 14(b) show a schematic represen 
tation of a stand 170 with a deformable base 172 allowing 
adjustment of the height of the object 18. In this embodi 
ment, the object 18 is supported by the base 172 which has 
a generally curved surface. The base 172 can be constructed 
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of a flexible material and a movement mechanism 174 such 
as a spring, a spring/cam torsion spring or other device 
causes the base 172 to distort to lift or lower the object 18. 
In some embodiments a spring is provided to distort the base 
172 into an upward type curvature surface. The object 18 
creates a counterbalancing force downward. Friction 
between the base 172 and a horizontal support surface such 
as a desk may also be used to hold the height position. 
0104. With reference to FIGS. 15(a)-(d), several addi 
tional stands 180 with height adjustability are depicted 
according to some embodiments of the invention. Stands 
180 may include a free standing base 16 suitable to sit on a 
horizontal Support Surface Such as a desk. There are several 
embodiments of stands 180 shown in FIGS. 15(a)-(d), and 
the various embodiments contain the features of a low cost 
stand, an ergonomic height adjustability, an easy adjustabil 
ity to fit various objects such as projectors and/or notebooks, 
and can accommodate a small docking station or port 
replicator and/or have space to store a keyboard 157 when 
Supporting a notebook. Further, these embodiments are 
capable of one hand adjustment. 
0105. In the embodiment shown in FIGS. 15(a) and 
15(b), the stand 180 allows the object 18 to pivot to adjust 
its position. In this embodiment, the movement mechanism 
20. Such as a pivot mechanism, is provided proximate the 
front of base 16. A pivot mechanism could be any suitable 
mechanism, such as spring, friction, or rotary cam device. 
The pivot mechanism allows the screen of the object 18 to 
get close to the user, if desired. In some embodiments, a 
keyboard 157 may be stored beneath the base 16. 
0106. In some embodiments, a movement mechanism 20, 
Such as a pivot mechanism is included proximate the middle 
of a tray 12 supported by a support member 14 and the base 
16, as shown in FIGS. 15(c) and 15(d). In this embodiment 
a stand 180 is provided with a tray 12 to support the object 
and the tray 12 can pivot or tilt about a pivot mechanism 20 
proximate the middle of the tray 12. In embodiments sup 
porting a notebook, the tray 12 can be pivoted or tilted 
forward and backward which moves the notebook screen up 
and down and toward and away from a viewer. In some 
embodiments, there is an extension 182 provided on the 
stand 180 that could be used to hold a docking station. The 
pivot mechanism 20 itself may work by either friction, 
spring, or rotary cam device. In some embodiments key 
board 157 may be stored underneath the stand to clear desk 
space when the stand is in a Substantially horizontal position, 
as shown in FIG. 15(c). Also in these embodiments when the 
tray 12 is tilted back, a solid platform is created which 
enables the computer to be easily Snapped into a docking 
station when a docking station is also supported by the tray 
12. 

0.107 FIGS. 16(a)-(c) show perspective views of a stand 
200 including a movement mechanism comprising a lift 
engine. The stand 200 includes a base 16 and a support 
member 202 such as a column. The base or the column can 
include a movement mechanism, such as a lift engine/ 
mechanism as described further below. The object 18 is 
Supported by the Support member 202. Such as on a tray, and 
can be moved vertically to adjust its position. When the 
object 18 is in a relatively higher position the keyboard 157 
could be stored beneath the object 18 and above the base 16. 
0108 FIGS. 16(b) and 16(c) show perspective views of 
the stand 200 including a height adjustable docking station 
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in accordance with one embodiment of the invention. The 
height adjustable docking station may include a docking 
station 204 and/or port replicator adapted to mate with a 
object 18. In some embodiments, a universal docking station 
may be provided by including a port replicator with a USB 
universal docking connection. In Such embodiments the 
object 18 would be placed on the stand 200 and the user 
would only have to connect one USB port. An inductive 
charger can also be provided. 

0109. In some embodiments of the invention, a user's 
notebook docking station electronics can be built into a low 
cost, Smooth height adjustable stand for optimal ergonomics. 
In some embodiments, this docking station 204 allows a user 
to open and use a notebook Screen while a notebook is 
docked. These embodiments allow external flat panel screen 
users to also utilize the notebook screen. Further, in some 
embodiments, the docking station 204 enables the user to 
stow an external keyboard 157 underneath the object 18 to 
clear desk space. 

0110 Referring to FIGS. 17(a) and 17(b), in some 
embodiments the stand 200 includes a height adjustable wall 
mount 206. The mount 206 can be attached to a vertical 
support and allow the object position to be vertically 
adjusted. In such embodiments a wall mount 206 with any 
Suitable number (e.g., two) of movement mechanisms (e.g., 
lift engines) is provided. A first movement mechanism 208 
can be proximate the left side and a second movement 
mechanism 210 can be proximate the right side. The mount 
206 itself contains a support member 14 that engages both 
the right and left side movement mechanisms. The Support 
member 14 can be adapted to hold an object 18, such as a 
notebook computer by itself or a notebook computer with an 
extra keyboard 157 on an optional keyboard tray 212, as 
shown in FIG. 17(a). In some embodiments each of the right 
and left side movement mechanisms may hold 15 lbs. for a 
total of 30 lbs. and each movement mechanism can be 
mounted to the wall with a connector bracket. Each move 
ment mechanism can include a lift mechanism, Such as, for 
example, a rotary cam system as described further below. 

0111 FIG. 18 is a perspective view of a stand 200 
including a movement mechanism 20 comprising a lift 
engine according to another embodiment of the invention. 
The stand 200 can include a base 16, a support member 14, 
and a tray 12 for Supporting an object such as a notebook or 
a support element 14 by way of movement mechanism 20 
within the support element 14. The tray 12 can include a 
retention slide 102 as previously described with reference to 
FIG. 8. In some embodiments, the stand 200 can include a 
second cross Support 214 for attaching an output device Such 
as an external or second monitor. For example, a connector 
216. Such as, for example a VESA standard connector, can 
be coupled to the second cross Support 214 for mounting a 
monitor to the stand 200. 

0112 FIG. 19 is a perspective view of a lift mechanism 
300 including a rotary cam that can be useful in embodi 
ments of the invention using a movement mechanism as 
described above. The lift mechanism 300 generally includes 
a lift frame 302 with a first end 303 and a second end 305 
that is disposed in sliding engagement with a truck 304 upon 
which various components such as a tray can be attached. 
The lift frame can be coupled to any of the embodiments of 
bases described herein. In the embodiment depicted, the lift 
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frame 302 can include a first outer slide 306 and a second 
outer slide 308 that engage a first inner slide attached to the 
truck 304 as will be described more fully below. The lift 
frame 302 can also include a third outer slide 310 and a 
fourth outer slide that engage a second inner slide attached 
to the truck 304. The lift frame 302 may generally be 
enclosed on three sides defining a cavity 312 and may have 
an opening on the top and/or bottom. As shown in FIG. 19. 
balancing mechanism components, such as wheels, cams, 
cables, and energy storage members may be disposed within 
the cavity 312 in some embodiments. 

0113 FIGS. 200a)-(d) show various partial cross-sections 
of the lift mechanism 300 of FIG. 19. With reference to FIG. 
200a), a side elevation partial cross-section of lift mecha 
nism 300 is shown according to some embodiments. Lift 
mechanism 300 can include a balance mechanism 314 in 
order to provide a balancing force between the truck 304 and 
the lift frame 302. Referring to both FIGS. 200a) and 200b), 
a wheel 316 of balance mechanism 314 is rotationally 
supported by the lift frame 302 with wheel316 being free to 
rotate about a rotational axis 318. In the embodiment of 
FIGS. 200a) and 200b), wheel 316 comprises a pulley 
member 320 and a cam member 322. Pulley member 320 of 
wheel 316 can be coupled to the truck 304 by a first cable 
324 which is redirected by pulleys 325. For example, the end 
of first cable 324 can include a stop 326 which catches on 
upper hooks 328 formed on or attached to the truck 304. 

0114. In the embodiment of FIG. 2000), wheel 316 may 
be urged to rotate in a counter-clockwise direction 330 by 
moving the truck 304 toward the second end 305 of the lift 
frame 302. In some embodiments, however, wheel 316 can 
be biased to rotate in a clockwise direction 332 by an energy 
source. This bias provides a balancing force between the lift 
frame 302 and the truck 304. With further reference to FIG. 
200a), cam member 322 of wheel 316 can be coupled to an 
energy source comprising a spring 340 by a second cable 
342 in the embodiment shown. A follower pulley 343 can 
direct the second cable 342 so that the spring 340 is pulled 
Substantially longitudinally rather than at an angle. 

0.115. In the embodiment shown, the output of the energy 
Source (e.g., spring 340) may vary as a function of a 
deflection of the spring 340. Lift mechanism 300 also 
includes an adjustment mechanism 344 that may be used to 
vary the output of the energy source. For example, with 
reference to FIGS. 200a) and 200b), it will be appreciated 
that the spring 340 extends from a spring plate 346 which is 
coupled to the first end 303 of the lift frame 302 by the 
adjustment mechanism 344, which here comprises an adjust 
ment screw. The position of the spring plate 346 relative to 
end 303, and thus the output of energy from the spring 340, 
can be adjusted by rotating adjustment Screw 344. 

0116. In some embodiments, a torque applied to wheel 
316 by the truck 304 via first cable 324 is substantially 
constant while a force applied to wheel 316 by the spring 
340 via second cable 342 varies. In some useful embodi 
ments, the cam member 322 is shaped and positioned so that 
the varying force from the spring 340 is translated to a 
constant force counterbalancing the force exerted by first 
cable 324. For example, the effective radius of cam member 
322 can vary as a function of the angular orientation of 
wheel 316. With reference to FIG. 20(a), it will be appre 
ciated that wheel 316 can have a first angular orientation as 
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shown by a first reference line 350, in which cam member 
322 has a first effective radius. Wheel 316 can then be 
rotated, for example by movement of the truck 304 and first 
cable 324, to a second angular orientation shown by a 
second reference line 352. In the second angular orientation, 
the cam member 322 can have a second effective radius. In 
some embodiments the effective radius of cam member 322 
may likewise vary as a function of the displacement of 
spring 340, for example, as spring 340 urges wheel 316 to 
rotate from the second angular orientation to the first angular 
orientation. 

0117 FIGS. 20(c) and 200d) show a bottom plan view 
and top plan view, respectively, incorporating partial cross 
sections of the lift mechanism 300. As will be appreciated, 
the lift frame 302 and the truck 304 may be produced by any 
suitable method. In some embodiments, they may be 
extruded out of materials such as, e.g., aluminum. Such 
extruded aluminum may provide a lower cost alternative to 
folded sheet metal, while providing higher reliability over a 
longer life. In some embodiments, the orientation of one or 
more elements of the lift mechanism can be altered in order 
to minimize the size of the cavity 312 in order to minimize 
the amount of material, and thus cost, of the lift frame 302 
and slide 304. For example, with reference to FIG. 200c), 
wheel 316 can be mounted about a rotational axis 318 at an 
angle 360 defined between a midline 362 of the lift frame 
302 and a longitudinal axis 364 of the wheel. Similarly, with 
reference to FIG. 200d), pulleys 325 can be mounted at an 
angle 366 defined between the midline 362 and a longitu 
dinal axis 368 of the pulleys 325. In some embodiments the 
angles 360 and 366 may be the same. 

0118 FIGS. 20(c) and 200d) additionally illustrate the 
first outer slide 306 and a second outer slide 308 on lift frame 
302 that engage the first inner slide 370 attached to the truck 
304. The third outer slide 310 and the fourth outer slide 372 
can engage the second inner slide 374 attached to the truck 
304. In some embodiments, rollers, for example nylon 
rollers, can couple the respective outside and inside slides to 
facilitate the sliding engagement between the lift frame 302 
and the truck 304. 

0119) Some embodiments of the balance mechanism 314 
include a more reliable and lower cost method of coupling 
a cable to an energy storage member (e.g., a spring). For 
example, as shown in FIGS. 21(a)-21(c), a “bullet' type 
mechanism 380 may be used to couple second cable 342 to 
the spring 340 in some embodiments. The bullet type 
mechanism 380 may include three sections: a larger cylin 
drical section 382, a smaller cylindrical section 384, and an 
intermediate conical section 386. The second cable 342 may 
be received within the smaller cylindrical section 384 and 
may be prevented from withdrawing from the smaller cylin 
drical section 384 by a stop 388. 

0120) The bullet type mechanism 380 may be configured 
to translate within the spring 340 along a longitudinal axis 
of both the bullet type mechanism 380 and the spring 340. 
The inner diameter of the body of the spring 340 may be 
slightly larger than the outer diameter of the larger cylin 
drical section 382 of the bullet type mechanism 380. The 
inner diameter of the bottom of the spring 340 may be 
smaller than the outer diameter of the larger cylindrical 
section 382 of the bullet type mechanism and the bullet 
mechanism may be configured to contact the inner Surface of 
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the spring. In Such embodiments, when a tensile force T is 
applied to the second cable 342, the intermediate conical 
section 386 of the bullet type mechanism 380 contacts the 
bottom of the spring 340, thereby applying the tensile force 
T to the spring 340. 
0121 FIG. 22 shows a lift mechanism 300 including the 
cross supports 214 as shown in FIG. 18, in accordance with 
an embodiment of the present invention. The cross Supports 
214 can be mounted on the truck 304 via mounting surfaces 
390 as shown in FIG. 19 by any suitable method. For 
example, screws 392 can be used to mount the cross 
supports 214. Those skilled in the art will appreciate that the 
truck 304 can include more or less than the two mounting 
surfaces 390 shown in FIGS. 19 and 22, and a corresponding 
number of more or less cross Supports 214. Once mounted, 
the cross Supports 214 can be configured for attaching a tray 
12 or monitor connector 116 as shown in FIG. 18. 

0122) Thus, embodiments of the STAND SYSTEMAND 
METHOD are disclosed. Although the present invention has 
been described in considerable detail with reference to 
certain disclosed embodiments, the disclosed embodiments 
are presented for purposes of illustration and not limitation 
and other embodiments of the invention are possible. One 
skilled in the art will appreciate that various changes, 
adaptations, and modifications may be made without depart 
ing from the spirit of the invention and the scope of the 
appended claims. 

What is claimed is: 
1. A stand for Supporting an object, comprising: 

a base; 

a Support member coupled to the base; 
a tray coupled to the Support member, the tray having a 

generally planar tray Surface for Supporting an object 
on the tray; and 

a movement mechanism adapted to allow the tray to move 
along a range of travel relative to the base, and further 
adapted to position the tray at an infinite number of 
locations along the range of travel. 

2. The stand of claim 1, wherein the movement mecha 
nism comprises a pivot mechanism for allowing the tray to 
pivot along the range of travel, the pivot mechanism com 
prising at least one torsion spring exerting a force between 
the base and the Support member. 

3. The stand of claim 2, wherein the pivot mechanism 
further comprises an axle mounted on the base, and wherein 
the at least one torsion spring is partially wound around the 
axle. 

4. The stand of claim3, wherein one end of the at least one 
torsion spring is mounted within an adjustment block, and 
further comprising an adjustment screw for adjusting the 
tension of the at least one spring. 

5. The stand of claim 2, wherein the support member 
comprises a bar linkage coupling the tray with the base, the 
bar linkage allowing the tray to pivot up and down along the 
range of travel with respect to the base. 

6. The stand of claim 5, further comprising a pivot, 
wherein the tray is coupled to the bar linkage with the pivot 
so that the tray is substantially parallel with the base along 
the range of travel. 
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7. The stand of claim 5, further comprising a locking 
mechanism, for locking the position of the tray along the 
range of travel with respect to the base. 

8. The stand of claim 7, wherein the locking mechanism 
locks the position of the tray against the weight of an object 
placed on the tray. 

9. The stand of claim 8, wherein the locking mechanism 
locks the position of the tray against a force greater than the 
weight of an object. 

10. The stand of claim 7, wherein the locking mechanism 
comprises a slider bar including a slot, the slider bar 
functionally coupled to the bar linkage and the base so as to 
prevent the bar linkage from collapsing when the slider bar 
is locked, and further comprising a removable fastener 
coupled to the base through the slot, for locking the slider 
bar to the base. 

11. The stand of claim 7, wherein the locking mechanism 
comprises a rotating bracket including a curved slot, 
wherein the rotating bracket is attached to the bar linkage so 
that the rotating bracket rotates with respect to the base as 
the bar linkage pivots the tray along the range of motion, and 
further comprising a removable fastener coupled to the base 
through the curved slot, for locking the rotating bracket to 
the base. 

12. The stand of claim 11, wherein the removable fastener 
comprises a levered cam clamp. 

13. The stand of claim 7, wherein the locking mechanism 
comprises a plunger assembly including a plunger, an outer 
mandrel, an inner mandrel, and a cooperating torsion spring 
wound around at least a portion of both the outer mandrel 
and the inner mandrel, wherein the outer mandrel and the 
inner mandrel are mounted to the bar linkage so that the 
outer mandrel rotates opposite the inner mandrel as the bar 
linkage pivots, and wherein the plunger cooperates with the 
torsion spring to lock the rotation of the outer mandrel and 
the inner mandrel. 

14. The stand of claim 2, wherein the pivot mechanism is 
adapted to allow the tray to move along a range of travel 
from a first position with the tray being substantially hori 
Zontal to a second position with the tray being Substantially 
vertical. 

15. The stand of claim 14, wherein the base is mounted on 
a vertical Support Surface, and the tray is Substantially 
parallel to the vertical Support Surface in the second position. 

16. The stand of claim 15, further comprising a link for 
coupling the tray with the vertical Support Surface. 

17. The stand of claim 15, further comprising at least one 
track for moving the tray from a first horizontal position to 
a second horizontal position. 

18. The stand of claim 17, further comprising a guiding 
arm for guiding the tray from the first horizontal position to 
the second horizontal position. 

19. The stand of claim 1, further comprising a docking 
station proximate the tray, for docking a notebook placed on 
the tray. 

20. The stand of claim 1, wherein the base comprises a 
back portion and a front portion, the back portion including 
a pad for providing frictional resistance between the base 
and a Support Surface on which the base is placed. 

21. The stand of claim 20, wherein the front portion 
includes at least two wheels, for rotating the base about the 
pad. 

22. The stand of claim 1, wherein the tray comprises an 
adjustable retention slide for retaining an object on the tray. 
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23. The stand of claim 22, wherein the tray further 
comprises an adjustable extension slide for extending the 
size of the tray for Supporting objects of varying sizes. 

24. The stand of claim 1, wherein the tray comprises at 
least two side extensions adapted to extend from respective 
sides of the tray, for increasing the size of the tray for 
Supporting objects of varying sizes. 

25. The stand of claim 24, wherein the tray further 
comprises a gear, and wherein the at least two side exten 
sions cooperate with the gear Such that all of the at least two 
extension arms extend and retract simultaneously. 

26. The stand of claim 1, wherein the movement mecha 
nism comprises a lift mechanism for providing the tray with 
height adjustability along the range of travel. 

27. The stand of claim 26, wherein the base is mountable 
upon a vertical Support Surface and the range of travel is 
substantially parallel with the vertical support surface. 

28. The stand of claim 27, further comprising at least one 
additional lift mechanism. 

29. The stand of claim 26, further comprising a connector 
for coupling an output device with the stand. 

30. The stand of claim 29, wherein the lift mechanism is 
further adapted to allow the connector to move along a range 
of travel. 

31. The stand of claim 30, wherein the lift mechanism is 
further adapted to allow the connector and the tray to move 
simultaneously. 

32. The stand of claim 26, wherein the lift mechanism 
comprises a frame and a truck, the frame and the truck in 
sliding engagement. 

33. The stand of claim 32, wherein the lift mechanism 
further comprises a balance mechanism for providing a 
balancing force between the frame and the truck. 

34. The stand of claim 33, wherein the balance mecha 
nism comprises a wheel, a cam member, and a spring, and 
wherein the spring provides a force counterbalancing the 
truck. 

35. The stand of claim 34, wherein the frame comprises 
a midline and the wheel comprises a longitudinal axis, and 
further wherein the longitudinal axis is offset from the 
midline. 

36. The stand of claim 32, further comprising a cross 
Support coupled between the truck and the tray. 

37. The stand of claim 36, further comprising at least one 
additional cross Support coupled to the truck. 

38. The stand of claim 1, further comprising a notebook 
Supported by the tray. 

39. The stand of claim 1, further comprising a projector 
Supported by the tray. 

40. The stand of claim 1, wherein the tray tilts less than 
90 degrees along the range of travel with respect to a 
horizontal plane. 

41. The stand of claim 1, wherein the generally planar tray 
Surface Supports an object with a generally planar object 
Surface. 

42. A method of positioning a stand, comprising: 
providing a stand including a tray having a generally 

planar tray Surface coupled to a base with a movement 
mechanism; 

moving the tray at least partially through a range of travel 
relative to the base; and 

positioning the tray at one of an infinite number of 
locations along the range of travel. 
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43. The method of claim 42, further comprising locking 45. The method of claim 42, further comprising placing a 
the stand to retain the tray at one of the infinite number of projector on the tray and moving the tray using a force less 
locations. than the weight of the projector. 

44. The method of claim 42, further comprising placing a 
notebook on the tray and moving the tray using a force less 
than the weight of the notebook. k . . . . 


