WO 03/ 041386 PCT/ US02/33581 -1 COVPUTER CONTROLLED DI SPLAY DEVI CE FI ELD
OF THE I NVENTI ON [0001] The field of the invention relates to conputers and
data prowessiomgsscystens, and nore particularly to supportcrashzasissns f or
supporting display devices for conputers or data processing systens.
BACKGROUND OF THE | NVENTI ON [ 0002] The advent of flat panel display devices
has revol utionized the architecture and aesthetic appearance of conputers.
Li ghtwei ght and versatile, flat panel display devices (FPDDs) may be
nmount ed al nost anywhere. A variety of nechanical support devices have been
designed to hold FPDDs in suitable vieﬁ#ﬂg positions. [0003] Many FPDDs
are supported by rigid assenblies or nechanisns which nay be affixed to

furniture, walls rt devices
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[0002] The advent of flat panel display devices has revolutionized
the architecture and aesthetic appearance of computers. Lightweight and
versatile, flat panel display devices (FPDDs) may be mounted almost
anywhere. A variety of mechanical support devices have been designed
to hold FPDDs in suitable viewing positions.

[0003] Many FPDDs are supported by rigid assemblies or
mechanisms which may be affixed to furniture, walls, or ceilings.

. Recently, semi-moveable support devices (e.g. swing arm devices) have
made their debut. Such devices are typically hinged in one or more
places, and their display ends may be equipped with swivel joints.
Though offering a greater number of viewing positions, semi-moveable
support devices often prove difficult to adjust, and routing data and power
cables along exterior portions of the devices can mar aesthetic
appearances.

[0004] In many semi-moveable support devices, two hands are
required to adjust the display’s viewing position. Typically, one hand
supports the FPDD while the other manipulates a locking device on a
hinged joint. Twist-and-lock swivel joints have a knob or handie which
may be rotated in one direction to increase the holding friction, or in the
opposite direction to decrease holding friction. Increasing the holding
friction locks the support device in a de‘sired position. Similarly,



WD 03/041386 PCT/ US02/ 33581 -2 decreasing the holding friction allows the
swivel joint to nove freely through a predetermned range of novenent.

[ 0005] Twwetosamdsé ock swivel joints are effective, but aweearusor/ssssuse, and
difficult to break free if overtightened. On the other hand, if ’
undertightened, tw st-and-lock swivel joints will allow a supported FPDD
to sag and droop. Mreover, it is not uncommon for a sem -nobveable support
device to have a plurality of tw st-and-l1ock swvel joints, which makes it
virtually inpossible for a single user to tighten or |oosen all the joints
simul t aneously. Wth a plurality of swrel joints, adjustnent tinmes are
consi derably | engthened because the swivel joints nust be adjusted
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[0006] A swivel ball joint (e.g. gimbal) affixed to the display end of
the arm mechanism allows a supported FPDD to be tilted or angled as
desired. Because the holding friction exerted by the swivel ball joint is
more or less constant, the user force needed to tilt the FPDD sometimes
dislodges the support arm mechanism from its fixed position. Set screws
may be provided to adjust a swivel joint’s applied holding friction.
However , one shortcoming of swivel joints equipped with set screws is
that movement of the joints often feels rough, gritty, or ratchety.

[0007] Referring now to FIG. 1A, there is shown a set of pictures
illustrating exemplary environments in which support mechanisms for flat
panel display devices (FPDDs) may be used. As shown in picture 110,
flat screen monitor arms are used in offices, schools, universities,
government agencies, and other environments to provide adjustable
support and correct length between the display and the viewer. As
shown in picture 111, additional mounting solutions may be provided to
incorporate FPDDs into corporate environments such as banks, financial

institutions, trade and brokerage companies, and similar businesses.



I nstitutions, trade and brokerage conpanies, and simlar businesses. WO
03/041386 PCT/US02/33581 -3 [0008] FIG 1 Billustrates two further

pi ctures WDloa®$138 i ng addi tional environnments in which FPDDAISIHY3SBE used.
Picture 112 shows that FPDDs may be used in industrial areas such as
manuf acturing facilities, production lines, and assenbly lines. Picture
113 represents the use of flat panel display devices in hospitals, health
care facilities, and medical centers. In each case, the FPDD is attached
to a noveabl e support device that is fixedly attached to a | arge, heavy
obj ect, such as the wall or floor of a3building. [0009] FIG 1Cis a
diagram of a prior art noveabl e support device 100. Myveabl e support
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device 100. Moveable support device 100 may be attached to a
horizontal planar surface, such as a desktop, using clamp 106, which
adjusts to accommodate different thicknesses of various support
surfaces. The base of moveable support device 100 includes a housing
105, which is a removeable cosmetic covering that conceals a hollow
screw mechanism used to affix clamp 106 to a support surface. The
base of moveable support device 100 includes a cylindrical steel rod that
removably slides within the hollow screw mechanism described above. In
the embodiment shown, an arc of vertical movement measuring
approximately 72.5 degrees may be provided by turn and lock swivel joint
103. Similarly, a second arc of vertical movement measuring
approximately 115.0 degrees may be provided by turn and lock swivel
joint 107.
[0010] Moveable support device 100 is made up of three arm
members 101, 102, and 117, connected to each other by two twist and
lock swivel joints 107 and 103. A ball swivel joint (e.g. gimbal) 108
attached to the display end of arm member 101 provides a supported
FPDD 109 with an arc of movement, measuring in one dimension,
approximately 78.0 degrees. The weight of the supported FPDD 109 is

counterbalanced using an internal spring and pulley mechanism (not



FPDD 109 with an arc of novenent, measuring in one dinmension,

approximately 78.0 degrees. The wei ght of the supported FPDD 109 is
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03/ 041386 PCT/ US02/33581. -4 shown). Cables 120 and 121, which provide
power and data, respectively, to FPDD 109, are attached to the exterior of
noveabl e support device 100 using a plurality of retention guides 123. The
various conponents of noveabl e support device 100 are manufactured from
various materials, including, but not limted to: netals, plastics, and
conposite materials. [0011] FIG 1D i s-4r diagramillustrating a prior art
gooseneck lanp 118. However, the inclusion of this lanp is not to be

construed as_an dm ssiqn t r I : sent
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the tw st -l evghidafly t 86mBBRGTHSIST 18inbEFi8 Mitiude a weighted or magnetic base
116, a hollow, moveable assembly portion 115, and a bulb housing 114.
An electrical wire may run inside or outside the neck portion 115.
Typically, the weight of bulb housing 114 is negligible compared to the
weight of the base 116 and of the neck portion 115 itself. Otherwise,
neck portion 115 would droop, or lamp 118 would topple over.

[0012] In most cases, neck portion 115 is manufactured of a
jointed, spiral-cut metal skin that is easily flexed into one of a number of
desired positions. A plurality of plastic or metal ball-and-socket
assemblies may be used to form neck portion 115. Where ball-and-
socket assemblies are used, the hoiding force may be provided by a
tension cable running through the ball-and-socket assemblies that loops
about a cam attached to a twist-lever disposed on or near the base 116.
Twisting the twist-lever in one direction stretches the cable and stiffens
neck portion 115. Twisting the twist-lever in the opposite direction
relaxes the cable, thereby dissolving the holding force, and allowing the
neck portion 115 to collapse.

[0013] The ball-and-socket assemblies may be formed of either
metal or plastic, but metal is typically used because it is stronger and
more durable than plastic. A problem with prior art ball-and-socket



rel axes the cable, thereby dissolving the holding force, and allow ng the
neck portion 115 to collapse. [0013] The ball-and-socket assenblies may be
formed ofweioBlersss metal or plastic, but metal is typicall yCugsd2/sgause it
Is stronger and nore durable than plastic. A problemw th prior art

bal | - and- socket WD 03/041386 PCT/US02/33581 -5 assenblies is that the

friction provided by a netal ball mating with a netal socket wll not
sustai n heavy | oads. Wil e capable of supporting a |lightbulb or other
smal | |ightweight object, prior art ball-and-socket assenblies are sinply

I ncapabl e of supporting | arge heavy obj'@tts, such as FPDDs, which
typically weigh in excess of two pounds. SUMVARY OF THE | NVENTI ON [ 0014]
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a plurality of stacked ball-and-socket assenblies. O her enbodi nents and
aspects of the invention are described bel ow BRI EF DESCRI PTI ON OF THE

the  fol ol S MM F T NV ERTIGNT P e Y S"s Glagram 1 1 ust rati ng
a moveabl e suppor {00t4jvi Tiee presemininventioe ipra computer gaatroied digplayipport a
conputer di S%le?/?/ce. In one embodiment, the display device includes a flat panel
display having an input for receiving display data. Additionally, a
moveable assembly may be coupled to the display. The moveable
assembly may provide at least three degrees of freedom of movement for
the flat panel display device. Additionally, the moveable assembly may
have a cross-sectional area, which is substantially less than a cross-
sectional area of a display structure of the flat panel display. Additionally,
the moveable assembly may include a‘plurality of stacked ball-and-socket
assemblies. Other embodiments and aspects of the invention are

described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Various aspects of the present invention are set forth in the
following drawings in which:

[0016] FIG. 1A is a diagram illustrating a moveable support
device, common in the prior art, and used to support a computer display
in a home or office environment, or in a corporate environment.

[0017] FIG. 1B is a diagram illustrating a prior art wall mounted
support device for displaying computer displays in a manufacturing or

industrial environment, or in a medical environment.



in a hone or office environment, or in a corporate environnment. [0017] FIG
1 Bis adiagramillustrating a prior art wall mounted support device for
di spl ayi ngowesmpuiser di splays in a manufacturing or i ndustciralsozssssry onnent,
or in a nedical environnent. WO 03/041386 PCT/US02/33581 -6 [0018] FIG 1
Cis adiagramillustrating a side view of the prior art noveable support
device 110 shown in FIG |A [0019] FIG 1 Dis a diagramillustrating a
side view of a prior art gooseneck lanp. [0020] FIG 1 E is a diagramof a
conventional conputer system which may be used with a noveabl e support
device and flat panel display device -PPDD), according to one enbodi ment
of the present invention. [0021] FIG 2A is a cut-away, perspective view of

a noveabl e asse n t . ' '
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(wi thout the base ding to one enbodi nent of the present invention.

[0024] FIG %ofgg%cgféﬁﬁg‘vi ew of the actuator assenbly and noveable
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[0021] FIG. 2A is a cut-away, perspective view of a moveable
assembly and actuator assembly for supporting a FPDD, according to
one embodiment of the invention.
[0022] FIG. 2B is a rear view of the actuator assembly and
moveable assembly shown in FIG. 2A (without the base), according to
one embodiment of the invention.
[0023] FIG. 2C is a plan view of the actuator assembly and
moveable assembly shown in FIG. 2A (without the base), according to
one embodiment of the present invention.
[0024] FIG. 2D is a side view of the actuator assembly and
moveable assembly shown in FIG. 2A (without the base), according to
one embodiment of the present invention.
[0025] FIG. 3 is a diagram illustrating the overturning moments of
a computer display coupled with a moveable assembly and a base,
according to one embodiment of the invention.
[00026] FIG. 4A is a diagram illustrating a sectional side view of
the actuator assembly and moveable assembly, according to another
embodiment of the invention.
[0027] FIG. 4B is an exploded side view of a portion of a
moveable assembly in a relaxed state, according to one embodiment of

the invention.



the actuator assenbly and noveabl e assenbly, according to another

enbodi ment of the invention. [0027] FIG 4B is an exploded side view of a
portion oVoasomsseabl e assenbly in a rel axed state, accor #CRESVDIBHE
enbodi ment of the invention. WO 03/041386 PCT/US02/33581 -7 [0028] FIG
SAis a diagramillustrating a noveable assenbly 500, according to one
enbodi ment of the invention. [0029] FIG 5B and FIG 5C are perspective
views of the noveable assenbly 500 shown in FIG 5A. [0030] FIG 5Dis a
sectional view of one enbodiment of a poveabl e assenbly 500 showi ng the
internal placement of a tension cabl e~590. [0031] FIG 5E is a
cross-sectional view of a portion 560 of a noveable assenbly usable with
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cable 590.

[0031] FIG. 5E is a cross-sectional view of a portion 560 of a
moveable assembly usable with an embodiment of the present invention
showing the placement of data, tension, torsion, power, antenna, and
other computer system related cables within one or more apertures of the
moveable assembly.

[0032] FIG. 6 is a perspective, exploded view of an actuator
assembly and moveable assembly, according to one aspect of the
present invention.

[0033] FIG. 7A is a sectional side view of an actuator assembly in
a first tensioned position, according to one embodiment of the present
invention.

[0034] FIG. 7B is a sectional side view of an actuator assembly in
a second untensioned position, according to one embodiment of the
present invention.

[0035] FIG. 8 is an exploded perspective view of an actuator
assembly, according to one embodiment of the present invention.

[0036] FIG. 9A is a perspective view of an actuator housing,
according to one embodiment of the present invention.

[0037] FIG. 9B is another view of the actuator housing of FIG. 9A,
according to one embodiment of the present invention.

[0038] FIG. 9C is a plan view of the actuator housing of FIG. 9A,

according to one embodiment of the present invention.



assenbly, according to one embodi ment of the present invention. [0036] FIG
9A is a perspective view of an actuator housing, according to one

enbodi mrerwoaB/0#1386 present invention. [0037] FIG 9B is anechdarsoys®sd of the
actuator housing of FIG 9A,  according to one ermbodi nent of the present
invention. [0038] FIG 9Cis a plan view of the actuator housing of FIG
9A, according to one enbodi nent of the present invention. W 03/041386
PCT/ US02/ 33581 -8 [0039] FIG 9D is a cross-sectional view of the actuator
housing of FIG 9A taken along the lines AAAin FIG 9C according to one
enbodi ment of the present invention. [6840] FIG O9E is a cross-sectional
view of the actuator housing of FIG 9A taken along the line B-Bin FIG

9C, according to e di gqent t ' ' ;
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according to one enbodi nent of the present invention. [0043] FIG 10Cis a
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1A, according to*t € present 1 nvention. [0045] FIG 11A
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invention. [ B is a cross-sectional view of a tongue

of FIG 11A, el’@m,dimnﬁ@flhﬁ prieseaihip¥aNtRht of the present invention. [0847]
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enbodi nent of the ventrT on.
one embodiment of the present invention.

[0042] FIG. 10B is a plan view of the crank of FIG. 10A,
according to one embodiment of the present invention.

[0043] FIG. 10C is a side view of the crank of FIG. 1A, according
to one embodiment of the present invention.

[0044] FIG. 10D is a bottom view of the crank of FIG. 1A,
according to one embodiment of the present invention.

[0045] FIG. 11A is a perspective view of a tongue, according to
one embodiment of the present invention.

[0046] FIG. 11B is a cross-sectional view of a tongue of FIG. 11A,
according to one embodiment of the present invention.

[0047] FIG. 11C is a top view of a tongue of FIG. 11A, according
to one embodiment of the present invention.

[0048] FIG. 11D is an end view of a tongue of FIG. 11A,
according to one embodiment of the present invention.

[0049] FIG. 12A is a perspective view of a spring shaft, according
to one embodiment of the present invention.

[0050] FIG. 12B is a side view of the spring shaft of FIG. 12A,
according to one embodiment of the present invention.

[0051] FIG. 12C is a sectional view of the spring shaft of FIG. 12A
taken along the line A-A in FIG. 12B, according to one embodiment of the

present invention.



[0048] FIG 11D is an end view of a tongue of FIG 11A,  according to one
enbodi ment of the present invention. [0049] FIG 12A is a perspective view
of a spriwgoshaf3sg according to one enbodi nent of the pr@s#niSoy/sssent i on.
[0050] FIG 12Bis a side view of the spring shaft of FIG 12A, according
to one enbodi ment of the present invention. [0051] FIG 12Cis a sectional
view of the spring shaft of FIG 12A taken along the Iine A-Ain FIG 12B,
according to one enbodi nent of the present invention. WO 03/041386

PCT/ US02/ 33581 -9 [0052] FIG 12D is an end view of the spring shaft of
FIG 12A, according to one enbodi ment 8f the present invention. [0053]
FIG 13A is a perspective view of a strut, according to one enbodi nent of

t he present inventj [ b | ; i { f FIG
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enbodi nent o%@i%}e%%rﬁgﬁgg{hcén@,\égéﬁgﬂoemﬁ )57] FIG 14A is a perspective view

of a shaft, { ( odrnent of the present invention. [0058]
FIG 14B is a si dgo054RIG. BB istmplanofiew|obthd it e EIS.d13Ay aqcording

enbodi ment of the present inyention. £),0059_ FIG 15A is a perspective view
of a di spl ay i@ &ngiavabediment ot kg PreseRbinyPAlCR 0 one enmbodi nent of the
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along the line A-A in FIG. 13B, according to one embodiment of the
present invention.

[0056] FIG. 13D is an end view of the strut of FIG. 13A, according
to one embodiment of the present invention.

[0057] FIG. 14A is a perspective view of a shaft, according to one
embodiment of the present invention.

[0058] FIG. 14B is a side view of the shaft of FIG. 14A, according
to one embodiment of the present invention.

[0059] FIG. 15A is a perspective view of a display termination
socket, according to one embodiment of the present invention.

[0060] FIG. 15B is a sectional view of the display termination
socket of FIG. 15A taken along the line A-A in FIG. 15C.

[0061] FIG. 15C is a plan view of the display termination socket of
FIG. 15A according to one embodiment of the present invention.

[0062] FIG. 16 is a diagram of a tension cable, according to one
embodiment of the present invention.

[0063] FIG. 17A is a perspective view of a friction limit socket,
according to one embodiment of the present invention.

[0064] FIG. 17B is a plan view of a friction limit socket of FIG.
17A, according to one embodiment of the present invention.

[0065] FIG. 17C is a sectional view of the friction limit socket of

FIG. 17A, according to one embodiment of the present invention.



socket of FIG 15A taken along the line A-Ain FIG 15C. [0061] FIG 15Cis
a plan view of the display termnation socket of FIG 15A according to one
enbodi mervomB/041386 present invention. [0062] FIG 16 is a ecagrsamsssi a

tensi on cable, according to one enbodi ment of the present invention.

[0063] FIG 17A is a perspective viewof a friction limt socket,

according to one enbodi nent of the present invention. [0064] FIG 17Bis a
plan view of a friction limt socket of FIG 17A, according to one

enbodi ment of the present invention. [0065] FIG 17Cis a sectional view of
the friction linit socket of FIG 17A10according to one embodiment of the
present invention. WO 03/041386 PCT/US02/33581 -10 [0066] FIG 18A is a

per spective view | idat 1L, i ' :

present inventi on%?%Gﬁ%Fﬂgﬁ '%QBS‘%'%%{EQ%\F%X%\% 8€VQ§\Uﬁ @ﬂ:ﬁﬁ{dlﬁéﬁ hgf FI G
18A, accor dippg drfbGdifhepirbp tHaBrieisenf int/betigii.esent i nvention. [0068] FIG 18C
is a sectional viewof the Iimt ball of FIG 18A,. ? Cﬂrdij t ne

e][rbod:c men: “of the [0&HenFIGn8Rt ison. PIROOESIY ef g‘e 1igH &)@ a® pgkpgﬁ& ve view

of a friction : ' di f th

Cnvent on. [ Q6YSNH tg SIS EMOUmERES Hopheah i ABRIS B0 Priction o

insert, accordi nqomsed]orraeerrtamisraruectibnalhdewrca‘sthatlinhihbehtq‘fdﬁl\G.[16671] FI G

19C is a sectional side view of the iction . insert of FIG 19A taken
al ong the |i @&carding fp P’P%e”l@ﬂ.'m[a@b‘?éf‘eFﬂrﬁerﬁéﬁ’?’g'o&top view of the

rwontvan "TSo7of (691 FIBY JGRCHS plrdcaus, depe e Tty dtesen
19A,  accor diasgeinblygmecordingiorene eafbadireept eftbatpresentrinyetion.

[0070] FIG. 19B is a perspective view of a first friction insert,
according to one embodiment of the present invention.

[0071] FIG. 19C is a sectional side view of the friction insert‘ of
FIG. 19A taken along the line A-A in FIG. 19F.

[0072] FIG. 19D is a top view of the friction insert of FIG. 19A,
according to one embodiment of the present invention.

[0073] FIG. 19E is a side view of the friction insert of FIG. 19A,
according to one embodiment of the present invention.

[0074] FIG. 19F is a bottom view of the friction insert of FIG. 19A,
according to one embodiment of the present invention.

[0075] FIG. 19G is a perspective view of a second friction insert of
FIG. 19A, according to one embodiment of the present invention.

[0076] FIG. 19H is a sectional side view of the friction insert of
FIG. 19G taken along the line A-A in FIG. 19K, according to one
embodiment of the present invention.

[0077] FIG. 191 is a top view of the friction insert of FIG. 19G,
according to one embodiment of the present invention.

[0078] FIG. 19J is a side view of the friction insert of FIG. 19G,
according to one embodiment of the present invention.

[0079] FIG. 19K is a bottom view of the friction insert of FIG. 19G,

according to one embodiment of the present invention.



[0074] FIG 19F is a bottomview of the friction insert of FIG 19A,
according to one enbodi nent of the present invention. [0075] FIG 19Gis a
per spect iwe mioemsof a second friction insert of FIG 19ApCaasorsissy to one
enbodi ment of the present invention. [0076] FIG 19H is a sectional side
view of the friction insert of FIG 19G taken along the line AAAin FIG
19K, according to one enbodinent of the present invention. [0077] FIG 191
is atop viewof the friction insert of FIG 19G according to one

enbodi ment of the present invention. [0078] FIG 19J is a side view of the
friction insert of FIG 19G accordind'o one enbodi nent of the present

I nvention. [0079] FIG 19K is a bottomview of the friction insert of FIG

196, according oo f BIEOITR"S el BecREAibn A RN, YQABL041350

PCT/ US02/ 33581 - ¢ross-sectional view a’friction
assenbly,  ageesrdintptd shedambedirmentaiithe preddnt ipverdient i nvention. [0081]

FIG 21A is a perspective view of a base termnatiqgn ball,. accqrding to
one enbodi ment  of [&Wé‘]pfé@eﬁi‘/\i if\PeReiseRClyDBEN of:g%asgitgrmpagoggﬁflom vi ew
the present PROBAEL SroBabrtimel FingHesaRMMnL > TC 70F “the base.
term nation ball ¢§082] EIG22ABt iskebottbongewhef thenkage Krmnatoribaly ofo one
enbodi nent of_the present invention. [0084] FIGS. 22A-22C are side views
showi ng exambl@s2bA a%%ﬁ%l"%"ﬁ%@é‘%ﬂq'é@“ ’%t@ﬁ Wﬁé%‘%tdm’%%téorbspect s of the
Do 2566 it p0OS RS, s Exbckbns Aefssane eso epplon cenceuLer
flat panel diFi@l 2fAdekenal@d@ihe line A-A, according to one embodiment of the
present invention.
[0084] FIGS. 22A-22C are side views showing examples of
moveable assemblies which incorporate aspects of the present invention.
[0085] FIG. 23A is a perspective view of a computer system
2300 having a base 2305 and a moveable assembly 2304 that supports
flat panel display device 2301.
[0086] FIG. 23B is a perspective view of another embodiment of a
computer controlled display device including a FPDD 2301 coupled with a
moveable assembly 2304, which is coupled with a base 2305.
[0087] FIG. 23C is a side view of the computer system 2300
shown in FIGS. 23A and 23B, according to one embodiment of the
invention.
[0088] FIG. 23D is a rear-view of the computer system 2300
shown in FIGS. 23A-23C, according to one embodiment of the invention.
[0089] FIG. 23E is a front view of the computer system 2300 of
FIGS. 23A-23D, according to one embodiment of the invention, and
showing FPDD 2301, viewing surface 2302, and base 2305.
[0090] FIG. 23F is another side view of the computer system
2300 of FIGS. 23A-23E, according to one embodiment of the invention,
and showing FPDD 2301, actuator assembly 2306, moveable assembly

2304, and base 2305.



[0086] FIG 23B is a perspective view of another enbodi nent of a conputer
control |l ed display device including a FPDD 2301 coupled with a nopveable
assenbl y WB04/04188¢ ch is coupled with a base 2305. [0087] PCEUSEZES86 a side
view of the conputer system 2300 shown in FIGS. 23A and 23B, according to
one enbodi nent of the invention. [0088] FIG 23D is a rear-view of the
conmput er system 2300 shown in FIGS. 23A-23C, according to one enbodi ment
of the invention. [0089] FIG 23E is a front view of the conputer system
2300 of FIGS. 23A-23D, according to one enbodinent of the invention, and
showi ng FPDD 2301, viewing surface 23042-and base 2305. [0090] FIG 23F is
anot her side view of the conputer system 2300 of FIGS. 23A-23E, according

t S e ne . . _
hosentl y 2306 moliadle EIE 2R, ¥, yRAP S MR A RE, iR
PCT/ US02/ 335&{ovenble [£22HbIT! £302Xaupted withea W RRDoR3400ahe rwithbarndi ment  of

a noveabl e assenbly 2302 coupled with a FPDD 2310, an .t h,an _actuator
assenbl y 230egtuatarassenmty 280 ea%dmgnf@rﬂn%mpﬁémﬁ?faémﬂﬂ%H‘.VGPBB@Q] FI G

24A is a perspect Ve Mi 0 Im \RR
according to one L oééi %ﬁﬁ%%@%sr eseg | nvle);]t%%ﬁertei 0093] gé€%3248 s a
cross-sect i ofgHguel 240Mfaceofdimy tteond embadiRéAl otibeqrdsent invertian. enbodi ment

of the invention. [0094] FIG _24Cis a tqop view of t I 24A
according to onel dhfé-r@“%fs @W@S%ﬁ%ﬂ&”@’w‘/'e["b@f%a}o"%n u&ﬁéﬁg n end

view of o tonaus e [l G PociAgosdhnihe enbodi rent of the

invention. [ I'S a perspective view of a spherical glide
beari ng [0094] FIG. 24C is a top view of a tongue of FIG. 24A, accorc?mg

to one embodiment of the invention.

[0095] FIG. 24D is an end view of a tongue of FIG. 24A,
according to one embodiment of the invention.

[0096] FIG. 25A is a perspective view of a spherical glide bearing
2500, according to one embodiment of the invention.

[0097] FIG. 25B is a bottom view of a spherical glide bearing
2500 of FIG. 25A, according to one embodiment of the invention.

[0098] FIG. 25C is a side view of a spherical glide bearing of FIG.
25A, according to one embodiment of the invention.

[0099] FIG. 25D is a top view of a spherical glide bearing of FIG.
25A, according to one embodiment of the invention.

[0100] FIG. 25E is a sectional side view of a spherical glide
bearing of FIG. 25A, taken along the line A-A in FIG. 25D.

[0101] FIG. 26A is a perspective view of a socket glide bearing,
according to one embodiment of the invention.

[0102] FIG. 26B is a side view of a socket glide bearing,
according to one embodiment of the invention.

[0103] FIG. 26C is a plan view of a socket glide bearing of FIG.

26A, according to one embodiment of the invention.



2500, according to one enbodi nent of the invention. [0097] FIG 25B is a
bottom view of a spherical glide bearing 2500 of FIG 25A, according to
one enmbodwoma4BB6 t he i nvention. [0098] FIG 25C is a sidecTiuse/sfssa
spherical glide bearing of FIG 25A, according to one embodi ment of the

I nvention. [0099] FIG 25D is a top view of a spherical glide bearing of
FIG 25A, according to one enbodi nent of the invention. [0100] FIG 25E is
a sectional side view of a spherical glide bearing of FIG 25A, taken
along the line AA-Ain FIG 25D. [0101] FIG 26A is a perspective view of a
socket glide bearing, according to onel@nbodi ment of the invention. [0102]
FIG 26B is a side view of a socket glide bearing, according to one

enbodi nent of the j t i QR 03].F S a V] .gacket

gl i de bearing of I{b@ Zéﬁg'a%@%r'gi%gér?%s-égghéﬁ%lo\éil%r@%tf %%Wtcﬁ%t i%rl{\algnt I on.
WO 03/ 041386 HRRaHNYSORERSSBEA taken it ne lite A2ADNIRIGa 26C)saccoedingdoal  vi ew
of a socket glide™ bearing of FIG 26A taken along the line AAAin FIG

26C, accor di mpeembedimnenisddnedendent he i nvention. [0105] FIG 27A is an

expl oded perspecti i e f t i5N one
enbodi nent of the [lbﬁgéjnt ﬁ)ﬁ ?ﬁ%?ﬁﬁ)@a% |ésfsé€rz(gt§'§- ggeg\?:bgr?aﬁoé&éw of an
assenbl ed sociesbmbhg 2Z00] acairdih@ ohéAembodinalitof theinwastiembodi ment of t he

i tion. [0107] FIG 28 i | oded '
acsenbl y 2800, acdBABBhE 10 ZA R AEBS IRAIONG] VENCO! Ay SRSPEIR] BOCRT Fi G

2mbot nont "o RERLIE SYERALEIA B8R GER 0B o bt o 200t
socket assenmbly [0107] FIG. 28 is an exploded perspective view of an actuator
assembly 2800, according to one embodiment of the invention.

[0108] FIG. 29A is a perspective view of a socket assembly 2900,
according to another embodiment of the invention.

[0109] FIG. 29B is a cross-sectional view of a socket assembly
2900 of FIG. 29A, according to one embodiment of the invention.

[0110] FIG. 29C is a detailed view of area A circled in FIG. 29B.

[0111] FIG. 30A is a perspective view of a spring shaft assembly
3000, according to one embodiment of the invention.

[0112] FIG. 30B is a cross-sectional view of a spring shaft
assembly 3000 of FIG. 30A, according to one embodiment of the
invention.

[0113] FIG. 31A is a perspective view of a friction limit socket,
according to another embodiment of the invention.

[0114] FIG. 31B is a top view of a friction limit socket of FIG. 31A,
according to one embodiment of the invention.

[0115] FIG. 31C is a cross-sectional view of a friction limit socket
of FIG. 31A, according to one embodiment of the invention.

[0116] FIG. 31D is a detailed view of an area A circled in FIG.
31C, according to one embodiment of the invention.

[0117] FIG. 32A is a perspective view of a tension cable

assembly 3200, according to one embodiment of the invention.



2900 of FIG 29A, according to one enbodi nent of the invention. [0110] FIG
29C is a detailed view of area Acircled in FIG 29B. [0111]] FIG 30Ais a
per spect iwe mioews®©f a spring shaft assenbly 3000, accor diPag/iiSo2/a3581

enbodi ment of the invention. [0112] FIG 30B is a cross-sectional view of a
spring shaft assenbly 3000 of FIG 30A, according to one enbodi nent of the
i nvention. [0113] FIG 31A is a perspective view of a friction limt

socket, according to another enbodi nent of the invention. [0114] FIG 31B
is atop viewof a friction limt socket of FIG 31A, according to one
enbodi ment of the invention. [0115] FI cd4-31C is a cross-sectional view of a
friction limt socket of FIG 31A according to one enbodi nent of the

i nvention. [0116] 3 [ tall Vi ' in FIG

31C, according to[gjkgb]en%?ﬁr ?93% q%téapﬁgéhend\;@gtﬁéﬂa[@%@%ﬁﬁf@rﬁé%ri s a

perspective \syswmf3300 pRRiding eafhteparsisdisplay 32 andcx onalieadle basee

enbodi nent of the invention. 03/041386 PCT/ USQ2/ 335&%&‘@@%’49%8 13] FIG
0

33A is a per $386 coupledowithl a wneveatle AssemRly 6330%RG ing a
flat panel di : abl e base 3306 coupled wth a noveabl e
assenbly 330?%@%@%&%%&%‘”2%@?%& enbodi ment of the invention. [0119]

FIG 33B is perspqgo119F FKSir33B dsvpefspedtivereteviesy of encordpoterisystardi ng a

nseerbl y 3308308 ISNG 3 SabBNER SR ArES b ANArE THURAIPQIESY G20B) FIG.
Sl 2y S0 B FRTRMEE oByEH6 SR pccbrlgoane Ghseanre
‘ of the invention.

[0120] FIG. 33C is a side view of a computer system 3300
including a flat panel display 3310 and a moveable base 3306 coupled
with a moveable assembly 3302, according to one embodiment of the
invention.

[0121] FIG. 33D is a front view of a computer system 3300
including a flat panel display 3310 and a moveable base 3306 coupled
with a moveable assembly 3302, according to one embodiment of the
invention.

[0122] FIG. 33E is a rear view of a computer system 3300
including a flat panel display 3310 and a moveable base 3306 coupled
with a moveable assembly 3302, according to one embodiment of the
invention.

[0123] FIG. 33F is another side view of a computer system 3300
including a flat panel display 3310 and moveable base 3306 coupled with
a moveable assembly 3302, according to one embodiment of the
invention.

[0124] FIG. 34 depicts a simplified sectional side view of a
computer system 3400 usable with an embodiment of the present
invention.

[0125] FIG. 35 is an exploded perspective view of one
embodiment of the moveable assembly 3401 of FIG. 34.



with a noveabl e assenbly 3302, according to one enbodinent of the
invention. [0121] FIG 33D is a front view of a conputer system 3300

i ncl udi ngwe oBloawsspanel di splay 3310 and a noveabl e base 330@/usowupdsed with
a noveabl e assenbly 3302, according to one enbodi nent of the invention.
[0122] FIG 33E is a rear view of a conputer system 3300 including a flat
panel display 3310 and a noveabl e base 3306 coupled wth a noveabl e
assenbly 3302, according to one enbodi nent of the invention. [0123] FIG
33F is another side view of a conputer system 3300 including a flat panel
di spl ay 3310 and noveabl e base 3306 coopPed wth a noveable assenbly 3302,
according to one enbodi nent of the invention. [0124] FIG 34 depicts a

amhodi ment. of - the I12eLi1C+ i Avolye SRCRYpleRpeEReRio8 Hag Lr ol "
perspective VdfBo@imeme of eartistie®otatin issemblyadb@0,asseotding 340dnef Fl G

34. WD 03/041386 PCT/ USQ2/33581 -15 [0126] FIG 36 shows an expl oded
per spective \arehpdmesief thabyanti@mt of a base rotation assenbly 3600,

according to one @gﬁﬁi Hat ﬁdyéﬁ LRvieREY g&a\yg @%ﬁé d||§p

expl oded perspecti ew Of a noun assenb

to one enbodimemhting asseEmbly3700i, ancord[r@lwnd:emboﬂﬁnem m‘rthememﬂied
0 one nbodlnent

perspective view of a m)veabl e .ass 00, d
of the invention. [h28d] RiGa38 39@”@“’%@3896%‘%&’ 8%8@%8&@%"% v of one

assembly 3800, according to one embodiment of the invention.

?ordi ng

[0129] FIG. 39A is an exploded, perspective view of one
embodiment of a spring assembly 3900, according to one embodiment of
the invention, showing various internal component parts associated
therewith.

[0130] FIG. 39B is a perspective view of an assembled spring
assembly 3900, according to one embodiment of the invention.

[0131] FIG. 40 is a force diagram illustrating one embodiment of a
computer system 4000 that includes a base 4030 attached to one end of
a moveable assembly 4040 and a flat panel display device 4050 attached
to the other end of the moveable assembly 4040, in which a display
weight 4010 is counterbalanced using a spring force 4020.

[0132] FIG. 41 is a graph depicting illustrative counter-balance
sum of moments for a moveable assembly, according to one embodiment
of the invention.

[0133] FIG. 42 is a graph depicting illustrative counter-balance
sum of moments with error bars for a moveable assembly, according to
one embodiment of the invention.

[0134] FIG. 43A depicts one embodiment of a counterbalance
adjustment mechanism in a first position.

[0135] FIG. 43B depicts one embodiment of a counterbalance

adjustment mechanism in a second position.



enbodi ment of a spring assenbly 3900, according to one enmbodi ment of the

I nvention, show ng various internal conponent parts associated therewth.
[0130] FIw0 0308386 a perspective view of an assenbl ed spripag/usazsissbl y
3900, according to one embodinent of the invention. [0131] FIG 40 is a
force diagramillustrating one enbodi ment of a conputer system 4000 that

i ncludes a base 4030 attached to one end of a noveable assenbly 4040 and a
flat panel display device 4050 attached to the other end of the noveable
assenbly 4040, in which a display weight 4010 is counterbal anced using a
spring force 4020. [0132] FIG 41 is a-@raph depicting illustrative

count er-bal ance sum of nonents for a noveabl e assenbly, according to one

enbodi nent of the.jnuent, . A,0133 i ' i NG
illustrative cou_ni%*%al ;Agg 4guﬂﬁ_ (% df:r%%néép'vc\;nﬁpﬁ gé@gl:ér%gaﬁéﬁ %Bpléh noveabl e
assenbly, acedfliradutifg epRe bRII® afbriMingfortahmovesisietassemily kdtbrding.  43A
depi cts one enbodi nent of a counterbal ance adjustnent nechanismin a first

posi tion. [0i36herntodigenieptheigventioenbodi nent of a count er bal ance

adj ust mrent mechani LN S |t : GHdfheRd 33581 - 16
[0136] FIG 44 is @@%Sﬁ%gﬁ%?.@gﬁﬂégﬁﬁ(@ﬁ\@é‘??ﬁ@i&%ﬁﬂ rgr%amuf acﬁri ng
error bars aif eforhemisTor bae embodineht of assmmable assaroblyi ng to one

enbodi nent of the invention.

0137] FIG 45 | h ' ' [
count er - bal ance si@d3%k rﬂﬁenl[‘@ f%!a Gﬁ%g%ﬁ%%‘?rﬁéng'regf ojd I i}é‘lﬁ%tﬁgge%f 3C/h

[0138] FIG | t lhgn ' b ssedB 3401 of
FIG 34, sho%%ﬁsﬁﬂ%'agérqzy TG 34 %",“’%’8 ifcoifit BPUERY pBweRaRIbter
computer system-related cables therein, according to one embodiment of

the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0139] An apparatus and method for supporting flat panel display
devices is disclosed. In the following detailed description, numerous
specific details are set forth in order to provide a thorough understanding
of the present invention. However, it will be apparent to one of ordinary
skill in the art that these specific details need not be used to practice the
present invention. In other circumstances, well-known structures,
materials, or processes have not been shown or described in detail in
order not to unnecessarily obscure the present invention.

[0140] FIG. 1E depicts one embodiment of a conventional
computer system that may be used with a display device as described
herein. The computer system 151 interfaces to external systems through
a modem or network interface 167. It will be appreciated that the modem
or network interface 167 may be considered part of computer system
151. This interface 167 may be an analog modem, an ISDN modem, a
cable modem, an Ethernet interface, a satellite transmission interface
(e.g. Direct PC), or other network interface for coupling a digital
processing system to other digital systems (e.g. the interface 167 couples
computer system 151 to a local computer network or to the internet).



conputer systemrel ated cables therein, according to one enbodi nent of the
i nvention. DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS [ 0139] An

appar at uswend/omsshod for supporting flat panel display de¢irase2/sisst

di sclosed. In the follow ng detail ed description, nunmerous specific
details are set forth in order to provide a thorough understanding of the
present invention. However, it will be apparent to one of ordinary skill
in the art that these specific details need not be used to practice the
present invention. In other circunstances, well-known structures,

materials, or processes have not been shown or described in detail in

order not to unnecessarily obscure the present invention. [0140] FIG 1E

depi cts one enbodi ' be used
W Eh o diopl ay delEEIneRa RYER IR 15 HRAE D aEeeRr 185 VK
i nterfaces t gn@xiRs nalcosvehtioRal protedsora suetieasoa Metowik Power fRCe 167.

It will be appreeciated that the nodem or network interface 167 ¥ be
consi dered p&MICTQATOEeSHRM 6F agy MttehPentym ﬁHP"soWﬂ?%?qoéce]“%é'7°rl¥ay5g§ an
anal og nodem I ' a
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[0141] The copulies 1& ¥ iftoRIRIEF BERGEIF B themobe a
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conventi onal processor, Ssuc as a torol a Power PC m croprocessor or an
I ntel Penti urinputiooppul) esardrolleveh®sy Digplay condiabeed! & condols sorthes3 by

150 1 nol ude OPBNtoTelnaTderRTSPRG o Joe T D85 SETeHERY Be i 557 o™
the menory 133pystal display device or other flat panel display device (e.g. organic light
emitting diode display, vacuum fluorescent on silicon display, field
emissive display, plasma display, etc.). The display controller 159 is
coupled to the display 161 through a cable 160, which in one
embodiment provides display data and power and control signals
between the display 161 and the display controller 159.

[0142] The input/output devices 169 may include a keyboard, disk
drives, printers, a scanner, a digital camera, and other input and output
devices, including a mouse or other pointing device. The display
controller 159 and the 1/0 controller 165 may be implemented with
conventional well-known technology. The mass memory 163 is often a
magnetic hard disk, an optical disk, or other form of storage for large
amounts of data. Some of this data is often written, by a direct memory
access process, into memory 155 during the execution of software in the
computer system 151. It will be appreciated that the computer system
151 is one example of many possible computer systems which have
different architectures. For example, Macintosh or Wintel systems often
have multiple buses, at least one of which may be considered to be a

peripheral bus.



and also to nass menory 163 and to display controller 159 and to the 1/0O

(i nput/output) controller 165. Display controller 159 controls in the
convent i owelodowniser a di splay on the FPDD 161, which may peTash/spssd
crystal display device or other flat panel display device (e.g. organic
light emtting diode display, vacuumfluorescent on silicon display, field
em ssive display, plasnma display, etc.). The display controller 159 is
coupled to the display 161 through a cable 160, which in one embodi nent
provi des display data and power and control signals between the display
161 and the display controller 159. [Oiu%] The input/out put devices 169 may
I ncl ude a keyboard, disk drives, printers, a scanner, a digital canera,

and ot her input a t put Vi L nc | r,ROLNtin

and, ouer nout SR Dby SHETube Y Mg B SRaflerel g peoant o
i mpl enent ed Wohiput€PBYSRIM Whidh Wedy bnmed wétbhihe! varjousTdisplesdevieesry 163
Is often a nagnetic hard di sk, an optical disk, or other foa:&of st or age

for large adesaredihetaina. Negwearkosompuierganayi otipelide s ihard fislera i r ect
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[0144] A cell phone, a personal digital assistant, or a digital
camera having a suitable display interface (to couple to a display device
as described herein) and a processor and memory may also be
considered to be a digital processing system or a computer system which
may be used with the present invention. A typical computer system will
usually include at least a processor, a memory, and a bus coupling the
memory to the processor. It will also be appreciated that computer
system 151 is typically controlled by an operating system software which
includes a file management system and a disk operating system.

[0145] Referring again to FIGS. 1E and 2A, in one embodiment of
the invention, certain elements of the computer system 151 (e.g.
processor 153, memory 155, bus 157, mass memory 163, display
controller 159, 1/O controller 165, an optical drive (not shown), and
possibly also interface 167) are housed in a moveable enclosure 242A
which is coupled to the base 242 of the moveable assembly (shown in
FIGS. 2A-2D as moveable assembly 200). The opposite end of the
moveable assembly is coupled with a FPDD (e.g. display 240, which
corresponds to display 161). In this one embodiment, a cable is disposed
within an interior portion of the moveable assembly 200 and couples the
display 240 to the display controller 159, which provides display data to



155 for execution by the processor 153. A Wb TV system which is well-
known in the art, nay be considered to be a conputer systemaccording to
the presewDoB¥B8éi on, but it nmay not include certain feaPCmasSoEbassn i n
FIG 2B, such as certain input/output devices. [0144] A cell phone, a
personal digital assistant, or a digital canera having a suitable display
interface (to couple to a display device as described herein) and a
processor and nenory may al so be considered to be a digital processing
system or a conputer systemwhich nmay be used with the present invention.
A typical conputer systemwl | usuallyﬁfnclude at | east a processor, a
menory, and a bus coupling the nenory to the processor. It wll also be

appreci ated that.c 1 LS pi I |} ;

operating sy %ﬂ'ﬁﬁ%ﬁtmﬁéhwﬁngﬁge@% f‘ﬂl?éé %ﬁ@eﬁﬁt‘@?@e‘%@and a

di sk operati?amﬁevsamnthé%%bl Regredls i(Ifoamgasuch asFbi@htnass amdcarastn one
enbodi ment of the invention, certain el enent %f the cosg:)yt er )@t em 151
(e.g. procesignalsisgnt by sy pputdevisgomthe Fﬁﬁ)j% ARrartpe §,erﬁi1sr’al 9
controller 13@ F@ﬁggat roller 165, an optical drive (not shown), and

possi bly als ?ﬁ ace’ 167) are housed in a noveabl e encl osure 242A which

i s coupled to the[piss] 2A42thef etbedimeetaof E1@s 28ntihg nisveabieianclqsues. 2A- 2D

as noveabl e assenbly 200). The o ite e f th noveabl e a ly is
coupl ed wi t h242Adssnpall 8.”0%!9@ﬁlngg%%i@,no\‘dﬂﬂgﬂ%ec@f:&%gb‘@n% mv&??& yy161).
In this one ' | ' it R ' )PP4patt | on of
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signal s sent fRy,@8) tdRUSupIIM SarfaBe {(BecH BBA 46k shélfecauriesoritable)t o
because its size, weight, and shape are sufficient to support the
moveable assembly 200 and FPDD 240 at various positions without
tipping.

[0147] It will be appreciated that the size, shape, and weight of
moveable enclosure 242A vary according to the length of the moveable
assembly 200 and the weight and size of the FPDD to be supported.
lilustratively, a FPDD 240 may measure approximately 6.0 inches or |
more, as measured diagonally across its viewing surface from one corner
to an opposite corner, and may weigh approximately 1.5 pounds or more.

[0143] Regardless of the embodiment, the'size, shape, and
weight of moveable enclosure 242A should be selected such that no
tipping occurs when the moveable assembly 200 is bent approximately
ninety degrees from vertical. Preferably, no tipping occurs when a
downward user force of approximately 2.0 Ibs to approximately 3.0 Ibs is
applied to FPDD 240 when moveable assembly 200 is bent
approximately ninety degrees from vertical.

[0149] In one embodiment, the bottom surface area of moveable
enclosure 242A measures in the range of approximately 0.5 square feet
to approximately 4.0 square feet. The system is designed to support a



the FPDD 240. [0146] In the enbodi ment of FIG 2A, the noveabl e encl osure
242A is small enough and |ight enough to be picked up and noved by a

si ngl e adwbto3persson, and yet is heavy enough to support tRETRRDIBIE4D at
various different positions w thout tipping. The noveabl e encl osure 242A
need not be physically attached (e.g. by clanps or adhesive or other
fixtures) to a support surface (such as a desk, shelf, counter, or table)
because its size, weight, and shape are sufficient to support the noveable
assenbly 200 and FPDD 240 at various positions wthout tipping. [0147] It
will be appreciated that the size, shap®- and wei ght of noveable enclosure
242A vary according to the Iength of the noveable assenbly 200 and the

wei ght and si f FPDD. d . Lvel 240
rraygrreasure :fﬁP xi#@fe‘f’?@'ﬁai ﬁfh@%pgghbgorbg,ééé%@?ﬁ@x %?angEgPPy
across its vigyiragdineafdince.d Nps) eneappradmately @5.0plbssidfeuser rferce.and nmay

wei gh approximately 1.5 pounds or nore. [0148] Regardl ess of the

enbodi ment , titkesteatively, dhadengthnef thgemgneable SRSy 205 FEYSENES IR shoul d
be selected s . gelol : { eabl e assenbly 200 is
bent appr oxi r%ﬁcpg?)b%ﬁglelgglt'gﬁ'ﬁgﬁgg?%ﬁ%%@\?\égﬁ:agé(?]ﬁ]cg%? erably, no tipping
occurs when a dovowsoj msenother anibddiammtowhere ehgvealle lassembly 200

approximately 3.0 I bs 1s_applied to FPDD 240 when novegabl.e assenbly 200 is
bent appr oxiang/er gdisplae2d0qegr %Boﬁe#%ﬁ?-geﬂ'ﬁ%%§sﬁy [%1%S?W'ﬁeﬁﬁgu@ﬁgodi nent ,

o apor b rat TV E60 eRUEE I, giblamats i piipencannig oo | oooe

systemis desngpelse telampeuonr Gthetvise/ txsiesed ROTAUSARINGBSEIface 208 BRDD 240

wel ghing in tcpveer ggg esu?'gacgppég)s((ie Zelo m50'v0ea|bPeS atsgembly 200 may also be
clamped or otherwise fastened to a substantially planar surface (e.g.
desktop) or vertical surface (e.g. wall or side of a desk). Remote coupling
may be accomplished using a wireless system or using extended lengths
of power and data cables.

[0151] Still referring to FIG. 2A, moveable assembly 200 may be
coupled with FPDD 240, as shown. Components of moveable assembly
200 may include: an actuator assembly 202, a display termination ball
222: g friction limit ball 226; a base 242; and a plurality of cables 234,
including a tension cable, anti-torsion cable, data, microphone, power
supply cables, and other cables.
[0152] As shown in FIG. 2A, actuator assembly 202 may be

centrally and fixedly coupled with a backside of flat panel display device
(FPDD) 240 using any of a number of suitable attachment methods (e.g.
bolts, welds, adhesives, etc.) well-known in the art. Actuator assembly
202 is provided to reduce the amount of user force needed to collapse
the moveable assembly. Typically, a user force of approximately 180
pounds to approximately 400 pounds is required. However, actuator
assembly 202 reduces this force to an amount easily provided by an adult
user (e.g. approximately 10.0 pounds to approximately 30.0 pounds). In

the views of FIGS. 2A, 2B, 2C, 2D, 4A, and 4B, several of the ball-and-



approximately 6.0 Ibs, at approximately 25.0 | bs of user force.
II'lustratively, the Iength of the noveable assenbly 200 may range from

appr oxi mewelog/0¥1386 i nches to approxi mately 48.0 inches. [OPE@jUShH3ZEBOL her
enbodi ment, where noveabl e assenbly 200 and/or display 240 are renotely
(e.g. wirelessly or otherwi se) coupled wth noveabl e encl osure 242A, the
base 242 of noveabl e assenbly 200 may be cl anped or otherw se fastened to
a ground surface or an overhead surface. Base 242 of noveabl e assenbly 200
may al so be clanped or otherw se fastened to a substantially pl anar
surface (e.g. desktop) or verti cal surdlace (e.g. wall or side of a desk).
Renote coupling may be acconplished using a wirel ess system or using

extended | engths . of power ; ' ' to FIG
2h, moveabl o SRS AEYIRInG s BTSRRI, Giierd FRbHF Y b BEIE Gt O
Conponent s ofyHigh a@blvRhindRemalivandésckstompohedts. an actuator assenbly 202,
a display termnation ball 222; a friction Ijmt ball 226: a base 242; and
g 'Pl urality of cabdteBl2dstuatphassembly 402 &paY bﬁ ‘%'&‘Hﬁ’e‘,’oéﬁme—dﬂﬂﬁgpﬁ cabl e,
ata, mcrop - P I gﬁ&\”? h
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Wi FTB a b?cks!\n?mblafcdr‘??bnﬁanef a@tmﬁba;asdemmae 20RFFRDnsedtiprushnoyghrgn of a
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easily provide an adult user (e.g. approximtely 10.0 pounds to
appr oxi nat el @ng@%’yﬁéﬂ‘?f@?k: In the views of FIGS. 2A, 2B, 2C, 2D, 4A, and

4B, several of thgopgd] 150fe\UhBSdiRfEhESS pRSXiMabead B3 dhdle 241 may be
shaped to include (or may be coupled with) a finger support member 260,
which provides a first compression surface. Finger support member 260
may be made of the same or a different material that comprises the
remainder of handle 241, and may take any suitable aesthetic or
ergonomic shape, size, or contour. Similarly, a distal end of handle 241
may be pivotably coupled with one or more components of actuator
assembly 202 such that handle 241 functions as a lever arm. As shown
in FIG. 2A, handle 241 is angled away from the backside of FDD 240
such that the proximal end of handle 241 is positioned near an edge of
FPDD 240. In one embodiment, the edge may be the left-hand edge of
FPDD 240 as viewed from the back (e.g. right-hand edge as viewed from
the front).

[0155] In one embodiment, a tension cable, coupled at one end
with base 242 and coupled with a component of the actuator assembly
202 at the other, functions to keep the balls 226 and sockets 227
generally aligned. When tensed as shown in FIG. 2A, the tension cable
locks the moveable assembly 200 in a desired viewing position by forcibly
pressing balls 226 against friction inserts in sockets 227. Pulling the
proximal end of handle 241 towards the backside of FPDD 240, relaxes



-21 socket conponents are not shown in order to provide views of the cables
which are within the ball-and-socket conponents. [0153] Actuator assenbly
202 may b&owboki3ge contai ned within a housing of FPDD 240Psumalsor/ssss1 handl e
241 may afterwards be coupled with a conponent of actuator assenbly 202
via insertion through an opening in the housing. Handle 241 may be forned
of a single piece or of nmultiple pieces of a stiff, durable material such
as netal, plastic, or a conposite material. Exenplary netals include
steel, alumnum titanium and alloys _thereof. [0154] In one enbodinent, a
proximal end of handle 241 nay be shaﬁgd to include (or may be coupl ed
with) a finger support nmenber 260, which provides a first conpression

surface. Finger, s ort nenber p f f t
material tha ect@HgF‘?D@é%n caRle ?‘%ﬁgﬁ%ﬁ&gﬁ Hﬁ%ﬁ%ﬁ%@ﬂﬁﬁéﬁﬁ%ﬁ&%ﬁ% an3e/r o
sui tabl e aesfiekils 226 aRbPIRMithe Fhelvh iriers, tooallavomovsablSiassembly, a
distal end of handle 241 “~may be pivotably coupled with on .orgrrg{?(sa

] as a

Icorrponents oioaﬁm betmanipadatetinip adeskad iconfiguraiiand) @noa ACniaYe
ever arm sho . . 1 ' %m(y
backsi de of Aaﬁﬂreéﬁﬂéonéﬁ%@'?narﬁ%h%a%%@a Ig%@@o%tﬁgh\ e nZé%lrlrﬁ'imZt%%si tioned

near an edgerdéasififRendi241.n one enbodi ment, the edge may be the |eft-hand

edge of FPDD 240 as viewed fromthe back . Q. I - hand, edge . i
from the front). QP35 one eRbOdimen ﬁéw'ﬁée"égx @{i@ggﬁ\ec\ggwgfg 5 ‘?Sré\éll g\tNegne
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?ggﬁ; aIt Ihg ?rl) 5gggl¢lt6h Mwsﬁthnharrijme'ggagr?ehsmlma rlg&ay;_reﬂp,n portione ot froabl e
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behind FPDD 240 to rest on either its backside or on the finger support
member 260. Assuming an embodiment like that shown in FIG. 2A, the
user may relax moveable assembly 200 by compressing the fingers of
the right-hand against the first compression surface, which is the finger
support member 260 previously described, while simultaneously
compressing the palm of the right hand against a second compression
surface, which is a portion of the front surface 240A of FPDD 240. This
compressing moves the proximal end of handle 241 from a first tensioned
position towards the back of the FPDD 240, while simultaneously moving
the handle’s distal end away from the back of FPDD 240. As the distal
end moves away from the back of FPDD 240, the tensioned cable
relaxes and the formerly rigid moveable assembly becomes flexible.

[0157] Once moveable assembly 200 is relaxed, the user may

adjust the viewing position of FPDD 240 using one or both hands. For
example, in another embodiment, the user may compress handle 241
with one hand, while manipulating moveable assembly 200 with the
other. A desired viewing position may be locked in place by opening the
fingers of the hand compressing the handle to allow the handle 241 to

move from a second relaxed position back to the first tensioned position.



proxi mal end of handl e 241 towards the backside of FPDD 240, relaxes WO

03/ 041386 PCT/ US02/33581 -22 the taut tension cable such that spring
activat edwploaiogess i n sockets 227 |ift balls 226 away fr @criuse2/s3sscti on
inserts to allow noveabl e assenbly 200 to be nanipulated into a desired
configuration. Once achieved, the desired configuration may be "frozen" or
locked into position sinply by releasing handle 241. [0156] In one

enbodi ment, a user may adjust the view ng position of FPDD 240 by grasping
the I eft-hand and right-hand edges of FPDD 240 with both hands. The user's
pal ms nay rest on portions of the front23surface of FPDD 240, with the
fingers of each hand naturally curling behind FPDD 240 to rest on either

its backside or o fLnger. suppor nb 6Q. ) di ment
like that shown i EO% E«g?er{lﬁg Rﬁ efo x;(?;-@?aia %@9@:@#@ ggs'@ﬁ%‘%mgoo by
conpr essi ng _efmﬂgemo q§ sHdWen.| | EhithiBavidwadiai gt beheeénribiat alisplagssi on
surface, which is the finger support nenber 260 previously described,

whi | e si mul t dermipatign bedlAA2eard agtuater asgambly 207e 1t PEREMREAMERLI#HE: a

second conpression surnf | i ' t; 240A
S P Sy e MRl 1t koo s 9 he BAcebr bt 280t pridage 2400
first tensiongevidem 4xieof retatiod subbankialikneéar FREOF2IDs 2¢0fervdfimhass.

si mul taneousl'y nmoving the handle' s distal .end a f t he back, of FPDD
240. As the dhsether éﬁbb%mtﬁwsmﬁ%nﬁ"ﬁé”ﬁﬁ‘éﬂmggu%‘ﬁl‘g,a‘%%tqrensi oned
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[0157] Once B asse user may adjust the

vi ewi ng posi tFRDDA40-PRE shédnliniFIG. @B te ohtarmdshedge ofband fray in
anot her enbodi ment, the user

mani pul ating bﬁﬁ%ﬂ@ﬁ%@’s‘&%ﬁr&% Bgo ] r?eﬁgﬂaggg[:ﬁﬁ%ﬁo’\ém%}s%tggevihg\r/]\nq’ng\m' e
position may be | qgkge] ReRhfHENS tOIFIB! 28, tife is shown, according to one
embodiment of the invention, a plan view of FPDD 240 and moveable
assembly 200. The gap 290 between handle 241 and a back surface of
FPDD 240 is more clearly shown. In one embodiment, this distance
measures approximately 50.0 mm to approximately 70.0 mm. Gap 290
represents the distance through which handle 241 moves during a power
stroke (e.g. depressing the handle to release the tension holding the
FPDD 240). In another embodiment, where actuator assembly 202 is
enclosed within a housing of FPDD 240, the gap may measure
approximately 50.0 mm to approximately 70.0 mm. The size of gap 290
may be determined based on the average measurements of an adult
human hand, which average may be calculated from combined
measurements of approximately 10 adult male and approximately 10
adult female hands. Optimally, the size of gap 290 should fall within the
range of an adult human’s maximum gripping power. Additionally, the
size of gap 290 and the length of handle 241 should be coordinated to
yield a maximum power stroke from a minimal applied user force. In one
embodiment, the applied user force is within the range of approximately
10.0 to approximately 45.0 Ibs. However, future developments in

technology may reduce the amount of applied user force to approximately



fingers of the hand conpressing the handle to allow the handle 241 to nove
froma second rel axed position back to the first tensioned position. WO

03/ 041386wB@3husSe®/ 33581 -23 [0158] Referring now to FlI GPCIRISoa3Isack vi ew
of noveable assenbly 200 is shown. In this view, it can be seen that
display termnation ball 222 and actuator assenbly 202, in one enbodi nent,
are positioned substantially in the center of the back of FPDD 240 in
order to provide an axis of rotation substantially near FPDD 240's
center-of-mass. In other enbodinents, display term nation ball 222 and
actuator assenbly 202 may be non-centr%ﬂﬂy positioned on the back surface
of FPDD 240. As shown in FIG 2B, the outernost edge of handle 241 may be

substantial |y, coterm,nous_ wt £

Referring _nov@Or@p?PEgs ?_&,?estshéP@PEggﬁﬁﬁﬁ?ﬁ'atggﬁ?ﬁsﬁ%gh @%Vémmeé%bj%g?t?rent of
the inventi oihe grdt@RdvA£iIIMg FithR tRd Scopel ofrthecprelsent iagentidi.y 200. The gap
290 between handl e 241 and a back surface of FPDD 240 is re.clearly

shown. In one enbd@n6@hiRefering npw taFiG. 2Retene ssShown AGCREFBE0 89€0 mm to

approxi matel y 70, L ep. Sl i kch
andi e 241 mergeodlufdh gTHR GiSptoE SREViSw St diclAgESsbmpR- R0 AR T
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actuat or asse y is enclosed within g housing,of EPDD,240, th
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human hand, whrchaverag | at conbi ned neasurenents of
appr oxi mat el yeffhime substamtiallpcdnsiapt whemanelvgable asstmbly f20%iseanirads .

aman s i RV B o e paAdANtaAats: anth Bowst subB) GeRsBRvand ¢ ne
l'ength of hand|¢ wéaP el bassaprslidiicadld Quides that are located non-

centrally within the interior of balls 226. Accordingly, an additional length

of cable slack approximately equal to about 1/3 of the tension cable

length may be included within the moveable assembly 200 for the data

and power supply cables. In other embodiments, where the FPDD’s

power supply is self contained or wirelessly broadcast, and/or where the

FPDD’s data transmissions are wirelessly broadcast, moveable assembly

200 may contain only tension, torsion, and power cables.

[0161] It can be seen from FIGS. 2B, 2C, and 2D that the display
surface area 240A of the FPDD 240 (which is usually most (e.g. more
than 75%) of the surface area of the front surface of the FPDD) is
substantially larger (e.g. at least 10 times larger) than a cross-sectional
area of the moveable assembly 200 (which may be referred to as a
neck). This cross-sectional area is a cross-section of the moveable
assembly taken perpendicularly relative to the length of the moveable
assembly (e.g. the cross section obtained at line 2D-2D shown in FIG.
2D). This cross-sectional area is typically a small fraction (e.g. about
1/50 to about 1/6) of the display surface area 240A. It will be appreciated
that the display surface area is the surface on which the display data (e.g.



yield a maxi mum power stroke froma m nimal applied user force. In one
enbodi nent, the applied user force is within the range of approximtely
10.0 to approoxirset ely 45.0 | bs. However, future devel opnemC3/usn2/3358chnol ogy
may reduce the amount of applied user force to approximately WO 03/ 041386
PCT/ US02/ 33581 -24 10.0 pounds or less. It will be appreciated that such
devel opnents are to be construed as falling wthin the scope of the
present invention. [0160] Referring nowto FIG 2D, there is shown,
according to one enbodinent of the invention, a side view of noveable
assenbly 200. As shown in FIG 2D, nowubl e assembly 200 nay be positioned
in a variety of scul pted, curved, bent, or spiral positions. As evident

fromthe above Figures, the.cab I r itioned
t ensi on cabl @grﬁeh&%s%'ﬂg%%ﬁ% %qurcgsg@ﬁsﬁggwo e%%&gggﬁgeygé%%y 200 is
bent or curygdispldyaRMera usdroflpé Rohputdrsysterdat a and power supply cables
may vary because t'hey pass through cable guides that are | ocated non-

centrally within the interior of balls 226. Accordingly, an additional

| ength of cah| ' ENE e tension
cable Iengt m&w&#@%@@éﬂiﬁﬁ Fﬁﬁoveab gléaységﬁm 9% for the data
and pover supply qe#b2F. ReferdingenowntooRIGES] shenshis showe &RIEYaM mwer
supply is self contained or wirel ess]y broadcas

t. and/or wate)r the FPDD s
data transmi £esnRlagy dorfves e PVRrBERRGSs MOMERLS, ASSOSALEAHMIN 988 may
contain only ¢t s ' ok ik lenSsHdi een from
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(which is usugl slyowmsh F6. §, amte basacoffuiensystam 310Adbe mpveakle t he

| arger) t han assertae 3908, peridne TR P h e s B sBh s od 0 ani ch

g?gsg?sregz ?{)L&)‘g?és@ﬁgarsge etgﬁﬁllgévea-ﬂi'é enelolefe 242N aRdlalés ftlidesPa base
which secures the moveable assembly 310B to the base computer
system 310A. The base computer system 310A, in one embodiment,
includes certain elements of the computer system (e.g. referring to FIG.
1E, a processor 153, memory 155, bus 157, mass memory 163, /O
controller 165, interface 167, and a CD-ROM drive or other types of
optical drives) and is coupled electrically to the FPDD 310C through a
power and data cable (or cables), which provides power to the FPDD
310C and provides data for display on the FPDD 310C (and optionally
conveys data, such as control signals, from controls on the FPDD 310C
to the computer system in the base computer system 310A. In one
embodiment, such cable (or cables) are housed and concealed within the
interior of moveable assembly 310B and are not normally visible to a
user.

[0163] The moveable assembly 310B mechanically couples the
base computer system 310A to the FPDD 310C. In one embodiment,
this coupling is through a series of ball-and-socket joints which are held
together by a tension cable within the ball-and-socket joints. The
moveable assembly 310B is mechanically coupled to the base computer
system 310A at a base end of the moveable assembly 310B and is



assenbly taken perpendicularly relative to the |l ength of the noveabl e
assenbly (e.g. the cross section obtained at line 2D 2D shown in FIG 2D).
Thi s croswogapsizecnal area is typically a small fraction (@cg/usabsasslt 1/50
to about 1/6) of the display surface area 240A. It will be appreciated

that the display surface area is the surface on which the display data
(e.g. WD 03/041386 PCT/US02/33581 -25 a graphical user interface such as
the Maci ntosh OS X or Wndows 2000) is displayed to a user of the conputer
system OVERTURNI NG MOVEMENTS AND GENERAL SYSTEM DATA [0162] Referring now
to FIG 3, there is shown a diagram of'26€xerrpl ary torques and overturning
nonents associated wth one enbodi nent of the invention. The three

conmponent s of this.enhodi t S [ h nput er

ystem S10A, MARTHGARGROUPR daahy ST 3186 AL SRt TR oce

conput er syshifedbfassembl9gI0B]s to the noveabl e encl osure 242A, and al so

I ncl udes a base which secures the noveabl e assenblgy 33 OB to thegg se
A2 | '

conputer syst em §A164] Frrfeping ta Hpemhodinent of 1 SEri@diH 08 mrent

Celud . _ B
£ a pr ocessd) TaSaSIBR syl Ll fehel! Al e otk b FUSERAY, 1,
165, i nter f age31dithe ancveablDasEbmiily reasures hpproxjmeatelyB.00inchesl Iairi ves)

and is coupled electrjcally to t FPDD_310C th h dd
cabl e (or cal@ﬂ@s‘?WWﬁiW%&&ﬁ@@tf%&lﬂ@fﬁé‘etrﬂ@’r a?%fﬁ%qgeﬁép%]%wgteg dat a
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and the weight of the base (Wb) 304 measures approximately 12.00
pounds.

[0165] Using these exemplary measurements, together with an
estimated distance 309 of approximately 13.29 inches, and an estimated
distance 308 of approximately 6.64 inches, the upward force (Fu) 306 at
the display needed to overturn the system is calculated to be
approximately 9.25 pounds, while the downward force (Fd) 310 needed
to overturn is calculated to be approximately 1.22 pounds. In one
embodiment, distance 309 is measured from base center-of-mass to
display center-of-mass. Similarly, distance 308 is measured from the
base’s center-of-mass to the moveable assembly’s center-of-mass.

[0166] It will be appreciated that increasing the weight of the base
will tend to improve the stability of the entire assembly. It is preferable
that the base, and the rest of the assembly, should not be so heavy that it
cannot be easily moved by a single human user (e.g. an adult user). For
example, it is preferable that the whole assembly should be less than
about 45 pounds (Ibs) and have a footprint on the surface on which it
rests of less than about four (4) square feet. Normally, the weight and
size of the base (including the base computer system) are designed, as
described herein, to counterbalance the weight of the moveable



[0163] The noveabl e assenbly 310B nechanically couples the base conputer
system 310A to the FPDD 310C. In one enbodinent, this coupling is through
a series whobakizsand- socket joints which are held togeth@cThisoza3zsensi on
cable within the ball-and-socket joints. The nobveable assenbly 310B is
mechani cal ly coupled to the base conputer system 310A at a base end of the
noveabl e assenbly 310B and is WO 03/041386 PCT/ US02/ 33581 -26 nechanically
coupled to the FPDD 310C at a display end of the noveable assenbly 310B.
[0164] Referring to the enbodi ment of FIL.G 3, base radius (rb) 307
measures approxi mately 4.72 i nches, whid%e a neck bend radi us (RN) 303 of

t he noveabl e assenbly neasures approxinmately 3.00 inches. In one

enbodi nent, the total | h I u :

appr oxi mat el 58 BhY PREREEDD, RloGaf MRS, FRBEE SRR M BREGRCR) 502

nmeasur es apppexsiithtel at rharf® pesitis positiensgXg, Z)fpitcRPawndoll)aanddher

mechani sm (Wd) 301 neasures approximately 5.00. pounds; ?nq_the wei ght of
01

the base (Wbwhate assermbheis stifFtaklierigeidpesnedip poaveiurn). o 1656 8reg t hese
exenpl ary ne the 7 i i

app?gxi rr)eltt el f/ss kﬂé%’ ?(%@%W’a{ral)d'rea "Igs hlgn%a%%z&b@?gféin%lg%ﬁgggegg%%@gxi mat el y
6. 64 inches, attaghegwer thd surfacé Fan wafiéh dt restbp dosghmpsneedeadtion @verturn

the systemis calculated to b approxi mately 9. 25 pounds, ,whil.e the
downwar d f or @8heslye arep '?\@eﬂ@ge"?a %Ué‘?qmermi QO%?U;\EPS{?&%‘H {Q Mpintain

appr oxi mat el : Pl enbodi nment, distance 309 is neasured
from base ce}r%%%wlﬁifo?(ﬂnﬁggﬁifl%a ékds:ég@?%y center-of-mass. Simlarly, distance
308 is neasured fromthe base's center-of-mass to the noveabl e assenbly's

center-of -nma 6] It will be appreciated that i [ th i ght of
t he base ?)slspw\j&] W pp I at increasing e weig 0

[0167] In one embodiment, the FPDD 240 illustratively shown in
FIGS. 2A-2D, is a 15 inch LCD panel having a target weight of
approximately 4.20 pounds (1.94 kg). The 15.0 inch length is a diagonal
distance measured from one corner of the viewing area to an opposite

~ corner.

MOVEABLE ASSEMBLY (E.G. NECK MEMBER)

[0168] In one embodiment, the weight of the moveable assembly
200 shown in FIGS. 2A-2D is approximately 2.0 pounds (0.907 kg),
including the balls, sockets, and cables. In one embodiment, the overall
articulation length (as measured along a longitudinal dimension of the
member 200) of moveable assembly 200 is approximately 15.5 inches
(39.37 cm), and its maximum cantilever distance is approximately 13.5
inches (34.29 cm). The moveable assembly 200 provides the ability to
move the FPDD in at least three degrees of freedom and preferably six

degrees of freedom (X,Y, Z, pitch, yaw, and roll).

BALL-AND-SOCKET DATA
[0169] In one embodiment, there are 10 sockets, 9 articulated

balls, and 2 fixed termination balls. The diameter of each ball measures



will tend to inprove the stability of the entire assenbly. It is preferable
that the base, and the rest of the assenbly, should not be so heavy that it
cannot beweasiokséroved by a single human user (e.g. an ad®Cu/usezs3ss1 For
exanple, it is preferable that the whol e assenbly should be | ess than

about 45 pounds (Ibs) and have a footprint on the surface on which it

rests of less than about four (4) square feet. Nornally, the weight and
size of the base (including the base conputer system are designed, as
descri bed herein, to counterbal ance the wei ght of the noveable WO 03/041386
PCT/ US02/ 33581 -27 assenbly and FPDD #&C so that the FPDD 310C can be

sel ectively positioned at many possible positions (X, Y, Z, pitch, yaw,

roll), and the whal S | S sty e . do ' r

overturn). Tl?tﬁ’g,ro’f'ﬁbaﬁ%@’ §§r®o¥'ﬁ®e§%dng$?r§%@ét ?%ﬁygacﬂ?ﬁ gﬁgﬁégtogg\gge@orrput er
system to be shiyRHty metsupedred 14odddreesur face on which it rests; no clanps
or suction or Tadhesive are, in a preferred enbodi nent, normally needed to

nﬁLntain stability of the entire assenbly. DI SPLAY [0167] In one
LD panel hadioion SABHERRTA o abor oxi mat ol y 4. 20 pounds (1. 94 kg).
IEZ \1/|5e\(/)\/| inncgr L:ngghgdr)]]s(;ﬁogise?egﬂb@diimeﬂit,s:waﬁdachmtsﬁmleesl staadmiroradt cableer of
MEMBER) [OgGEk]aViﬂg 6%?%@888?44@?&”, f#&ﬁ&éii%ﬁ/gfggkfﬁ)ﬁg ﬁg%&%ﬁ ‘égééa‘%%i#glg; 200
P oo A
| engt BI (as ngacketdd sppeogmmtélgriy?s inthmdiamites rasicomayfbe aguippedivéth 200) of
roveable assebrgl)lls%a%?(ofelrraleagﬁ Etl%( Iacr‘,tc%ta olrym%c 'a5ni|sr?lcehnedsand also equipped with
a stop ferrule on the base end. Because the tension cable is centrally
positioned within the interior of the moveable assembly, it will be
appreciated that the tension cable path length remains substantially
constant. It will also be appreciated that the tension cable is not limited to
a particular length, but that the length of the tension cable may vary
depending on the length of the moveable assembly. (e.g. in one
embodiment, the tension cable may be approximately 398.90 mm long).
[0171] On the other hand, because data, power, microphone, and
other computer system-related cables are routed along the outer interior
regions of the moveable assembly, it will be appreciated that the path
length of these cables is not constant, but changes as the moveable
assembly is twisted or bent. Accordingly, additional lengths of data,
power, and communications cables may be provided to accommodate
the path length change. lllustratively, the additional lengths may measure
approximately 20% to 30% more than the straight line path length. The
straight line path length is the path length measured from one end of the
moveable assembly to the other when the moveable assembly is in a

substantially straight, non-twisted, unbent position.



(39.37 cm, and its maxi mum cantil ever distance is approximtely 13.5

I nches (34.29 cn). The noveabl e assenbly 200 provides the ability to nove
t he FPDD wp oan413e@st t hree degrees of freedom and pref er alPCy/tsox33s8egr ees
of freedom (X, Y, Z, pitch, yaw, and roll). BALL- AND- SOCKET DATA [0169] In
one enbodi nent, there are 10 sockets, 9 articulated balls, and 2 fixed
termnation balls. The dianeter of each ball nmeasures WO 03/ 041386

PCT/ US02/ 33581 -28 approximtely 38.00 nm and the target articulation
angl e between segnments neasures +/- 14 degrees. TENSI ON CABLE DATA [0170]
I n one enbodi nent, 3/16 inch stainless-4%eel aircraft cable having 7 X 19
construction (e.g. 0.01 inch strands) is used for the tension cable

previously d ri nsion cable may be covered in a nylon |acket
to approxi mmﬁaglsm%%gl aneter, and nay be equipped with a ball shank
ferrule on the actigayey IediNichbEdithetid edlchoabpatipd esbolet hassenmtlop
ferrule on the base end. Because the tension cable is centrally positioned

wi thin the i rostding two atifesiveveseits Asfyshabrasive inger haea kassrRtiahed t hat

the tension cable path | r [ S | : [ i1l also
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I ength, but tdwion hevingngcbrrebpohéingendémal trabhd. Mhe interjor siefaeediofg on t he
| engt h of the noveabl e assenbly. (e.g. in gne enbodi rpe t,..the tepﬂs{l on
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mm. In this one embodiment, the friction surface coverage is
approximately equivalent to # 140 grit. Additionally, travel of the annular
plungers is approximately 0.25 mm per interface.

[0173] In a further embodiment, a spherical glide ring may be
inserted within the socket assembly in place of the abrasive insert.
Additionally, one or more rims of the abrasive socket assembly may be

equipped with an abrasive ring, as described below.

ACTUATOR MECHANISM

[0174] In one embodiment, a lever ratio of the actuator
mechanism is approximately 11:1; and the mechanism stroke ranges
from approximately 0.0 mm to approximately 0.7 mm, with an operating
range of approximately 0.0 mm to approximately 0.5 mm. In one
embodiment, the user stroke range (nominal) is approximately 50.0 mm
to approximately 70.0 mm. The user force, in one embodiment may
range from approximately 20.0 to approximately 25.0 pounds. In other
embodiments, the user force may be less than approximately 20.0
pounds. The creep adjustment range may be approximately 3.0 mm.
The force adjustment range may be approximately +/- 60.0 pounds (e.g.
0.25 inch adjustment @ 400 pounds/inch).



power, and communi cations cables nmay be provided to accommpdate the path

| ength change. Illustratively, the additional |engths nay neasure

appr oxi newelog/0208 t o 30% nore than the straight |ine pathPCengohi33sshe
straight line path length is the path I ength neasured fromone end of the
noveabl e assenbly to the other when the noveable assenbly is in a
substantially straight, non-tw sted, unbent position. WO 03/041386

PCT/ US02/ 33581 -29- FRICTION I NSERTS [0172] In one enbodi nent, each
abrasi ve socket assenbly contains two abrasive inserts. A first abrasive

I nsert has a base portion containing addinternal thread, while the second
abrasive insert has a base portion having a correspondi ng external thread.
The interior surfaces of the abrasive inserts are concave and nay be
coated with granular materials such as silica, alum num oxide, or tungsten

carbi de. I n quevEXBLREIFRCLOSURE(E.GI BASECOMPBIER SYISTEM):asi ve inserts
are brazed with tun%%t eln carbide particles having an approxi mate grain

size of about 0.1401 nenererabedEnentn Bif W@N@?blleh%nql?$l€_ﬁi}?ﬁ§ 3 W&
coverage | s iﬁﬁﬁ%fé&%%&?ééfpr%&%éﬁ%fﬂ%togfbyﬁ&%ﬁg %;Ta]'réxirrr%@&iwwggwij%t ravel

of the annul ar rs"i's appro per iInterfa 173] In
a further erbgith renfootprisplitametdr off i alsproximgately 240.0i merc t dil willt ben t he

ket nbly i I f t ive .i t. Addit] | |
e of "the ASRIERREG GReIneabssaR POl T GieRICHr iz WBREEi ve "
ring, as descrihed Bel e pCTUATORRCHANG AL Oddds Ifiap assmpdiment. o

| ever ratio o @ actuator nechanism’is approxi mately” 11:1; and the
mechani sm st rfobtpririsgend Vicemvepga.oxAdditieingllp, therbattorappudacarmfethe 0. 7 nm
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bottom of the moveable enclosure may also be equipped with a non-slip
surface. In one embodiment, the non-slip surface may be a tacky,
spongy, rubber-like material. In another embodiment, the non-slip
surface may be a rubber suction device. In a further embodiment, the
non-slip surface may be a magnetic or electromagnetic device.
Additionally, the base may be equipped with one or more input devices
(e.g. push buttons, touch sensitive buttons, touch sensitive screens, etc.),
peripheral ports, or peripheral devices (e.g. DVD and CD-ROM drives,
speakers, etc.). As previously described, one or more components of a

computer may be housed within the moveable enclosure.

LOADS

[0176] It will be appreciated that the moveable assembly 200 is
not limited to supporting a particular load, but that moveable assembly
200 may be designed to accommodate a variety of loads. In one
embodiment, the moment sum at the base socket is calculated, thus:

Display + Mechanism: 5.2 Ibs x 13.5 inches = 70.2

inches*pounds
Moveable Assembly: 2.0 Ibs x 6.5 inches = 13.0 inches*pounds
Total: = 83.2 inches*pounds.



enbodi nent, the user stroke range (nomnal) is approximately 50.0 mm to
approximately 70.0 mm The user force, in one enbodinent may range from
appr oxi mewelog/0208€0 to approxi mately 25.0 pounds. |n ot her pCenisozsasent s, the
user force may be | ess than approximately 20.0 pounds. The creep

adj ust mrent range may be approximately 3.0 mm The force adjustnent range
may be approximately +/- 60.0 pounds (e.g. 0.25 inch adjustnent @400
pounds/inch). WD 03/041386 PCT/ US02/33581 -30 MOVEABLE ENCLOSURE (E. G
BASE COVPUTER SYSTEM: [0175] In one enmbodi ment, the noveabl e encl osure has
a weight in the range of approxi nmatel y31‘2. 0 pounds to approximtely 13.0
pounds, wth a footprint dianeter of approximately 240.0 nm It will be
appreciated that the base is not limted to one particular size, weight,
shape, or appearance. Rather, heavier bases may have snaller footprints,

and vice versa. Aq@M77pn bie drhBobisdrtmasusstinsateol holding terqeahbdtethencl osure
may be larger or snmaller than the top surface. The bottom of the npveabl e

encl osure nmybagesis appreyimaipyd! 2. Qh”@"%ﬁo‘émdﬁa with,ap gsimated fasditv@odi ment |
the non-slip Y1 Be a tacky, spongy, rubber-like material. In
anot her enboaac‘%ggﬁ%t%& ngn slip surface may be a rubber suction device.
In a further enbodi nent, the non-slip surface nmay be a magnetic or

el ect romagnet | vice. _Addjt] L1y, N gui pped with one or
nore i nput de’\abegp‘bf-g @SS&ML(\?&?‘W&EWhM buttons, touch
sensitive screens ) Wﬁ‘g{ 0 r e.qg.
DvD and CD- ROM drl[\sﬁtﬂ8 ;I'Bga (laIPs faol® ﬁito'i”dpﬁ\??gw Iy dgiseg‘rélﬁigéergéﬁ%sge or

nor e conponerdassociatad \mtbmnﬂembmdynem dfdhe@ﬂesarttlm\mrﬂlbe nmoveabl e encl osure.
LOADS [0176]Taltt)|ev¥' |1 be appreciated that the noveabl e assenbly 200 is

Item mm % Notes
Cable Elastic Stretch @250 Ibf 0.66 11% Calculated based
on datasheets

Long Term Stretch 0.20 3% 0.001 inch perinch
per VerSales @
60% of rated load

Compression 1.20 19% Estimate based on

experimental data
Geometric Path Length Change 0.40 6%  Calculated based
on geometry
Cable Bending Stiffness 0.60 10% Estimates based on
empirical data
Thermal Expansion 0.17 3% Calculated based
on70°C
temperature change
Plunger Travel 3.00 48% Basedonone
embodiment
(0.25 mm X 12)

Total (Estimated) 6.23 100%

ASSEMBLIES AND COMPONENTS

[0179] Referring now to FIG. 4A, there is shown a cross-sectional
top view of a moveable assembly 400, actuator assembly 400A, and
FPDD 440, according to one embodiment of the invention. Tension cable
490 runs through central portions of balls 426 and terminates at the
display end in a ball ferrule 434, which is coupled with distal end of

handle 460. In another embodiment, ball ferrule 434 may be coupled



not limted to supporting a particular |oad, but that noveabl e assenbly

200 may be designed to accommodate a variety of |oads. In one enbodinent,
t he nonerwoB/0¥1386 t he base socket is cal cul ated, thus: D plragoz3Igechani sm
5.2 I'bs x 13.5 inches = 70.2 inches*pounds Mveabl e Assenbly: 2.0 | bs X
6.5 inches = 13.0 inches*pounds Total: = 83.2 inches*pounds. W) 03/041386
PCT/ US02/ 33581 -31 [0177] In one enbodi nent, an estimated hol di ng torque
at the base is approximately 125.0 inches*pounds, with an estimted nargin
of approximately 1.5. MOVEABLE ASSEMBLY DI SPLACEMENT ESTI MATES [0178] The
foll owm ng tabl e provides exenpl ary neasid-ements associated wth one

enbodi nent of the present |nvent|on Table | Item nm % Notes Cable El astic

Stretch @250 |.of 1%

Streten 0 2048 8 S [ptierpuih AR UBIE Pl HRIERES: e, ARy
Conpr essi On In€ QistA%ries bf ABAGIc B mwe@owsth@mmmwtmcwmmed Pat h
Lengt h Change 0.40 6% Cal cul ated based on _ge omekné1 Cabl e Bend| ng Stiffness

0.60 10% Est iwitit @ springear pistoncagsemty47@at Bhe Trastadiandiedfdi Sitdt0s 30

Cal cul at ed b%sr%dspnng or piston assembly 470 are further described below.

PRINCIPLE OF OPERATION

[0180] Experiments performed to test the suitability of support
mechanisms highlighted two significant drawbacks: substantial holding
friction and the need to support the flat panel display device with one
hand while manipulating the friction actuating device with the other.
Although, gooseneck designs, such as a group of ball-and-socket joints,
provide more degrees of freedom and a wider range of viewing positions
than traditional support mechanisms, they require large amounts of
holding friction to support heavy objects like flat panel display devices
(FPDD’s) in stable positions. Typically, the amount of holding friction
required is greater than an adult user can overcome (e.g. 180 — 400 Ibs
or more). In cases where the holding friction is of an amount (e.g. 20 —
30 Ibs) that can be easily overcome by an adult user, the prior art
gooseneck-like support mechanisms gradually droop, or suddenly fail
altogether, causing damage to the FPDD.

[0181] In gooseneck designs, where the friction actuating
mechanism is disposed on or near the base of the support mechanism,
users must manipulate the friction actuating device with one hand while
simultaneously supporting the FPDD with the other to keep the FPDD
from dropping and being damaged. The disadvantages of such systems
are that they are awkward and time consuming to use.

[0182] With reference to FIGS. 4, 7A, and 8, operation of the
actuating mechanism leverages conservation of energy principles to
reduce the amount of user force required to relax the tensioned moveable



on 70 C tenperature change Plunger Travel 3.00 48% Based on one

enbodi nent  (0.25 nm X 12) Total (Estinmated) 6.23 100% ASSEMBLI ES AND
COVPONENTSO[000¥3B6 Ref erring now to FIG 4A, there i s showrCa/uso2/33581
cross-sectional top view of a noveable assenbly 400, actuator assenbly
400A, and FPDD 440, according to one enbodi nent of the invention. Tension
cable 490 runs through central portions of balls 426 and term nates at the
display end in a ball ferrule 434, which is coupled with distal end of

handl e 460. I n another enbodiment, ball _ferrule 434 may be coupled WO

03/ 041386 PCT/US02/33581 -32 with a craddk (not shown), which is coupled
with handle 460. In FIG 4A, the distal end of handle 460 is coupled with

crank. hanai SoROICIE- RS k" piRG ' Abenhad, 1eA8RERER, Y0 8, T
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in the tensmned cable 490 and in the wave springs 480.

[0183] Because the tension cable 490 and the wave springs 480
are not massless and ideal (e.g. having no internal friction when
compressed or stretched), a portion of the kinetic stretching energy is
“lost” (e.g. converted to other forms of energy, such as heat); however,
the overall mechanical energy associated with the system remains
constant. The stretched tension cable 490 and the compressed wave
springs 480 (e.g. resilient members) exert a restoring force perpendicular
to the distal end of handle 460 that tends to pull the stretched cable back
into its original unstretched position. Because one end of the tension
cable is attached to the distal end of handle 460 (e.g. distal end of tongue
705 in FIG. 7A), the restoring force tends to pull the handle’s (or
tongue’s) distal end upwards, which tends to move the proximal end of
handle 460 (or tongue 705) downwards, which tends to move a lower end
of strut 409 (or 709 in FIG. 7A) laterally against spring/piston assembly
470 (or spring assembly 711 in FIG. 7A). Thus, in one embodiment,
moving the actuator from a second state (e.g. the distance separating the
actuator handle from the back of the FPDD is minimized) to a first state
(e.g. the distance separating the actuator handle from the back of the
FPDD is maximized) transfers a portion of the elastic potential energy
stored in a compressed spring/piston assembly into elastic potential

energy stored in a tensioned tension cable and in a plurality of resilient



required is greater than an adult user can overcone (e.g. 180 - 400 | bs or
nore). In cases where the holding friction is of an anmount (e.g. 20 - 30

| bs) thatwoan/obsseasi |y overcone by an adult user, the priPGT/t#02/33581
gooseneck-| i ke support nechani sns gradually droop, or suddenly fai

al t oget her, causing damage to the FPDD. [0181] In gooseneck designs, where
the friction actuating nmechanismis disposed on or near the base of the
support nmechanism users must manipulate the friction actuating device

wi th one hand while simultaneously supporting the FPDD with the other to
keep the FPDD from dropping and bei ng-#amaged. The di sadvant ages of such
systens are that they are awkward and tine consum ng to use. [0182] Wth

reference to FIGS. 4, and 8 rati £ .the L [
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-33 assenbly (e.d. neck) 400. During assenbly, tension cable 490 is

stretched wi @etugiomppl i ed force (e.g. tension) of approximtely 200.00 to

i mately 400. i ' x
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Because the tension the wave springs are not nassl ess
and ideal (e.eguatswr slightly ertesdmthd restoriog fotcenexerter bysthedensiogedet ched) ,

ot her forms GRBENENGy LR SABGSCA 1o AR, the (ResRls AveeRBbhaRPoa <

energy associ@jgdsh) témbiR SMpRISsEABHAAgid. An illustrative range of spring
constants may include: approximately 180.0 Ibs/in to approximately
200.0 Ibs/in, but preferably approximately 190.0 Ibs/in.

[0185] Referring back to the embodiment shown in FIG. 4A,
depressing proximal end 451A of handle 460 moves strut 409 laterally to
compress spring/piston assembly 470. Simultaneously, the distal end of
handle 460 moves upwards to relax the tension cable 490 and
decompress the wave springs. Depressing proximal end 451A of handle
460 converts mechanical energy (e.g. that provided by the user
depressing the handle 451) and potential energy (e.g. that stored in the
tensioned cable and compressed wave springs) into kinetic energy as
strut 409 moves laterally to compress spring/piston assembly 470 (e.g.
711 in FIG. 7A). This kinetic energy is converted into elastic potential
energy, which is stored in the compressed spring/piston assembly 470.
Likewise, releasing proximal end 451A of handle 451 converts the
spring’s stored elastic potential energy into kinetic energy as strut 409
moves laterally to depress the distal end of handle 451. This kinetic
energy is stored as potential energy in cable 490 is tensioned the wave

springs as the moveable assembly is compressed.



constant. The stretched tension cable 490 and the conpressed wave springs
480 (e.g. resilient nenbers) exert a restoring force perpendicular to the
di stal ermooB/ohasedl e 460 that tends to pull the stretchedpcahisez/bzsek into
its original unstretched position. Because one end of the tension cable is
attached to the distal end of handle 460 (e.g. distal end of tongue 705 in
FIG 7A), the restoring force tends to pull the handle's (or tongue's)

di stal end upwards, which tends to nove the proxinmal end of handle 460 (or
t ongue 705) downwards, which tends to nove a |ower end of strut 409 (or
709 in FIG 7A) laterally against sprindpiston assenbly 470 (or spring
assenbly 711 in FIG 7A). Thus, in one enbodi nent, noving the actuator

froma second sta . O-: t.he di stan sep ' . I dle from
the back of the F&@Eﬁﬁsgﬁ‘m{%?@dﬁ?@ﬁﬁ ‘%?i*‘rai%%z[bgicgpe“’Y@g&%?g t(c)lliqggance
separating t kgngsdiHingd shendlif FIGENTA@naag Kk Pheddeonvétidnssofrendrgiyzed)
transfers a portion of the elastic potential energy stored.in a conpressed
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_ emai nirng stor elastic potenti al
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actuator. [0184] In a preferred enbodjnment, th tant of [
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[0187] It will be appreciated that the energy stored in the
tensioned cable 490 and in the compressed wave springs (e.g. resilient
members) 480 significantly reduces the amount of user force required to
compress spring/piston assembly 470 (or spring assembly 711 in FIG.
7A). For example, in a preferred embodiment, compression of
spring/piston assembly 470 (or 711) requires an applied user force in the
range of approximately 10.0 to approximately 30.0 Ibs.

[0188] With reference to FIG. 7A, it will also be appreciated that
the amount of applied user force required to compress the spring/piston
assembly 470 (or 711) may be further reduced by modifying the angle at
which the distal end of tongue 705 (or handle 751) connects with tension
cable 709.

DESCRIPTION OF COMPONENT PARTS

[0189] Referring again to FIG. 4A, spring or piston assembly 470
may be one of a number of suitable pre-manufactured metal springs or
gas piston assemblies known in the art, so long as the spring or piston
assembly 470 exerts a restoring force of approximately 200.0
pounds/inch. In one embodiment, the exterior dimensions of spring or



200.0 Ibs/in, but preferably approximtely 190.0 | bs/in. [0185] Referring
back to the enbodi nent shown in FIG 4A, depressing proxinml end 451A of
handl e 4680mowessstrut 409 laterally to conpress spring/ pC3tusaz/assenbl y
470. Sinul taneously, the distal end of handle 460 noves upwards to rel ax
the tension cable 490 and deconpress the wave springs. Depressing proxinal
end 451A of handle 460 converts nechanical energy (e.g. that provided by
the user depressing the handle 451) and potential energy (e.g. that stored
in the tensioned cable and conpressed wave springs) into kinetic energy as
strut 409 noves laterally to conpress s¥-ing/piston assenbly 470 (e.g. 711
in FIG 7A). This kinetic energy I's converted into elastic potenti al

energy, which.,i,s store e co ressed i |

Li kewi se, relPiien ﬁ‘@sﬁ‘?’g’% ?‘r@ prBqX'WEE%Yg gﬁ%g 9/%?)?) %B{?rlr%te‘}gp“ ng's
stored el ast ixCop@cpiisi 1Bhg erlﬂiﬁsﬂbétiv@ el th thé REstbAng Tefceyexsitet bythet6Bringoves
laterally to depress the di st al handl e 451. This kinetic energy is
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shown in FI G%qeEﬁnﬁgd)r%.stahe%geﬁmwwslnmsm@fumr@iluemlmawbehmmmheabl e
assenbly to wilt instantly upon depression of the Erom nmal (%é handl e
460 toward t hemaeraprassedrrexsriam restaring fferce itrBgng: (19 « &‘S Pease of

the proxinal c[%%{gé %@gg&ﬁ?ﬁfeast e nl: mp?é’&e%”*é‘l%‘f’é TERampTBY d7e

noved/ r e- posi hree to as many as |ve or six)
degrees of fresilen iﬁémberssimmhdia.anmw;n}nngs(,espg‘lng&temaelesobm)mbsttee handl e
(actuator), rather than having to | oosen two or nore |ocks in order to
obtain the aBnaterigls; SYHRMICIHIEORBEC: si nul t aneously in nore than one degree
of freedom [0190] In FIG. 4A, a display termination ball 424, having a

substantially planar mating surface connects moveable assembly 400 to
FPDD 440, but any suitable attachment method, such as bolts and/or
interlocking grooves, may be used to attach display termination ball to
FPDD 440. Anti-torsion cable 491 may be provided to prevent moveable
assembly 400 from over-twisting and stretching the data, microphone,
and/or the power supply cables.

[0191] Additional components of the moveable assembly are now
described. In one embodiment, the diameter 459 of balls 426 measures
approximately 38.00 mm, while the diameter 458 of tension cable 490
measures approximately 6.25 mm. The center-to-center distance 457
between balls 426 measures approximately 36.00 mm; and the height of
socket assembly 427 may measure approximately 24.00 mm. The length
451 of handle 460, measured from a proximal end 461 to a pivot pin 462
measures approximately 169.277 mm. The distance 455, measured from
the center of tension cable 490 to the center of pivot pin 462, is
approximately 15.830 mm; while the distance 454, measured from the
center of tension cable 490 to a proximal end 463 of spring or piston
assembly 470, is approximately 153.60 mm. In one embodiment, width
453 of FPDD 440’s exterior casing measures approximately 21.162 mm.



[0187] It will be appreciated that the energy stored in the tensioned
cable 490 and in the conpressed wave springs (e.g. resilient nenbers) 480
si gni fi cawolog/ouseaices the anount of user force required t ®CTASNYSIESE
spring/ pi ston assenbly 470 (or spring assenbly 711 in FIG 7A). For
exanple, in a preferred enbodi nent, conpression of spring/piston assenbly
470 (or 711) requires an applied user force in the range of approxinmtely
10.0 to approximately 30.0 I bs. [0188] Wth reference to FIG 7A it wll

al so be appreciated that the amount of applied user force required to
conpress the spring/piston assenbly 4@Y-(or 711) may be further reduced by
nmodi fying the angle at which the distal end of tongue 705 (or handle 751)
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nunber of suiskalhfal IRt B8N WoatHelfreft BBifate ifr FPDD 440, Bﬁaf)prcsdimat@.ysenblles
known in the art so long as the spring or piston assenb y 470 exerts a

restoring f 018902 mappr oxi mately 200. 0 pounds/inch. In one enbodi nent, the

exterior dinensio I 0443 / i ston
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180.
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However, in other embodiments, balls 426 and sockets 427 may bend a
greater or lesser amount.

[0193] Referring now to FIG. 5A, there is shown a side view of an
assembled moveable assembly 500, including actuator assembly 502
(but without the FPDD and the base of the moveable assembly and the
base computer display). In one embodiment, the length 551 of moveable
assembly as measured from surface 503 of base termination ball 533 to
surface 504 of display termination ball 522, measures approximately
397.00 mm.

[0194] FIGS. 5B and 5C show perspective views of one
embodiment of moveable assembly 500.

[0195] FIGS. 5A-5C show the moveable assembly with all of the
ball-and-socket components (and hence the data, tension, power, and
anti-torsion cables are concealed).

[0196] FIG. 5D is a sectional view of one embodiment of a
moveable assembly 500 showing the internal placement of a tension
cable 590. Moveable assembly 500 includes socket assemblies 570A
and 570B, and a ball 560 having a first hollow cavity 551 and a second
hollow cavity 552 separated by a central wall in which are located an

annular ring 598, bore 516, and bore 510, each of which extend from one



[0190] In FIG 4A, a display termnation ball 424, having a substantially
pl anar mating surface connects noveabl e assenbly 400 to FPDD 440, but any
sui t abl e wotlaoisent net hod, such as bolts and/or interl o®kirngoysseves, may
be used to attach display termination ball to FPDD 440. Anti-torsion cable
491 may be provided to prevent noveable assenbly 400 from over-tw sting
and stretching the data, mcrophone, and/or the power supply cables.

[ 0191] Additional conponents of the noveabl e assenbly are now descri bed.

I n one enbodi nent, the dianeter 459 of balls 426 neasures approximately
38.00 mm while the dianeter 458 of tend®on cable 490 neasures
approximately 6.25 mm The center-to-center distance 457 between balls 426

nmeasur es approxi mately 36. Q0 d the hejght o lyy 427 ma
neasur e app_ro%l‘??rg’tqetﬁ? %P%% Wﬁlﬁt?ﬂt@e! Q%trh h‘gg}feo‘%mﬁéﬁ@ﬁgﬁtﬂfg@?qﬁgg§ur ed d
from a proxi rgrie8d 548 bAd HIBBY 6t aihilaltBRg SUBREHE BEwaHRlightiyre ehperl69. 277
mm The di stance 455, measured from the center of tension cable 490 to the
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21.162 mm WO 03/041386 PCT/US02/33581 -37 . 1n _another enpodi nTI , the
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FIG 4B, there’l a Cross-secti‘ona vi ew of  noveab sse y 400.
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socket assembly 570B includes a first plunger 592B, a resilient member
594B, and a second plunger 596B.

[0197] FIG. 5E is a cross-sectional view of a portion 560 of a
moveable assembly usable with an embodiment of the present invention
showing the placement of data, tension, torsion, power, antenna, and
other computer system related cables within one or more apertures 508,
512, 514, 504, 506, 520, and 508 of the moveable assembly. In one
embodiment, portion 560 of the moveable assembly is a friction limit b:’:l”,
having a wall (e.g. brace) containing a plurality of apertures (or bores)
centrally located therein. Apertures 510, 516, and 520 are substantially
circular in cross-section, while apertures 508, 514, 504, and 506 are
irregularly shaped. Anti-torsion cables 512 and 518 extend through
apertures 510 and 516, respectively, while torsion cable 590 extends
through aperture 520. In one embodiment, one or more of the irregularly
shaped apertures may include one or more data, power, antenna, and/or
similar computer system-related cables.

[0198] As shown in FIG. 5E, aperture 508 includes an inverter
cable 528 and a microphone cable 526, while aperture 514 contains a
Transmission Minimized Differential Signaling (TDMS) cable 524. The
inverter cable 528 powers the LCD flat panel display, while the TDMS



shown in FIG 4B, balls 426 and sockets 427 may bend approximately +/- 14.0
degrees to curve noveabl e assenbly 400 into a desired shape. However, in
ot her enbwoiosomtsse bal |l s 426 and sockets 427 nay bend a @Caatser/3381 | esser
anount. [0193] Referring nowto FIG 5A, there is shown a side view of an
assenbl ed noveabl e assenbly 500, including actuator assenbly 502 (but

w t hout the FPDD and the base of the noveable assenbly and the base
conput er display). In one enbodi nent, the |l ength 551 of noveable assenbly
as nmeasured from surface 503 of base termnation ball 533 to surface 504
of display termnation ball 522, measurd$- approximately 397.00 nm [0194]
FI GS. 5B and 5C show perspective views of one enbodi nent of noveabl e

nbly 500. [0,
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one enbodi nent” of a noveable assenbly 500 showi ng the internal placenent
of a tension twirzbkial $20. h&hﬁailatinSta@)s%lgﬂaWES@@ aﬂfgthﬁj@gds\w&é& aéﬁ%‘é’nbl i es

570A and 5708, d bal h i
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[0199] In an alternate embodiment, a Low Voltage Differential
Signaling (LVDS) cable may be used. Low Voltage Differential Signaling
is a low noise, low power, low amplitude method for high-speed (gigabits
per second) data transmission over copper wire. LVDS differs from
normal input/output (1/0) in a few ways: Normal digital I/O works with 5
volts as a high (binary 1) and O volts as a low (binary 0). When a
differential is used, a third option (-5 volts), is added, which provides an
extra level with which to encode and results in a higher maximum data
transfer rate. A higher data transfer rate means fewer wires are required,
as in UW (Ultra Wide) and UW-2/3 SCSI hard disks, which use only 68
wires. These devices require a high transfer rate over short distances.
Using standard 1/O transfer, SCSI hard drives would require a lot more
than 68 wires. Low voltage means that the standard 5 volts is replaced by
either 3.3 volts or 1.5 volts.
[0200] LVDS uses a dual wire system, running 180 degrees of
each other. This enables noise to travel at the same level, which in turn
can get filtered more easily and effectively. With standard 1/0 signaling,
data storage is contingent upon the actual voltage level. Voltage level can
be affected by wire length (longer wires increase resistance, which lowers
voltage). But with LVDS, data storage is distinguished only by positive
and negative voltage values, not the voltage level. Therefore, data can



power cables (not shown) contained within other bores (not shown) from
bei ng damaged or stretched by over-rotation. As shown in previous figures,
friction woakmsizassenbly 570A i ncludes a first plunger 592P&T/02/83581 | i ent
menber 594A, and a second plunder 596A. Simlarly, friction socket
assenbly 570B includes a first plunger 592B, a resilient nenber 594B, and
a second plunger 596B. [0197] FIG 5E is a cross-sectional view of a
portion 560 of a nobveable assenbly usable with an enbodi ment of the
present invention show ng the placenent of data, tension, torsion, power,
antenna, and other conputer systemrekded cables within one or nore
apertures 508, 512, 514, 504, 506, 520, and 508 of the noveabl e assenbly.

I n one enbodi nent ortion 560 t he ane e as rLGLion
limt ball, NS n‘@"“g" \%??te(eleé‘g?l?ﬁ afgeyv'rceom Cni @ﬁge”ﬁ{n@r Fe)#ro%ﬁépert ures
(or bores) %ﬂ%fsﬁAtyddtQ%ﬁrbgﬁ-,theI’EI n. Apertures 510, 516, and 520 are
substantially circular in cross-section, while apertures 508, 514 504,

and 506 are irred0R@if] wa@:mm@ nawt to FdGsiGnthesdlieshown andexplgdedt end
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and/or simlar conputer systemrel ated cables, [0198] As shown in FIG 5E,
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member) is either expanded or compressed. In one embodiment,
moveable assembly 600 may have first friction area provided by a
sequential series of socket assemblies 627 and a second friction area
provided by a sequential series of friction limit sockets 625, which are not
equipped with friction inserts, plungers, or wave springs. Instead, friction
limit sockets 625 may be cast or machined out of a single material such
as aluminum or stainless steel.

[0202] From an engineering point of view, the bottom third of
moveable assembly experiences the highest stressing forces, and thus
higher friction surfaces are needed to fix ball 626 in position, than are
needed to fix ball 626A in position. In other embodiments, moveable
assembly may be constructed using only friction limit sockets 625, or
using only socket assemblies 627. Alternatively, one or more friction limit
sockets 625 may be interspersed between two or more socket
assemblies 627. In another embodiment, the concave interior contact
surfaces of friction limit sockets 625 may be brazed with tungsten carbide
to provide an improved friction surface.

[0203] Referring again to FIG. 6, an anti-torsion cable 639 may be

provided to limit how much moveable assembly 600 may be twisted.



wire. In one enbodinment, the twin axial signal wires and drain wires are

i ndividually insulated with alum numnylar. Additionally, a plurality (in
one enbodwowni4138hir ee) additional Extended Display |denti PCTatSonsssBat a
(EDID) wires may be included within TDMS cable 524 to provide additional
signals to the flat panel display. [0199] In an alternate enbodi nent, a Low
Voltage Differential Signaling (LVDS) cable may be used. Low Voltage
Differential Signaling is a |low noise, |ow power, |ow anplitude nmethod for
hi gh-speed (gigabits per second) data transm ssion over copper wire. LVDS
differs from normal input/output (I/0A4%n a few ways: Normal digital /0
works with 5 volts as a high (binary 1) and 0 volts as a |low (binary 0).
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the sane |evel, wi0204]i n Refering aoyeto FiG-of Ad theree 1821w #Rrethe
Checer et ARG A QB alidly fobe B daseeahL BT poon
(1 onger wi r egctumtoeassembbi F02riseshomn @b d fingtrtensionlngageyitioBut Innbné  LVDS,
o O el Sty i sPI5es Sronl AR Biuegbs 28
(F:)ICZa 85223335§irut 7688, Lrdiflg SYSt 7088hATa ARG BSsBMDIY 78 1WThryugaiosai ning a
may be coupled to tension cable ferrule 734 at one end, and coupled via
a shaft 713 to a crank 703. Proximal end 703A of crank 703 may be
angled upwards and coupled with strut 709, which angles downwards to
couple with spring shaft 708 via pivot pin 736. Though not shown, a
handle may be coupled with crank 703 to form an angle 752 with the
horizontal.
[0205] In this first tensioning position, the distance 753 between a
front surface of actuator assembly 702 and a center of ferrule 734 may
measure approximately 14.26 mm. A distance 751 measured from the
center of shaft 713 to the center of pivot pin 736 may measure
approximately 59.75 mm. In one embodiment, the angle 752 at which
crank 703 is angled upward from the horizontal may measure
approximately 20.4 degrees.
[0206] Referring to FIG. 7B, there is shown a cross-sectional view
of an actuator assembly 702 in a second relaxed position, according to
one embodiment of the invention. In this embodiment, a handle (not
shown) coupled with crank 703 has been depressed to flatten crank 703
and strut 709 while raising the distal end of tongue 705 to relax the

tensioned cable. As a result of this flattening, spring 711 (FIG. 7A) has



consi stent data stream [0201] Referring nowto FIG 6, there is shown an
expl oded perspective view of a noveabl e assenbly 600 and actuator assenbly
602, accow0ig41386 one enbodi nent of the present inventi onPCITrUSOn33581

enbodi nent, tension cable 690 term nates at the actuator assenbly end in a
ball ferrule 634. Socket assenbly 627 may be equi pped with a wave spring
(e.g. resilient nenber), plungers, and friction inserts, such that

pl ungers supportably engaging friction limt ball 626 raise ball 626 from
and lower ball 626 to a friction insert when the wave spring (e.g

resilient nmnenber) is either expanded of2ctonpressed. In one enbodlnent,
noveabl e assenbly 600 may have first friction area provided by a

sequential series of socke nbl i 627.an ecan

provi ded by }eﬁhﬁgmprgqssesc{?@ i@ e ?5%1 ﬁ/&hceh Fﬁ'ﬁ%{ ﬁé Sk'g? éd@gé)('ﬂ%r’%g h are

not equi pped|3\wh nilihcdiOBrmibadifheRt ofPinenEgeestior INare smbodigfent, m@t ead,

friction limt sockets 625 may be cast or machi ned out of a S'@}% ;
Peeri ng

materi al sucHength Zituef srringassanablyi7dd(FiGeéA) may mepseoaRIAX

P ghese st r ek Tty hEThe MSEnet 7oK R td SHET 18 R NAIE 7380 Gee 1o
fix ball 626 maym@éaéur@nap;srbamn@tew 6gaadﬁmntmdd|uom|yl th@@hstanced@$rti on. I n
ot her enbodi nents, nopveable asse
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- manufacturing and computer arts. In one embodiment, housing 807 may

be machined from a single block of aluminum or stainless steel, or cast
from a liquid metal or liquid plastic injected or poured into a mold. |t will
be appreciated that the exterior and interior contours and protrusions or
intrusions of housing 807 may be of any size, shape, or dimension
necessary to fit a particular desired application.

[0208] For example, as shown in FIG. 8, a proximal end of
housing 807 is blocked, with rounded edges and corners, while a
proximal end is rounded and drilled to contain three screw holes 890.
Additionally, a lip 891 may be formed on the proximal end and bored to
allow housing 807 to be bolted to a chassis of a FPDD. In one
embodiment, housing 807 is enclosed on three sides with the fourth side
left open to allow insertion of various components and sub-assemblies.
The sides and blocked end of housing 807 may contain one or more
circular or rectangular orifices through which various components (e.g.
spring shaft cap 808, shaft 816, shaft 814, and shaft 813) may be
inserted to assemble actuator assembly 802. In one embodiment, spring

shaft cap 808 covers the end of spring assembly 811, and may be formed



-41 O her conponents of noveabl e assenbly 600 nmay include a base

term nation socket 637, a base termnation ball 633, a tension cable
ferrule 68b03m4s86ain relief 638 for the data cabl es, andPpCarusot/asss636 for
the anti-torsion cable. In one enbodinent, strain relief 638 is nade of
rubber or plastic. [0204] Referring nowto FIG 7A there is shown anot her
enbodi nent of an actuator assenbly 702. In this enbodi nent, an actuator
assenbly 702 is shown in a first tensioning position. In one enbodinent,
actuat or assenbly includes a tongue 705, a crank 703, a strut 709, a
spring shaft 708, and a spring assenbl y4&11. Tongue 705 nmay be coupled to
tensikon cable ferrule 734 at one end, and coupled via a shaft 713 to a
crank 703. Proximal .end 703A of crank. 703 may, be angled. ) d

coupl ed wi t h W& Bastiper %ﬁa&HS%ﬁhés'”t?&aﬂﬂéP§'9"l%°r e%&ﬁr%“&yb’?é&s%??ng shaf t
708 via pi VOtdfe%be@@@boW@.ough not shown, a handle may be coupled with
crank 703 to forman angle 752 with the horizontal. [0205% In this first
t ensi oni ng posi ti 8209heSiikarbnshafts B1t8lklerand 8i6gnay ha fagedodf act uat or

assenbly 702 and,a center .of ferrul e.734 S pr.oxidguat 14. 26
mm A di stanJﬁet%giu'%%%L?rt@ﬂ{els%ﬁtr‘??qhgrhec%rh(fszejf%%%ﬂf’ @ll%?s aﬁé Eﬁﬁeﬁ@énter of
pi vot pin 736dRrebEagUicerectidd @xhiBte! §qippdd with dmanneleergrodvedot, the
angle 752 at which crank 703 is angled upward fromthe horizontal na

measure appriegeivat 8l gresure didlgdewashpotes) mREiBinG A§Ie B H @nd7§,21}-he¥e is
SEou s oor RS LBk U el BB RN ARARRY BoF 2 e BERRETY
embodi ment, arfthnd! pro(itet a stipport) surtagel fedt dié tdpricgadikl.7 GprimgsshmfeB806epr essed
t785f lt ﬁt ? g?aﬁrrﬁgé béogoupﬁgg va’%hr 3ite ggr?n%%e arr13 irﬁsin? %et o?mgijséfaall pieagﬁc(gr tongue

metal (e.g. stainless steel) using injection molding or machining

processes well-known in the art.

[0210] As shown in FIG. 8, rounded and narrowed proximal end

806A of spring shaft 806 may contain an orifice of sufficient size and

diameter to receive shaft 813. The outer dimensions of proximal end

806A may such that the proximal end 806A slidably fits between a first

pair of arms of H-shaped strut 809. In one embodiment, the first pair of

strut arms contain circular orifices corresponding in dimension and

placement to circular orifices in proximal end 806A and housing 807,

such that shaft 813 may be slid through the aligned orifices to operatively

link spring shaft 806 with strut 809. Similarly, the other end of strut 809

may contain a second pair of strut arms that slidably straddle a nubbed

portion 803A of crank 803, such that shaft 814, passing through aligned

circular orifices in the second pair of strut arms and in housing base 807,

operatively couple shaft 809 with crank 803.

[0211] Crank 803 may be formed of plastic or metal (e.g. stainless

steel) using injection molding or machining processes well known in the

art. It will be appreciated that crank 803, like the other components of

actuator assembly 802, is not limited to a particular size, weight,

configuration, appearance, or shape. Rather, crank 803 may have any



tensioned cable. As a result of this flattening, spring 711 (FIG 7A) has
WO 03/041386 PCT/ US02/ 33581 -42 been conpressed a di stance 755, which may
nmeasure awprooxisaeely 15.25 mmin one enbodi nent of the iPeTdrs0?2/83%81 I n one
enbodi ment, the Ilength 756 of spring assenbly 711 (FIG 7A) may neasure
approximately 43.18 nmm and the distance 754 separating shaft 713 from
pivot pin 736 may neasure approximately 69.11 mm Additionally, the

di stance 757 separating the center of ball ferrule 734 froma front
surface of actuator assenbly 702 may increase to approximtely 21.70 mm
[0207] FIG 8 is an expl oded perspectiv@vi ew of one enbodi ment of an
actuator assenbly 802. Actuator housing 807 may be made of any suitable

durabl e materi.al nmet al astic,.etc known turin

and conput er %??’séhm?? Bg? nh FOnfighrat ha 'Eﬁﬁ"sﬁﬁ{/y E(gg't r?angﬁm?g fromga
single bl ock ginREHAhNUAR Bhe Y, rHrQﬁl% st extﬂﬁdé‘cﬁ%hd harpowed [tbdeid met al
or liquid pl astlc I njected or ﬁoure into a nmold. It will be appreciated

that the ext eribhedapartiont&3Artheaughowhichaagirphley raiiiceris fermed.nin @9ons of

parti cul ar deapadniig e baleGhay §388peR et bEEAE A ol RERTIG NG Pt ' o7
proxi mal end qibbdopsrtida SEA insa Jbbggm dwivhhintoan dgstreggemnarstweenner s,
while a proximal end is rounded and drilled to contaln t hree screw hol es

890. Additi dwal parallel ¢rapk ggmsnegchhel whichespniaing 18 ¢ifise teaieceivg st bor ed
to allow hOU%ﬁ'ng 807 to be bolted to a chassis of a FPDD. In one
enbodi nent sing 807 is enclosed on three sides with the fourth side

left open to all ovoRNgprForaedbf danetalise.gostzimess stesi) tenguaséérmlanes The
si des and bl ocked end of housjing 807 may contain one or circul ar or
rect angul ar o?RlpngeRieckr 8ligRetah EMcls oin; ﬁﬁsc%'@ﬁ%'oﬁgm%n G} r% P9 e shaft

cap 808, shafd, b itlafat eRdS: EBRA SitPhday®ohtaif® cib@ular orifice extending

through its thickness. Similarly, a circular orifice may be bored through
the tongue’s central portion from one side to the other. The edges of
orifice may be recessed such that nylon washers 805A may be inserted
into the orifice flush with the outer portions of tongue 805. Tongue 805
may be slidably inserted between the arms of crank 803 such that shaft
817 may be inserted through the orifices in housing 807, the crank arms,
and the tongue’s central portion, to operatively couple tongue 805 with
crank 803. A set screw 819 may be provided to adjust the tilt of tongue
805. Additionally, termination socket 824, equipped with insert 823, may
be used to couple termination ball 822 with the proximal end of housing
807. In another embodiment, a flat base portion of display termination
ball 822 that contains screw holes corresponding in number, dimension,
and placement to the screw holes in the proximal end of housing 807
may be bolted directly to housing base 807.

[0213] FIG. 9A is a perspective view of one embodiment of a
housing base 907, which corresponds to housing base 807.

[0214] Referring now to FIG. 9B, there is shown a side view of the
housing base 907 shown in FIG. 9A. The height 951 of housing base
907 may be approximately 30.75 mm. The diameter of circular orifice



I nserted to assenbl e actuator assenbly 802. In one enbodi nent, spring
shaft cap 808 covers the end of spring assenbly 811, and may be formed WO
03/ 041386WB@3/0US8R2/ 33581 -43 of a plastic or nmetal usingPCRAISONBIE8L i on
nmol di ng or machi ni ng processes described above. [0209] Simlarly, shafts
813, 814, and 816 may be fornmed of a netal such as stainless steel. The
ends of shafts 813, 814, and 816 may be threaded to receive a nut, or
equi pped with an annul ar groove to receive a pressure fitted washer (e.g.
retaining rings 817 and 821). Thrust washer 818 nmay be inserted within
housi ng 807, at the blocked end, to pr#%i de a support surface for die
spring 811. Spring shaft 806 may be coupled with die spring 811, and may

be f d of | ast t | t egl ' i njecti
ol df ng-or - neSa weN ghéastse ApeSr e 9i6 Ga AT, eI 953 SRl un i
FIG 8, ro“”?&ﬁw%r‘ggﬁ‘%'é Vﬁ@a@ﬂ@‘b%?oﬁﬁﬁte@%&“nﬁiﬁ” | Aodistamice 869, may

contain an o | ce of su ficient size and dianeter to recei ve shaft 813.
The outer di morasiresi dforpribei aemtesnef cBovlar neryficau @90 tmta finet peeRi @l end

806A slidably f ts etvve S | f ut A809. In
one enbodi rrerﬁec E}f}%' 2 PLY! Cﬁa%f” ﬁag%ﬁs@@éﬁ@fﬁﬁ@ %i%ﬁgaﬁﬁé i Y ces
cor r espondi NggisAngk OFASHrOM thetentérréRdRilart eriffiie 830 & thy béﬁt@rﬁ&edge of oxi mal
end 806A and housi ng 807 such that shaft 813 may be slid through the

al i gned ori f irestangslayperifiga 981 ynay imeasiiiei aRProximatelyo 0.7t MMt IuONg0g.

arms that st aappdiefiader gedtf Shecl rasEg A bRtk SoTIPraR B R b
shaft 814, pass68gnihrough aligned ci rcuI ar orifices in the second pair of

strut arns and in housi ng base, 807, o ratlv | e shaft 9 with
crank 803. [0211] [624Rk BY3 Yfays Bebqt Wi 8 %@pﬁ%& hoysing g

stainless  4he embodiment, the distance 957 from a center of holes 992 to the
center of holes 966 measures approximately 142.06 mm. Distance 958,
measured from the center of holes 993 to the center of holes 966, is
approximately 133.69 mm. Distance 959, measured from the center of
holes 994 to the center of holes 996, is approximately 42.05 mm. The
center-to-center distance 960 of holes 966 is approximately 20.30 mm.
The center-to-center distance 964 of holes 993 is approximately 23.11
mm. The center-to-center distance 956 of holes 992 is approximately
22.22 mm. Measurement 965 is approximately 3.18 mm. The diameter
967 of hole 996 may measure approximately 14.0 mm. Width 961 of
housing 907 may measure 30.81 mm.

[0216] FIG. 9D is a sectional end view of housing 907 taken along
line A-A in FIG. 9C. Measurement 962, in one embodiment, is
approximately 18.77 mm.

[0217] FIG. 9E is a sectional end view of housing 902 taken along
line B-B in FIG. 9C. - In one embodiment, measurement 963 is
approximately 20.40 mm.

[0218] FIG. 10A is a perspective view of one embodiment of
crank 1003, which corresponds to crank 803. Proximal end 1094 of

crank 1003 may include arms 1098, which contain circular orifices 1091.



steel) using injection nolding or machi ning processes well known in the
art. It will be appreciated that crank 803, |ike the other conponents of
act uat or weablsgs 802, is not limted to a particul ar siz@CTWS0YBI581
configuration, appearance, or shape. Rather, crank 803 may have any WD
03/ 041386 PCT/ US02/33581 -44 size, shape, appearance, or configuration
necessary to fit a particular application. At one end, crank 803 is
extruded and narrowed to form nubbed portion 803A, through which a
circular orifice is forned. In one enbodinent, a horizontally disposed
flat planar surface forming the top of -4Aubbed porti on 803A may cascade
down into an open portion between two paraIIeI crank arns, each of which
contai ns an r|f|ce tq r ce ¥e sha med of a.metal (e.g.

stai nl ess st pne & B&HL S'r5H arogrlé%%s C8f'rer§8f)gfj ol ﬁfzc,ek qrﬁi its

central port '@acém@nﬁ ﬁPéééH‘GtHéP A&‘!Ibéﬁﬁﬂél' éHd yoé? rafid803 RehineRdieay
contain a circular orifice extending hrough its thickness. Simlarly, a

circul ar orifadwbbed pertr é@%hrwhjgh CQFFﬁa’SﬁQmi@u@ subbad rpertipBr8@N. from

one side to t her [ r t hat

nyl on washers't]%%a W'%%qoggg'%%g cluﬁ Jcﬁgulg? %{f?gg m ﬁ&dﬁﬁ)‘f‘]@“g out er
portions of tpeabp ot istall @ngue98Ghay ﬂiémdﬂeorséqlﬂpbéd’wmhﬁ@déwdlléﬂﬁifmmﬂ t he
arms of crank 803 such that shaft 817 may be inserted through the orifices

i n housi ng 80Jepressionr49e. dnmne e@hédtm@“tt teyerchssideweH is eﬁwppeéw ho
operatively c 805 with <crank 803. A set screw 819 may be
provided to aéa)r'}Il %V%él‘%gqu?"t of tongue 805. Additionally, term nation

socket 824, equi ppp219ft FIGnseBtw,@&;p view of¢helseshk 9008 whiownt ier RiGat i on
ball 822 with the proxjmal end of hausi ng 8&7 n anot her enbodi nt, a
flat base por'l‘?‘%ri”%?traﬁ'@%l@?C?@Pﬁ‘? Pt helgS 8PP sbyongae PR
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[0220] FIG. 1OC is a side view of the crank 1003 shown in FIG.
10A. Circular orifices 1091 and 1092 have a diameter 1059 of
approximately 8.05 mm. The center-to-center distance 1051 of orifices
1091 and 1092 is approximately 41.57 mm.

[0221] FIG. 10D is a bottom view of crank 1003. In one
embodiment, the length 1052 of crank 1003 is approximately 53.60 mm.
At its widest point, the width 1055 of crank 1003 measures approximately
19.25 mm. Similarly, width 1053 measures approximately 16.80 mm, and
width 1054 measures approximately 10.78 mm. Length 1057 measures
approximately 20.00, and distance 1056 measures approximately 7.98
mm.

[0222] FIG. 11A is a perspective view of one embodiment of a
tongue 1105, which corresponds to tongue 805. Proximal end 1197 of
tongue 1105 contain an concave orifice 1195, while distal end 1196 may
contain a bore 1191 extending through the thickness of distal end 1196.
Similarly, a bore 1192 may extend from one side of the tongue’s central
portion to the other. Additionally, the top central portion of tongue 1105
may be ridged to form convex channel 1194.



may be bolted directly to housing base 807. [0213] FIG 9A is a perspective
vi ew of one enbodi nent of a housing base 907, which corresponds to housing
base 807.wp®3Aa4di3sRef erring now to FIG 9B, there is shownPaT4isdy33s8ew of
the housing base 907 shown in FIG 9A The height 951 of housing base 907
may be approximately 30.75 mm The dianeter of circular orifice WD

03/ 041386 PCT/ US02/ 33581 -45 990 nay neasure approximtely 6.05 mm The

l ength 953 of rectangular orifice 991 may neasure approxi mately 23.13 mm
A distance 952, neasured fromthe center of circular orifice 990 to a
first edge of rectangular orifice 991-47may neasure approximately 23.13 mm
A distance 954 fromthe center of circular orifice 990 to the bottom edge

of rectangul ar ogifice 1 may neas ' e | neone
erbod ment -t he d#IoBETGR BRI 131G, R, fHeE ot a Hes Vewl B1 07
12.63 mm [ OgdjueMH 185.9¢n tris ﬁgbret,tt@ﬁ@u/e e105fs shewaaipsideodowndioimeh@07. | n
one enbodi nent,” the di stance 957 froma center of holes 992 to the center

01;1 hol es 966 posiioar esowppinokIGaidhy T4z m%1ﬁ%@§ﬁ9@99981 03d83Yired from
LD oo ol Bl R i TR e R e )
center of holhesastiPs apbfoXapRishisinehy T2 ifferlomsuffaee of erifiee -1185aBay er
di stance 960 of hol es 966 is approxinatel 230, mMm The center-to-center
di st ance 964b@fcumed§tmanglea@§amrpm®@3}' 527 1de%‘?|eSTH§'S eh%%- center
o o ot o 7 AR ARG ok, Ao 188 Ay st 1
?ggrl gi(l glatG el xg bfoﬁmmlyyv.@ﬂhrmﬁ.ldmrs_tamsnﬁg 188y megsureasppoXgoatdy mm
3.00 ?nr% S‘ler?e Ic:grrmlfaer—tce)-rg:en elare |st%fncg%ue%\lwggn%Oo7ret1all§92nar% BRflce
1191 is approximately 15.82 mm.
[0224] Referring to FIG. 11C, which is a plan view one
embodiment of tongue 1105, distance 1156 is approximately 21.38 mm.
The diameter of orifice 1191 may measure approximately 6.00 mm.
Additionally, within orifice 1195, there may be disposed a substantially
oval orifice 1199, the width of which may measure approximately 6.92
mm.
[0225] FIG. 11D is an end view of one embodiment of tongue
1105. In this one embodiment, distance 1157 measures approximately
17.88 mm, and width 1158 measures approximately 13.95 mm.
| [0226] FIG. 12A is a perspective view of one embodiment of a
spring shaft 1206, which corresponds to spring shaft 806. In this
embodiment, spring shaft 1206 has a nubbed portion 1298 at one end
that flares to a perpendicularly disposed circular flange 1297A, which
terminates in a planar surface 1297B. An orifice 1292 may extend
through nubbed portion 1298. A flange 1291 may be disposed on an
edge of nubbed portion 1298. Extending from the center of planar
surface 1297B is a barrel 1294. Barrel 1294 is cylindrical and of a
diameter smaller than the diameter of circular flange portion 1297A.

Additionally, barrel 1294 may contain evenly spaced rectangular orifices



line A-Ain FIG 9C Measurenent 962, in one enbodinent, is approxinmtely
18.77 mm [0217] FIG 9E is a sectional end view of housing 902 taken al ong
| ine B-B wp0Bl@38O@C. | n one enbodi nent, neasurenment 963 i PCTA[PL/IS8AL el vy
20.40 mm [0218] FIG 10A is a perspective view of one enbodi nent of crank
1003, which corresponds to crank 803. Proxinmal end 1094 of crank 1003 may
I nclude arns 1098, which contain circular orifices 1091. WO 03/041386

PCT/ US02/ 33581 -46 In one enbodi nent, circular orifices 1091 correspond in
size and placenent to each other. At the distal end 1097, crank 1003 nay

i nclude a nubbed portion 1096, which c8Bresponds to nubbed portion 803A
Nubbed portion 1096 may include a circular orifice 1092. Additionally, the

f di I . . ' i |
epr essi on 10585 Rk T2 Bimindles if RaTdirnGrast, 144t  E8fndine ot
screw hol es %%%edt@%ﬂmfda@sdr%é ?12948%’ a/ss&bmi bahel QQ@Bkofj&ﬂéllélhOVm in

FIG 10A illustrating placenment of holes . I'n one enbodi nent, the
di anet er 1058d|amera@1féenibearstswhmbrtsrmmmﬂv;nlmtheﬁl]fe[rglzsz®?9¢|G 10Cis a

side view of the c 0 091 and
1092 have a di arret@%aﬁé@ ﬁgﬁ)ﬁ pr&wﬁgn&%‘&a#ﬁ@t @@1 Seqsrg] cent er

di stance 1051gipdit aR06i stswn P FIGAAQAL0FRel GisBMREOK2BRTRINY tHd dehtemaf [ 0221]
FIG 10D is a bottomyview of crank 1003. In one _enbodinment, the |ength

1052 of crankorifpe31292 ipherfaatodinjacy. Bofaee 129¢B ig apmowgatebb A0 the

wi dt h 1055 of g{ank 1003 neasures approximately 19.25 nm Simlarly, wdth
1053 neasures approximately 16.80 mm and w dth 1054 neasures

approxi mately 10. 7/228] RGUUMR2CASE omastertional side view of spring shaft

1206 taken along the line A-A in FIG. 12B. Distance 1254 measures
approximately 7.12 mm. Distance 1255, measured from the center of
orifice 1292 to the edge of ferrule 1296, is approximately 46.99 mm. The
diameter 1253 of the circular flange portion 1297 measures
approximately 19.00 mm. Similarly, the diameter of ferrule 1296
measures approximately 5.00 mm at its widest point. The diameter of
barrel 1294 may measure approximately 9.52 mm.

[0229] FIG. 12D is an end view of spring shaft 1206. In this one
embodiment, the thickness 1256 of flange 1291 may measure
approximately 3.00 mm.

[0230] FIG. 13A is a perspective view of one embodiment of strut
1303, which corresponds to strut 803. In this one embodiment, strut
1303 is H-shaped. One pair of arms 1396 may curve downwards as
shown, while a second pair of arms 1395 may be straight. Arms 1396
may contain orifices 1394 extending through each individual arm. Similar
orifices 1393 may extend through the each of arms 1395. In one
embodiment, the outside edges of orifices 1393 may be flared to produce
annular rings 1397. Disposed between arms 1396 is a first channel
1391. Disposed between arms 1395 is a second channel 1392.

[0231] FIG. 13B is a plan view of strut 1303 shown in FIG. 13A.
Length 1356 of strut 1303 may be approximately 36.59 mm. The width



approxi mately 20.00, and di stance 1056 neasures approximately 7.98 nmm
[0222] FIG 11A is a perspective view of one enbodi nent of a tongue 1105,
whi ch corwesposndss t o t ongue 805. Proximal end 1197 of tomrgwasad8Bsront ai n
an concave orifice 1195, while distal end 1196 may contain a bore 1191
extendi ng through the thickness of distal end 1196. Simlarly, a bore 1192
may extend from one side of the tongue's central portion to the other.
Additionally, the top central portion of tongue 1105 nay be ridged to form
convex channel 1194. WD 03/041386 PCT/US02/ 33581 -47 [0223] Referring now
to FIG 11 B, there is shown a side vie#Bof tongue 1105. In this figure,
tongue 1105 is shown upside down fromthe position showmn in FIG 11A The

o oot er 1108149 DEFEuA 1933y mesiesy SR hE AR Eides o8 MBI or o

surface of origgrcmallfe dppYoxikfatelyr vEdoahnAn TABINRILIPH 3BBREONENEIRING 12. 70
degrees. Distance 1152 rmy neasufe approxinmately 11.08 nm Di stance 1154

may neasure chamnekinmay sigasure Bpprioximiaielynz801meB e Wishls U8 7a@ipihexi mat el y
3.00 mm The center-to-center dis bet ween bore 1192 and orifice 1191
I S appr oxi mtfgﬁklcﬁrggmﬂxmféﬁﬂlﬁé‘%gﬁﬁﬂi ng to FIG 11C, which is a plan

view one enbodi mgoR32] RIGNABE i$DErosdiseaonad sldefiewsofdgtautob30Bataken 21. 38
nm The dianmeter of orifice 1191 may neasure apgroxi mately 6. 00 mMm

Addi ti onal | y,alapgHhe bre fA-de in 16, 13Rr dmapeprmapdisearly theshprézomial al | y
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one enbodi nerdpprokisiatee21.54 'mmaPistaacapidsexmeatetes approximately 7.63
mm. Distance 1353 measures approximately 8.03 mm. Additionally, the
vertical center-to-center distance between orifices 1394 and 1393 is
approximately 4.03 mm.

[0233] FIG. 13D is an end view of strut 1303. In one
embodiment, the width 1360 of strut 1303 measures approximately 17.43
mm.

[0234] FIG. 14A is a perspective view of one embodiment of a
shaft 1416. It will be appreciated that shafts having various lengths and
diameters may be used with the present invention, and that the present
invention is not limited to the dimensions of one embodiment described
herein. Shaft 1416 is generally cylindrical, and may be either solid or
hollow. Shaft 1416 includes a barrel portion 1493, and an annular
channel 1491 disposed near one end of shaft 1416, and an annular
channel 1492 disposed near the opposite end of shaft 1416. In one
embodiment, a retaining ring (not shown) fits within annular channel 1492
to secure shaft 1416 in position.

[0235] FIG. 14B is a side view of shaft 1416 showing the various
measurements thereof. In one embodiment, the length 1451 of barrel
portion 1493, measured from the interior edges of annular channels 1491

and 1492, is approximately 17.52 mm. Alternatively, length 1451 may



17.88 mm and width 1158 neasures approximately 13.95 mm [0226] FIG 12A
IS a perspective view of one enbodi nent of a spring shaft 1206, which
correspormi® iBo4sps i ng shaft 806. In this enbodiment, spriPog/tshzasiss1206 has
a nubbed portion 1298 at one end that flares to a perpendicularly disposed
circular flange 1297A, which termnates in a planar surface 1297B. An
orifice 1292 may extend through nubbed portion 1298. A flange 1291 may be
di sposed on an edge of nubbed portion 1298. Extending fromthe center of

pl anar surface 1297B is a barrel 1294. Barrel 1294 is cylindrical and of a
di ameter smaller than the dianeter of cbPeul ar flange portion 1297A
Additionally, barrel 1294 may contain evenly spaced rectangular orifices WO

03/ 041386 PCT/ US02/ 33581 .- 1293, Barrel 1294 termnates,in a planar
surface 1294I§neE§F"e91@|p|95°’f'P’@§?lyt2@13eﬁ‘t”ér°ro? FH%HQ?{U%X,%;&%% rﬁ%4§h % a
second barre'od’c@?éla‘?ﬁet&mhb?bf sﬁéﬁ"fﬁﬂsrmé)hﬁ{éa%bﬁa épér%(lmé\ﬂélyﬁbotrﬁﬁfn hates in
knobbed ferrule 1296. [0227] de view of oné enbodi nent of

the spring shaft [OZGG]SEdﬁm 1|5A sl @peImCtWﬁeV@Ws@fa(h@% enpgximesinof fe cent er

of orifice 1292 t the |y 10.00
nm [0228] FI pialy etrtifafOfSoBle I8, Ibth §§3@ﬂ1§qﬁa§me§b%%%8g%% 1206
taken al ong tR@eollbwe aﬁnﬁldrrhrﬁj GA ﬂ{%BanﬁuﬁrdipC%QZ%yTbé?djs;ﬁﬁsedaWﬁhwl mat el y
7.12 mm D stance 255, nmeasured fromthe center of orifice 1292 to the

edge of ferrudre QQQ@f spskelphrafkiangtan gnaelaotip Hw91THaY beidisresad nskle of the
circular Tl an@@ ?&cﬁ{e&ﬁe%%ggéa%agfh%? erfdP PEXL IRk §.IJ)_2{ %%888 tmotlﬁil darly,

the diameter ures” approxi nmat e S w dest
poi nt. The di @igplagrtemhinatien ball (Aai%howe)) vmrﬂam@ctaamassembm preQidualymm

[0229] FIG 12D is an end view of spring shaft 1206. In this one
described.

[0237] FIG. 15B is a cross-sectional side view of socket 1524
taken along the line A-A in FIG. 15C, which is a top view of socket 1524.
Distance 1551 measures approximately 17.50 mm, and radius 1553
measures approximately 19.00 mm. The interior diameter 1552 of socket
1524 may measure approximately 34.50 mm.

[0238] FIG. 16 is a side view of one embodiment of a tension
cable 1634. Tension cable 1634 includes a ball ferrule 1654 on one end.
The other end may be provided with a compression-fit ferrule (not shown)
during assembly of the moveable assembly, as previously described.
Additionally, a plastic or nylon sleeve 1656 is centrally disposed about
cable 1634. In one embodiment, the distance 1651, measured from the
center of ball ferrule 1654 to a first end of sleeve 1656, is approximately
398.90 mm. Approximately a 12.00 mm length 1655 of exposed cable
1634 may extend past the first end of nylon sleeve 1656. A distance
1653, measured from a second end of nylon sleeve 1656 to the center of
ball ferrule 1654, is approximately 12.00 mm. In one embodiment, the
diameter of ball ferrule 1654 may measure approximately 11.18 mm.

[0239] FIG. 17A is a perspective view of one embodiment of a
friction limit socket 1725. Socket 1725 may be formed of a metal (e.g.

stainless steel or aluminum), and may include a first portion 1793A, a



enbodi nent, the thickness 1256 of flange 1291 nay neasure approxinmtely
3.00 mm [0230] FIG 13A is a perspective view of one enbodi nent of strut
1303, whiwb ososr3esponds to strut 803. In this one enbodi mPaT/USe2/83581 1303
is Hshaped. One pair of arnms 1396 nay curve downwards as shown, while a
second pair of arms 1395 may be straight. Arms 1396 may contain orifices
1394 extendi ng through each individual arm Simlar orifices 1393 may
extend through the each of arns 1395. In one enbodinent, the outside edges
of orifices 1393 may be flared to produce annular rings 1397. Di sposed
between arns 1396 is a first channel 18B1. Di sposed between arns 1395 is a
second channel 1392. [0231] FIG 13Bis a plan view of strut 1303 shown in

FIG 13A engt h ,135 rut 1303 rra be. approxi nat el 59 Th
width WO 03/ FF%%D %?35?@9 an g@n '}QDP%rtélﬂ nfg)o?éﬁg'sr?@gé]ﬂr edef rom
the outer eo'Qf‘e'iw@én@ﬂé‘Wﬁrarfd'%ndjp%?ﬁoﬁ@YFﬁ@u&P%ﬂ@o@Réﬂmﬂ% Afigm  The

w dth 1358 of e second channel measure approximately 8. .50 nm The
Wi dth 1357 ofmearingf thadt firshention rfeT;B?ﬁea@dr 8eCorEB paition B Rr&snof3Cc is a

cross-sectional side vjew of str ak I in FIG
13B. In one SRBYR ACPH‘éaYFo?P ot 47920 0RT Be, BHERR LitTg L PERaTOR5D
bet ween Orlflmpl%?%@éwe Ja3ﬂﬁ:t|bﬁ lirAii el XndRisBownd 7 - Ibdomanentboefiment 1352
measur es apprOX| mately 7.6 D stance 1353 neasures_appr oxi rrately 8.03

nm Addi t i ondricton fimé swhett .1836 twheding ceneaye surfares dfO8ARIAAER2Br i f i ces
1391, 209 39S 7R R ¥ & SR EiBc B G LSy RoB L o
appr oxi mat el yerhBodimemtoncave surfaces 1792A and 1792B separate pieces, which

may be threaded together at their base portions to form socket 1725. In

one embodiment, as previously described, concave surfaces 1792A and

1792B may be coated with a high friction material such as tungsten-

carbide or aluminum oxide. Alternatively, concave surfaces 1792A and

1792B may be left uncoated.

[0240] FIG. 17B is a plan view of friction limit socket 1725.

[0241] FIG. 17C is a cross-sectional side view of socket 1725
taken along the line A-A in FIG. 17B and showing interior concave
surfaces 1792A and 1792B. Distance 1753 measures approximately
36.00 mm. Distance 1754 measures approximately 21.50 mm. A first
radius 1752 measures approximately 20.00 mm, while a second radius
1751 measures approximately 19.10 mm to form an annular lip about the
outer edges of portions 1793A and 1793B.

[0242] FIG. 18A is a perspective view of one embodiment of a
friction limit ball 1826. Friction limit ball 1826 includes a cosmetic middle
portion 1891; a first annular friction ring 1892A disposed on a first end of
friction limit ball 1826; a second annular friction ring 1892B disposed on a
second end of friction limit ball 1826; and a cable guide insert 1893
centrally located within a bore 1896 running through friction limit ball 1826
from one side to the other. Friction limit ball is formed of a metal (e.g.

stainless steel or aluminum). In one embodiment, annular friction rings



[0234] FIG 14A is a perspective view of one enbodi nent of a shaft 1416.
It will be appreciated that shafts having various |engths and dianeters
may be uswoO 03io#138¢ he present invention, and that the preseag/USOns3sBti on i s
not limted to the dinensions of one enbodi ment described herein. Shaft
1416 is generally cylindrical, and may be either solid or hollow Shaft
1416 includes a barrel portion 1493, and an annul ar channel 1491 di sposed
near one end of shaft 1416, and an annular channel 1492 di sposed near the
opposite end of shaft 1416. In one enbodinment, a retaining ring (not
shown) fits within annular channel 14925240 secure shaft 1416 in position.
[0235] FIG 14B is a side view of shaft 1416 show ng the vari ous

ts t f. ] nbodi,ment , .the | 1451. of har el i
Ta03.  measur dEORAAN AERAL BrS GrebugELrad afenfae T icgon Bt Ballg a0 "
i s _approxi Matedg ddd 2te BAnAEH SOMRICtYE ! Iitnit lzbgngmmﬁ%hgrwh&meélv@ém386

PCT/ US02/ 33581 -50 neasure approxinately .12 nm or approxi mately 24.92
mm The out &nodindndhe artl #5anothes eathodimest, mapularddeiian dpgs d&94mesdy 4.0

mm [ 0236] FEI 15A, i S a pers h¥e.vi ew of ' t I spl ay
termnation SGOREr Cfgbgu'fjﬁ '?ﬁ?’iqghé’ ﬂ%gﬁqt%ﬁﬁﬁ§%wd§'%4mgéhmgghol | ow,
annul ar i ng.frotn i diggledIdeK 8f aluhimdmd2 may be di sposed within one end of
socket 1524, and an annular lip 1591 may be disposed inside the socket

1524 near the ot hdP243H. Refesiing ta 53G. 1€ 184, i gpiusthgr epbgdinent,

term nation hall .sho | t t ' :
descri bed. [mééﬁ@@ag@a&"sﬁégﬁo@ gg%?lgoéryz’% éé%ggb\k//?ﬁé% ﬁ}ﬁhg]gc 'ép 1524
t aken al ong trhateriaheuéh s turlgsten-tabideo Provideaa thigh Viietivrosusackes 1524.

D stance 1551 neasures approximately 17.50 apd radius 1 nmegsur es
appr oxi mat el prgwpg@lynﬁeswked-nt/élmr@@tlu%(m@ars wlign EBS?e%%%A and

1892B may be left uncoated. The annular friction rings not only contact
concave surfaces 1792A and 1792B when moveable assembly 200 is
tensioned, but also serve to limit the friction limit ball’'s 1826 axis of
rotation when moveable assembly 200 is relaxed. For example, friction
limit ball 1826 may be tilted within socket 1725 until one of the friction
limit rings contacts the inner lip of portion 1793A or 1793B. In
embodiment, the axis of rotation is approximately in the range of
approximately 10.0 to approximately 25.0 degrees. In other
embodiments, the axis of rotation may be greater or lesser than the range
illustratively given above.

[0244] FIG. 18B is a plan view of friction limit ball 1826. Cable
guide insert 1893 may include four perpendicular cross members. Two
holes 1895A and 1895B may be centrally disposed in two of the cross
members, with the center of each hole located a distance 1861 or 1862,
respectively, from the center of friction limit ball 1826. In one
embodiment, holes 1895A and 1895B house an anti-torsion cable.
Additionally, a central tension cable bore 1894 may be formed in the
center of cable guide insert 1893 to house a tension cable. In one
embodiment, distances 1861 and 1862 each measure approximately 8.00

mm.



1524 may neasure approximately 34.50 mm [0238] FIG 16 is a side view of
one enbodi nent of a tension cable 1634. Tension cable 1634 includes a bal
ferrul e 1Wb4d3pm3ene end. The other end may be provi ded WPCH/1#02/33581
conpression-fit ferrule (not shown) during assenbly of the noveable
assenbly, as previously described. Additionally, a plastic or nylon sleeve
1656 is centrally disposed about cable 1634. In one enbodi nent, the

di stance 1651, neasured fromthe <center of ball ferrule 1654 to a first
end of sleeve 1656, is approximately 398.90 nm Approximately a 12.00 nm

| engt h 1655 of exposed cable 1634 may -88tend past the first end of nylon
sl eeve 1656. A distance 1653, neasured froma second end of nylon sleeve

1656 to the center b rule 1654, i.s apprpxi.mte 2 00 I n one
oobodi ment . tre. goR4s] oG 1BE!E' F cfey sectiel R WERL Gt ¥ oM. o
11.18 mm [Ozéeﬂiﬁié;talée%lbﬁg%he%én@m inVPlcylmofln@h@ @ﬁ‘@@dnnﬁaﬂt i a
friction limt socket ocket may be fornmed of a netal (e.g.

stai nl ess st ethickoesal18ai raf fiictiamiimitdalliis epptximataly $0.¢bmm.ofhe @B a WO

channel ) 170 10Met 04 GLTbeR THECo Beb ey B 2bmes Rl AR S fims | on ¢

linmt socket pigEndes 91835 and 1856 hbdsipéd firémt apedrtican lind 9&&eadthgsecond
portion 1793B are not noveabl e. A concave surface 1792A may be fornmed

within f H) s; thorgh dhe centa/ofifiction Bmiteball 182@ 19 81 pdge of Banula(r idgtiathown) .
I n on t 7 f
| oo S5 1ot GAA080bE bR ARE R SihrghFA) 9 ORRY Sy aces

steel. In anQ*ahlﬁIs 1%ﬂb@eqtﬂvélentwlth@wedwT%&sndﬁ%&uwﬂaﬁﬁm&la@hﬁr ate
pi eces, which i; e threaded toget her

h
socket 1725. ;O e@ﬁbJ&%‘l@metﬁé@ﬁg\ﬂiﬁJé‘[ﬁbgi’éé?%?gl% 'gxt"hg{%éég Oliggi;naces
1792A and  179gB A BankitaF 9859 dith fedligh chbleE boRNis B Soxhatelf B.&W5

t ungst en-
mm.

[0246] FIG. 19A is a perspective view of one embodiment of an
abrasive socket assembly 1927. A first plunger 1928A slidably fits
around first friction insert 1930, which is coupled with a second friction
insert 1931, which slidably fits within a second plunger 1928B. The
plungers and friction inserts may be made of a metal (e.g. stainless steel
or aluminum). Wave spring 1932 is disposed between the first and
second plungers to space the plungers apart when moveable assembly
200 is relaxed. When thrust apart by wave spring (resilient member)
1932, plungers 1928A and 1928B lift friction limit balls 1826 out of contact
with friction inserts 1930 and 1931, thus allowing friction limit balls 1826
to rotate freely within plungers 1928A and 1928B. In one embodiment,
base portions of friction inserts 1930 and 1931 are threaded such that the
friction inserts may be screwed together to assemble abrasive socket
assembly 1927. Additionally, the concave inner surfaces of friction
inserts 1930 and 1931 may be coated with an abrasive material such as
tungsten carbide, aluminum oxide, or other abrasive material, as

previously described, to provide a high friction support surface.



carbide or alum num oxide. Alternatively, concave surfaces 1792A and 1792B
may be left uncoated. [0240] FIG 17Bis a plan view of friction limt
socket 17A2b.03jp0346d] FIG 17C is a cross-sectional side vi@arafSoysssket 1725
taken along the line AAAin FIG 17B and showi ng interior concave surfaces
1792A and 1792B. Distance 1753 neasures approximately 36.00 nm D stance
1754 measures approximately 21.50 mm A first radius 1752 neasures
approximately 20.00 mm while a second radius 1751 neasures approxi mately
19.10 mmto forman annular |ip about the outer edges of portions 1793A
and 1793B. [0242] FIG 18A is a perspeebdve view of one enbodi ment of a
friction limt ball 1826. Friction limt ball 1826 includes a cosnetic

i ddl tion 1891:_a fij.rst | i Glj i 892A di d ”
first cendof  fri dBPaRT Wihirersipnce Bask th FIbL B4l Hih G eEr R zE L g™
1892B di sposeg,g&va so%RéPQelfx%e‘?ﬁHié%{ 1%27* 5§é’heébd irﬁiﬁe tsttdm bhéhalfiddorie-cabl e

guide insert 1893 <centrally located within a bore 1896 running through
friction Iinithirgaartiada moveabloassenbly 2¢0.twillefrietion limit seckais 11725t bal |

is formed of a netal. (g.9. stainle . |_un e,

embodi nent , aeH'FfLHSﬁA ﬂﬁ‘@tﬁ"wrr?q&iba&/@ &ﬁ%h'ﬁ%@?ﬁ@oﬁ%@%ﬁ%%@@ 290 18924

and 1892B ar qnnay hidhrindre thdvedons adgeinbyy 200fisi sduigped iwtih abiddst th826 and

are adhered to friction limt ball 1826 usin dhesi ves wel |- known in the

a
art. |In anot eanesrafddcient a highdiictiors zong IO@ﬁ?QCl Rear thedaseaplymoyegablg, cabl e

e e BRI KD Pl AR B, -

enbodi nent, [agatddr tdwarls aner idigslay8 T aoid hB98Bbhr eassmhbly V@AM a hi gh

friction material such as tungsten-carbide to provide a high frjction

surface as phliéarmatively. QEE%%'Y%§WK%%S§PHK%'F’§e1%Z% %?ﬂ'qpr‘f ||"%Et~°’i°8 elSi ngs

1892A and 1725 may be alternated throughout the length of moveable assembly
200.

[0248] FIG. 19B is a perspective view of a first friction insert 1930
having a concave interior surface designed to mate with an annular
friction ring of a friction limit ball. Base portion 1992 may be threaded to
mate with a base portion of a corresponding second friction insert.

[0249] FIG. 19C is a cross-sectional side view of the friction insert
1930 of FIG. 19B. Distance 1952 measures approximately 15.25 mm,
andy distance 1953 measures approximately 5.00 mm. In one
embodiment, the outer diameter 1955 of the base portion measures
approximately 30.25 mm, and the outer diameter of first friction insert
1930 measures approximately 35.50 mm. Additionally, the interior 1954
of the base portion of first friction insert 1930 may be internally threaded.
Second friction insert 1931 (not shown) has corresponding
measurements, except that the base portion of second friction insert 1931
may be externally threaded.

[0250] FIG. 19D is a top view of first friction insert 1930, showing
orifice 1991 bored through the base portion of first friction insert 1930 to
allow passage therethough of data, torsion, tension, power, and other

computer system-related cables.



1892B may be | eft uncoated. The annular friction rings not only contact
concave surfaces 1792A and 1792B when noveabl e assenbly 200 is tensioned,
but al so wormm4t3s6 | imt the friction [imt ball's 1826 axiP€TafS02/83388ati on
when noveabl e assenbly 200 is rel axed. For exanple, friction limt ball
1826 may be tilted within socket 1725 until one of the friction limt
rings contacts the inner lip of portion 1793A or 1793B. In enbodi nent, the
axis of rotation is approxinmately in the range of approxinmately 10.0 to
approximately 25.0 degrees. In other enbodinents, the axis of rotation may
be greater or |esser than the range il-b@stratively given above. [0244]

FIG 18Bis a plan view of friction |imt ball 1826. Cable guide insert

13958 may be cent 10ERITdrBRABES A oicen o of R dhaia MRenel: sIFPG: no-

center of eagfpdeop&tibAc@ioed a distance 1861 or 1862, respectively, from
the center of friction Ilimt ball 1826. In one enbodinent, holes 1895A and
1895B house an ant[0258} Fi6a 19K5$ @ botimua vieve akfinsy friciiondngera98@&nsi on cabl e

2 tension cablo. 102800 Fllin e (€ RDSp8LaRE HeR K5 BobRIgEb bR el acur o
appr oxi nat el y1g810@hoWihg ¥8eeandidxidmali-Thidadat b8 lportioR 160345] FIG 18C is

a cross-sectional side view of a friction |imt ball 1826 taken along the
line A-Ain FIG 10854] Flgnhe! Uinai crens-sechienakside vievs of sgeandfrigtionct i on
limt ball is I D4 0} .~ Ih di t eR; fariction
linit ball 1é9§8ﬁa§§%@ég%¥o§1gﬂgttgig;]'%%.lgﬁgri:"ﬁanl ' gtggﬁcgé'sﬁg‘% 2?&11856,

measur ed fronmmaagarés capptoximataiyerd.2§ nirhougDisthaceenBéB ofedsuressi on
limt ball 1826 to, the edge of annular frictjon _rings, 6 1892A and 1892B,
egch measur e %p&mﬁﬁhéﬁoglrym néutqrhg{e{me‘éer 1964 "ot “the %aseagortion

measures approximately 30.25 mm, and outer diameter 1965 of second
friction insert 1931 measures approximately 35.50 mm. The exterior
1966 of the base portion may be threaded such that the base portions of
second friction insert 1931 and first friction insert 1930 screw into each
other.

[0255] FIG. 19l is a plan view of second friction insert 1931
showing an orifice 1994 bored through the base portion of the insert to
allow for the passage therethrough of data, power, anti-torsion, tension,

- power, and other computer system-related cables.

[0256] FIG. 19J is a side view of the second friction insert 1931
showing base portion 1993.

[0257] FIG. 19K is a bottom view of second friction insert 1931.

[0258] FIG. 20 is a cross-sectional side view of an assembled
abrasive socket assembly 2027, which corresponds to abrasive socket
assembly 1927, according to one embodiment of the invention. In this
figure, plunger 2093 corresponds to plunger 1928A and plunger 2094
corresponds to plunger 1928B. In this one embodiment, plunger 2093
has been fashioned to slidably fit around plunger 2094 so as to present a
more desirable aesthetic external appearance. Plungers 2093 and 2094
may be made of plastic or a metal (e.g. aluminum or stainless steel), and



radi us 1857 is equivalent to the radius 1858 and neasures approxi mately
35.5 degrees. The dianeter 1852 of a first bore is approximately 23.00 nmm
The di amewero308B8 of a tension cable bore is approxi nat el pC®AB02/33581 [ 0246]
FIG 19A is a perspective view of one enbodi nent of an abrasive socket
assenbly 1927. A first plunger 1928A slidably fits around first friction

I nsert 1930, which is coupled with a second friction insert 1931, which
slidably fits within a second plunger 1928B. The plungers and friction
inserts may be nmade of a netal (e.g. stainless steel or alumnun). Wave
spring 1932 is di sposed between the fir86- and second plungers to space the
pl ungers apart when noveabl e assenbly 200 is relaxed. Wen thrust apart by

K 28A and 1928B | i f
el ction 11 mAoTEe, € d83EedAmUIaD HeyB PTG 2097 Cor ek 1 WebBo and

1931, thus a'e‘. 3(%1%rﬁe‘étll'eﬂf‘ nllérﬁbér)13’1@32S lég%ﬁosé@ bebivabh plirkfdry 209Bhi n

pl ungers 1928 I n one enbodi nent base portions of friction
i nserts 1930 emdﬂl)%ltcarsaamr phkﬂ@@rsmfi rad 2094 aparttwhbenimeveaklenay be

he. concave. iAnve Ity 200 8o art b FeRir0ds 6T ekl i HEBEE Con o

with an abraﬁh&@im@wl@scﬁé\ﬁédaﬁto irwﬁ@ﬁtlﬂﬁeﬁaﬁdBﬂ&Nhl@hL&brmﬁpdmsd@ or
ot her abrasive naterial, aBrew ously described, to provide a hjg

fr:cct i on sgprfﬂﬁtlo%ms%é%v\o Ipadpieriacy 2692/ Iosene @@Pq'@@ﬂl’?]thﬁ/t h
resens 1o 19956h [isStisdy 't QupdibaSheh B AMTERE 209 LBRb RSN, |

noveabl e assagbil-kn@WR.inWe A, friction limt sockets 1725 are used in the
upper one-half to two- th| rds _of noveabl e assenbly nner,

noveabl e assenbl y [8889] sFEau2iPcig %pﬁfﬁpoﬁCt'l"ﬁa‘%?Wt nezgﬁ'&ocﬁm lal on: a
high frictionzong/mifalisd PER2188¢ RAREtniMRNER B4 2133 is similar to

friction limit ball 1826, except that one end of base termination ball 2133
includes a flattened base portion 2192 to couple moveable assembly to a
moveable base structure. An annular friction ring 2191, such as those
previously described, is formed or attached at one end of base
termination ball 2133. Flattened base portion 2192 méy be coupled with
a moveable base structure using screw holes 2197, 2195C, 2195A, and
2195B. Additionally, flattened base portion 2192 may include a central
tension cable guide orifice 2194, a pair of anti-torsion cable orifices 2193,
and a plurality of cable guide orifices 2196. Like friction limit balls 1826,
base termination ball 2133 may be made of metal (e.g. stainless steel or
aluminum).

[0260] FIG. 21B is a bottom view of base termination ball 2133.
The horizontal center-to-center distance 2151 between orifice 2195C and
2195B is approximately 24.00 mm. Orifice 2195B is located a distance
2152 of approximately 12.00 mm from a vertical line running through the
center of tension cable guide orifice 2194, and located a distance 2154 of
approximately 7.50 mm from a horizontal line running through the center

of tension cable guide orifice 2194. The vertical center-to-center distance



assenbly 200, where the nost torque occurs; and a low friction zone

| ocated towards the display end of noveabl e assenbly 200. Alternatively,
abr asi ve woak®#13sssenbl i es 1927 and friction limt socket $CTAREL3IfBY be
alternated throughout the length of noveabl e assenbly 200. [0248] FIG 19B
Is a perspective view of a first friction insert 1930 having a concave
interior surface designed to mate with an annular friction ring of a
friction limt ball. Base portion 1992 nay be threaded to nate with a base
portion of a corresponding second friction insert. [0249] FIG 19Cis a
cross-sectional side view of the fricti-BAinsert 1930 of FIG 19B.

D stance 1952 neasures approximately 15.25 mm and di stance 1953 neasures

[ I In . di h ' f th
boce por L1 on #ias apBeBen, Bifies 2158 508 1gA i et BT PO ks of -
first frictioghd BsMobimeNSRIdEREIL $56 ARRISAEI B RoXiInSteRO1ATBD rdi ti onal Iy,

the interior 1954 of the base igortlon of first friction insert 1930 may be
internal |y threadd®2615dd6r@1G isa cmssiapsipnaligsida vievoof bagaermipaiion

ri ction i nochal 5554 VR bBpodEdio i FiG.al8” SflsfieBler 680, 4 (op
view of firstihbriistened baseportibAIAeasiveni dpprodnidtelye34.98 nborBidtartveough t he
base portion of first friction insert 1930 to allow passage therethough of

data, torsiorR13&nmieasurpdweppraimadeiier 3.-2dnpimer Asi2dnd dnaasdresabl es.
Fri cti on | noctRPR8ERAteR, 380, folfars” TAMERSE 3065 meadusy hfoRffyten ' 1
bottom vi ew o23.00r aimf r iTHe @iarnsetear 216936 th®2eakidAl Cabld Guide arifiespecti ve
view of a second friction insert )
measures approximately 6.80 mm. Distance 2160 measures
approximately 11.17 mm. The outer diameter 2164 of base termination
ball 2133 measures approximately 38.00 mm.
[0262] It will be appreciated that aspects of the present invention
may be used with a variety of moveable assemblies which allow for
selectable positioning of a flat panel display device (FPDD). Figures
22A, 22B, and 22C show examples of such moveable assemblies which
incorporate aspects of the present invention. Examples of these aspects
include a base computer system which is moveable by a person and is
not physically attached to a surface (expect through the weight of the
system due to gravity), or the use of a single actuator on the back of the
FPDD in order to control the repositioning of the FPDD without requiring
the actuation or loosening of multiple locks for the various joints, or a data
cable which is housed within the structure of the moveable assembly.
[0263] FIG. 22A shows an example of a moveable assembly
2202 which is coupled to an FPDD 2203 at one end of the moveable
assembly and is coupled to a base computer system 2201 at another end
of the moveable assembly 2202. The base computer system 2201 is
similar to the base computer system 242A. It includes many of the typical
components of a computer system and has been designed in both size

and weight to adequately and stably support the FPDD at a variety of



1931, showi ng a second, externally-threaded base portion 1993. [0254] FIG
19H is a cross-sectional side view of second friction insert 1931 taken

al ong thewbDion®4B8A in FIG 19K Distance 1961 neasures apprasomsdsel y 15. 25
mm Distance 1963 neasures approximately 5.00 mm CQuter dianeter 1964 of
the base portion neasures approximately 30.25 mm and outer dianeter 1965
of second friction insert 1931 neasures approximately 35.50 nm The
exterior 1966 of the base portion may be threaded such that the base
portions of second friction insert 1931 and first friction insert 1930
screw into each other. [0255] FIG 19158s a plan view of second friction
Insert 1931 showing an orifice 1994 bored through the base portion of the

i t ot | |.ogw for th t her et h of d i on,
O o o S AR, Mo e ol BRI 2288 & 1
is a side viepdindd'RithetdientwaibhPsudharit! witBsdt piRpMlipGtReRRgAEt | on

1993. [0257] FIE@ 19K I's a bottomview of second friction insert 1931.
[0258] FI G Jmmsescampuies system 220h(exdepé throegh graty) & $wnduréare 384si ve

socket asse 2027, which cqrr n [ asi t y 1927,
according t gﬁbﬁé’%ﬁ&&é‘?%ﬁf S%ﬁe?%ng@nélhﬂ&qaﬁbpﬁ 256"#( fogla? g,ﬁ%&ﬁgﬁger 2093
corresponds tQtHeybaathd 2488 cfbe RbHipUREr AWM ZZ0T &S BROWA it FIG| 2RAEr

1928B. In this oné enbodi ment, plunger 2093 has been fashioned to slidably

fit around plwitiieyt caaming thexwhole sysieamto pverie déuis: s entfesitpiemc

et el SPPSPAR A LPEDR 2087 60 FAtne 4, REBLA IR, 30,3,
-56 col ored agscatisig eowhishrthbdfPDBVZ2GP can hpe2fssitionst girepahdiaxtertofwave
SPring (e 8. Led orovided by 1he movesble assambly Bo0e, ot Meen plungers 2093

[0264] The moveable assembly 2202 includes a post (e.g. arm
member) 2205, a post 2206, and a post 2207 which are coupled to each
other through joints 2210 and 2209 as shown in FIG. 22A. The post
2205 is coupled to the base computer system 2201 through the rotatable
joint 2208 which allows the post 2205 to rotate as shown by arrow 2216
around the joint 2208. The joint 2209 allows post 2206 to rotate relative
to post 2205, allowing an angular displacement along the arrow 2214 as
shown in FIG. 22A. Similarly, the angle between post 2206 and 2207
may be varied as these two posts are moved through the joint 2210,
allowing motion along the arrow 2215. Both joints 2209 and 2210 include
locking mechanisms 2212 and 2213 respectively, allowing the relative
angular position between the corresponding posts to be fixed.

[0265] In the embodiment shown in FIG. 22A, articulation of both
joints simultaneously will require loosening of both joints in order to allow
complete control of the movement of the FPDD. In an alternative
embodiment of the system shown in FIG. 22A, a single locking actuation
control may be disposed on the surface of the FPDD 2203 in a manner
which is similar to the handle 241 described above. In one embodiment,
this single actuation control may be an electromagnetic control which
loosens or tightens the joints electromagnetically under the control of the



and 2094 to space plungers 2093 and 2094 apart when noveabl e assenbly 200
Is relaxed. Friction insert 2030, corresponding to friction insert 1930,
IS screwawoioapoI3Bé i ction insert 2031, which corresponds t®@CTfuso33sen i nsert
1931, at thread interface 2092. In one enbodinent, the friction inserts
may be glued together at glue area 2091 using adhesives well-known in the
art. [0259] FIG 21A is a perspective view of one enbodi nent of a base
termnation ball 2133. Base term nation ball 2133 is simlar to friction
limt ball 1826, except that one end of base term nation ball 2133
includes a flattened base portion 2192 $68-coupl e noveabl e assenbly to a
noveabl e base structure. An annular friction ring 2191, such as those

i ously descrjbed, is forped h b i nat |
bal 1 2133 Pl sooknastusibe uleh oinsnss’ ARnsa BBEE e The AR o bace
structure usi %Qnﬁ?ét@g"ir@%'l@gnb%]ra?ﬁint éé%%hiéﬂ%é@u@@e to%@ﬁvnmlagénog{lgl ly,

flattened base portion I ncl ude a centra tensi on cab e

orifice 2194, movpaiantaff thet FPDRr sélative bl theoposti 2207.2 W8hin thedintedoir al i ty
of cable guide oqrifi 2196. LI | CLI it balls 1826, e
ternination bB?'ﬁ'oﬁﬁé?ﬁ%)poﬁgs %%@%6%?%%@?’ gaer&ai?nqﬁ%%%s’%?t%%t?a%w

al um num . [ 0g6Rkr BhEles22820 ardl P221.0MIYiRE embodnfehEthbs@icablesald 2133.
The horizontal center-to-center distance 2151 between orifice 2195C and

2195B i s approxicesied within ihe interiooof thecpostsowbichgepeasgnbanather feramek 2152

of tonsi on cabitoBablR arePBNoB slFbOARE arlBPLL Wil Be chtelpr ot

appr oxi mat el yoiheb @ofipUtepsystehrrdiatedt cdblés neay betiougeti iwithighhé heterient er  of
tension cable guide orifice 2194. The vertical center-to-center distance WO

03/ 041386 PCTPOYOPS D8pQsts 2205, 2208, BRE welf- ori fice 2195B and 2195A is
approximately 15. OfhJEg] Fit. 22B shows another example of a moveable assembly

2233 in a system 2233 which includes a base computer system 2232 and
an FPDD 2248. The entire system 2233 rests, through gravity, on the
surface 2239 without being physically attached to the surface except
through gravity. As noted above, the bottom of the computer system
2232 may include a non-slip surface, such as rubber feet. Given that the
weight and size of the base computer system 2232 is designed according
to the teachings of the present invention to allow the support of the FPDD
2248 in a variety of selectable positions of the FPDD 2248, there is no
need for the base computer system 2232 to be physically attached to the
surface 2239 through the use of clamps or glues or bolts or screws, etc.
[0267] In one embodiment of the example shown in FIG. 22B, the
computer system 2232 has a weight and size which allows a single
human user to be able to move the computer system without assistance
from another person or from a mechanical assistance. The base
computer system 2232 is attached to post 2235 through a rotatable joint
2238, which allows the post 2235 to rotate around the base computer
system along the arrow 2243. Post 2236 is coupled to post 2235 through
the joint 2239, which will be locked through the locking mechanism 2240.
The joint 2239 allows the angle between post 2235 and 2236 to be varied



one enbodi nent, distance 2156 neasures approximately 14.50 mm [0261] FI G
21C is a cross-sectional side view of base term nation ball 2133 taken

al ong thewbDiop®4B8A in FIG 21 B. Quter dianmeter 2157 of whe/fshasisened base
portion nmeasures approximately 34.45 mm Distance 2158 neasures
approximately 13.50 mm Arc 2159 neasures approximtely 36.0 degrees.

D stance 2162 neasures approximately 23.00 mm The dianeter 2161 of the
tension cable guide orifice measures approxinmately 6.80 mm Di stance 2160
measures approximately 11.17 mm The outer dianeter 2164 of base
termnation ball 2133 neasures approxi-fftely 38.00 nm [0262] It will be
appreci ated that aspects of the present invention may be used with a
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(expect throu i ght of \ .d to gravit r th se of a
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reposi tioni ng2oB et dePbbvist BREWata edbies! ZB70 hhe 2290y aédputtioelyl asshni ng of
multiple locks for the various joints, or a data cable which Is housed

within the statgcdigpesest within these fosts anktheselyy concasied by theseposifofs an

exanpl e of a ppveabl ' ' 03 at
one end of thg'ﬁﬂﬁe\/%%tﬁﬁﬁﬁaggg’@r%b?ég\&ﬁwg‘%@orhéye%g)lﬁg hg@ égslgg%tgﬁpu ghr?e system
2201 at anot hepDENE24®to tiltsw fEMbalTbass of bhk)ordA6R lockeblbjsiatscinrgrdéeer
system 2201 is simlar to the base conputer system 242A I ncl udes many

of the typi calo allwiinesiectabie BOHBRRING &F r%%ﬁ"é‘?ﬁ'%@fH%FBQﬁw desi gned in

ooty St oo o5 R PR Y B R ot S8 By
2264 in a system 2260 which includes the moveable assembly as well as
an FPDD 2263 and a base computer system 2261 which rests on a
surface 2262, which may be a desk surface. As noted above, the base
computer system 2261 is typically designed to have a weight and size
such that it will support the selectable positioning and repositioning of the
FPDD 2263 over a large range of movement of the FPDD 2263. The
moveable assembly 2264 includes three posts, 2267, 2268 and 2269,
and also includes three joints 2271, 2272 and 2273, and also includes
two counterweights 2277 and 2278. The moveable assembly 2264 also
includes a gimbal joint 2274 which couples the post 2269 to the FPDD
2263. An optional single actuator control 2280 may be disposed on the
FPDD 2263 in order to unlock or lock one or more of the joints. The
embodiment shown in FIG. 22C may also optionally include the use of
power and data cables, which are disposed within the posts 2267, 2268,
and 2269.

[0269] In FIG. 23A, the computer controlled display system 2300
includes: a flat panel display device 2301 having a display surface 2302
and an input 2303 for receiving display data to be displayed on the
display surface 2302. A moveable assembly 2304 is mechanically



-58 different positions. For exanple, the base conputer system 2201 is
designed with sufficient weight such that, w thout physically attaching the
base conpeDaes/ospss em 2201 (except through gravity) to thePsmrfSarsssgr04,

t he base computer system 2201 will allow the FPDD 2203 to be extended out
beyond the edge of the conputer system 2201 as shown in FIG 22A w thout
causi ng the whole systemto overturn. Thus the entire system 2200 all ows
the FPDD 2203 to be positioned at any one of a multitude of |locations in
whi ch the FPDD 2203 can be positioned given the extent of reach provided
by the noveabl e assenbly 2202. [0264] TH¥4-noveabl e assenbly 2202 includes a
post (e.g. arm nenber) 2205, a post 2206, and a post 2207 which are

led t h t h.j,0i nt 0 d 220 h FEl G 22A
e beat ' 25 oeouSh I tna A bR T o AR D TRE InG RIS Rs S RED A RaeS 112
rotatable joj rBroé’@@@c%ﬁé%“ar@?' g%lfﬁctﬁrh'@ sQB§ian%%ggéé§$ :ﬂ‘i’é@taﬁ AfeaSHPME by

arrow 2216 around the joint 22 he | oi nt ows post 2206 to

rotate rel atidisplayospace 2815, aMQmab@e assamply 230 Epmavwable wheing t he

and 2207 oy BRI AN AR R AN EIne TP R Y SRR e
2210, al |l ow pg geMdtpelpipoRitidneel A Epuce 2dfativBotdna) @dit &f 82 Lomiplite210

i nclude | ocking nmechani snms 2212 and 2213 respectively, allow n&the

rel ative angee@ifoliggsdisplay pustametBithe bare ¢8R vRALK SNSlosHreIe230%ed.
[0265] 1n theise%ﬁﬁiém&iﬂﬁ? Ayt ﬁb%oﬁgﬁg?ﬁéﬁ%ﬁml@%ﬁ o e?@%}gé f ﬂ)\r;vt S

si mul taneously W require sening o in or

conpl et e cont pahelafisplhg deviceB31 throudretneRnbyedbleassahildy @304 vein arebodi nent
of the system shown in FIG 22A, a single |ocking actuation control may be

di sposed on tﬂ@@dﬁ@&% the bage hamisss e@}pdac g C%P%'_ﬂeri‘t@ YN ar to
the handl e 24ﬂ1cﬂE%CPUP§% A89\Kited fb:oé‘%i@r@a%derc%m,’a mieMSrySh basCaRrat i on

control may be an électronagnetic control |
(input/output) controller, optical drive, network interface, and 1/O port. In

such an embodiment, the microprocessor is coupled to the input of the
flat panel display 2301. In a preferred embodiment, the cross-sectional
area is defined by a cross-section taken perpendicularly to a longitudinal
dimension of the moveable assembly 2304.

[0270] In one embodiment, the moveable assembly 2304 is
moveable such that the FPDD 2301 has at least three degrees of
movement. In one embodiment, the overall weight of the entire system
is less than about 45.0 Ibs and a footprint size of the base 2305 is less
than an area of about 4.0 square feet.

[0271] In a further embodiment, an actuator 2306 is attached to
the flat panel display 2301 and coupled to a force generator (e.g.
spring/piston assembly) which maintains the moveable assembly 2304 in
a rigid mode when the actuator (handle) 2306 is in a first state, and which
allows the moveable assembly 2304 to be moveable when the actuator
(handle) 2306 is in a second state. In a preferred embodiment, the
actuator 2306, through a single actuation, allows simultaneous
positioning of the flat panel display 2301 and moveable assembly 2304 in

multiple degrees of freedom.



| oosens or tightens the joints electromagnetically under the control of the
WO 03/041386 PCT/ US02/ 33581 -59 single actuation switch disposed on the
FPDD 2203wO0The4pest 2207 termnates in a ginbal joint 22PCTMs0Z5B8586
coupled to the FPDD to allow novenent of the FPDD relative to the post
2207. Wthin the interior portions of the posts 2205, 2206 and 2207, there
are di sposed data and power cables 2220 and 2221. |In one enbodi nent, these
cables are concealed within the interior of the posts, which represent
anot her formof a noveable assenbly for supporting an FPDD. It will be
appreci ated that other conputer syster®2el ated cabl es may be housed within
the interior portions of posts 2205, 2206, and 2207. [0266] FIG 22B shows

th I f bl nbl 233 i t 2233 i,Gh
el udes- a base odRRRELIN SpetanpaBEPrlyr aakcH RS NIWRIS COHbeHdsy st em
2233 rests, ttﬁéqgglfﬁ'tféf&\é Hit B?ﬁ‘eltdﬁpla Wwierat 438t vhihand depbr@ fhysically

attached to t ace exce through gravity. As noted above, the bottom
of the conputdisplay stanirollep ¥aotralyowny hodeed within she baser 230%, theueablas rubber

feet. Gven that the i ght,, and si z f .the base conputer t 232 is
desi gned acC&%?%&'Sﬁoé\éﬁh@”f’@gc%ﬂ?gé%ﬁ W “6*?%8%%‘?%%%%??@%&%@ 'l ow t he
support of thg IRiRerZtBodihentVah isptitorfion ehBRE @Yt @hbas) tis edgplet tbhe FPDD
2248, there is no need for the base conputer system 2232 to be physically

attached to t(aed prefarably witkio) the soereaie assembly €Badie repirgindde @t bol t s

or screws, etg. [0 I ng e i t S ' G 22B,

the conput erpaé‘ﬁétcﬁg&%%(%nﬁa@ea%&&ﬁfggﬁgggf% 2\%)9?@%03[\ %%Baﬁ"g‘i‘t% e

human user t ®dipndld prd-getemthdd@meanput er system wi t hout assistance from

anot her person or from a nechani cal assi stance. The b%se com%ut er system
tdimepsig

2232 is attached t[8283ktInzphuthesesupdimenstthedangitydin N Qfhen” al | ows
the post 2233500 40L YsBe by 2904 Rt IRESTGATRYYRE panel display 2301 to the

base 2305, and a weight of the system 2300 is less than about 25.0 Ibs
and a footprint size of the base 2305 is less than an area of about 500.0
square centimeters.

[0274] In a further embodiment, the base 2305 is not fixedly
secured to a supporting surface under the base 2305.

[0275] FIG. 23B is a perspective view of another embodiment of a
computer controlled display device including a FPDD 2301 coupled with a
moveable assembly 2304, which is coupled with a base 2305. As shown,
actuator assembly 2306 is mounted on or contained within the rear
housing 2308 of FPDD 2301. In one embodiment, the internal structure
of FPDD is strengthened to withstand the compressive user forces
applied simultaneously to handle 2306A and the front surface of FPDD
2301. The external shape of base 2305, in one embodiment, forms a
toroid, as shown, and includes an inner metal Faraday cage, concealed
by a layer of plastic, which repels external Electromagnetic Frequencies
(EMF) that may interfere with operation of the computer components
concealed within the base 2305. The Faraday cage also contains
internal EMF generated by the concealed computer components. In one

embodiment, the concealed metal Faraday cage, like the outer plastic



system al ong the arrow 2243. Post 2236 is coupled to post 2235 through the
joint 2239, which will be | ocked through the | ocking nmechani sm 2240. The

j oi nt 223§0aBloarssé t he angl e between post 2235 and 2236 t o Po#/vsar/sasal WO

03/ 041386 PCT/ US02/33581 -60 by noving the post 2236 along the arrow 2241.
One end of the post 2236 supports a counterwei ght 2237 and anot her end of
the post termnates in a ginbal joint 2244 which is attached to the back
of the FPDD 2248. Posts 2235 and 2236, in the enbodi nent shown in FIG

22B, include power and data cables 2270 and 2249, respectively, which are
di sposed within these posts and thereby63onceal ed by these posts. A single
actuating device or switch 2250 may optionally be |ocated on the FPDD 2248
to allow for the releas of one or mpre | ogkabl e.joints |q8§6der to all ow

the sel ect abl!8Y¥ods MW ﬂ%‘”fﬁ MW PiECs i AJOBP 2Rths b 22C
shows anot herwﬁeéﬁrw{nsn Fittedy fB@‘é%?éF fbrﬁﬁé%‘%.u %%%beb@amég@m;?% whi ch

I ncl udes the noveabl e assenbl™y as well as an FPDD 2263 "and™ a base conputer
system 2261 whadé of aistcs zine alloysuerf eiber ggitEble wistals km»mb@ thedsbk surface. As

not ed above, the nput er _syst.em 2 p o0 have a
wei ght and size 3@?261 hgp PRevem oglfﬁﬁrd ttjh[ehéagé ggﬁéb%%éj gssg?ntl%g'ﬂélng and
reposi tioni ngcdthp éﬁ@ntsﬁﬁa@ﬁ?@%r@xmﬁatew 68 Qepb@idis WhileTees PPDD @f3giihe FPDD
2263. The noveabl e assenbly 64 incl udes t%ree posts, 2267, 2268 and

2269, and alweigha@ppieximaielyet.paiawnssp Ardditionaly, éh@ mveableagsembly

ol udes a o 300y EESRIA0B, 5 TR 201 Hrédnad BN S0HE T MRk D65
An optional sd4felyelifacbraiuier sygtbrmtzweaibm@yn@@a:blememm 2804 as@DD 2263

in order to unlock or |ock one or nore of the joints, n‘Rotg‘larrent shown
in FIG 22C red/nang hansie.ofdditonaly, doe se/ﬁtems!% wnufagwé@dm hacabl es,

whi ch are di spaged MshAlY Hdi& RRSLAtieSyster?Sftnply by grasping the FPDD
2301 and lifting. The terms “safely lift’ and “safely hoist” mean that the

various system components suffer minimal or no external or internal
damage as a result of the user’s lifting actions.

[0277] As shown in FIG. 23B, the exterior plastic housing of base
2305 may be formed of two parts, a top portion and a bottom portion
2305A, which, when fitted together, form a toroid. The bottom portion
2305A may contain a plurality of peripheral ports and/or computer
system-related controls 2310. Such ports and controls illustratively
include, but are not limited to one or more of: a Firewire port, an Ethernet
port, a modem jack, a power button, a reset button, a USB port, an
infrared port, and similar computer system-related ports and controls.

[0278] FIG. 23C is a side view of the computer system 2300
shown in FIGS. 23A and 23B, according to one embodiment of the
invention. System 2300 includes a FPDD 2301 having an actuator
assembly 2306 attached thereto; a moveable assembly 2304 attached to
the actuator assembly 2306, and a base 2305 attached o the moveable
assembly 2304. In this embodiment, moveable assembly 2304 is a
snake-like ball-and-socket assembly; however, it will be appreciated that

other types of assemblies may also be used. Additionally, an optical



and 2269. [0269] In FIG 23A, the conputer controlled display system 2300

I ncl udes: a flat panel display device 2301 having a display surface 2302
and an i nwoOto3A8086 f or receiving display data to be di spl aped/usn2/53361

di splay surface 2302. A noveabl e assenbly 2304 is nechanically WO 03/ 041386
PCT/ US02/ 33581 -61 coupled to the flat panel display 2301. The noveabl e
assenbly 2304 has a cross-sectional area, which is substantially |ess than
an area of the display surface 2302. Myveabl e assenbly 2304 is noveabl e
when handle 2307 is depressed, to allow the flat panel display device 2301
to be selectively positioned in space 6dtative to a user of the conputer
control |l ed display system 2300. A base (e.g. noveabl e enclosure) 2305 is

| ed h th b 2304 .a th f | at |
i pl oy dovi Wit hPoior BV mreRE 2212k royiadbin e o8 hertdhab i men:
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defined by a @tRpaseeI05ttivatethegoRedsivE dodr biid isidé-dubraiyt udi nal
di rensi on of the noveabl e assenbly 2304. [0270] In one enbodi ment, the

moveabl e assenbly 2791 FIGRADLS @ seahvienaof the qormmitessysipg 2300 east

t hree degrees f t he
entire systen?'%‘gn F@E‘E@?hgﬁﬁ\ ‘%3(81”5%%?@88&8 an de'{élgggget(eq{rtlaarftth%\%rﬁtg P he base
2305 is | ess Atkhowan s'ystmnmwbmutudéswmwamof emtuai[da%’skbmw a30ert her
enbodi nent, an actuator 2306 is attached to flat (?nel di spl ay_2301

and coupl ed t foyepblecassprnbly 434, (@nd base 2305 w ich Includes a plurality of
peripheral ports and computer system-related controls 2310, as

described above.

[0280] FIG. 23E is a front view of the computer system 2300 of
FIGS. 23A-23D, according to one embodiment of the invention, and
showing FPDD 2301, viewing surface 2302, and base 2305.

[0281] FIG. 23F is another side view of the computer system
2300 of FIGS. 23A-23E, according to one embodiment of the invention,
and showing FPDD 2301, actuator assembly 2306, moveable assembly
2304, and base 2305.

[0282] Referring now to FIG. 23G, a moveable assembly 2302
similar to that previously described with reference to FIGS. 4A and 4B is
shown coupled with a flat panel display 2310, which, in one embodiment,
includes a housing 2301 attached to a portion of the flat panel display
obverse from a viewing portion 2311 of the flat panel display 2310.
Housing 2301 is coupled to moveable assembly 2302 using at least one
screw 2331or a plurality of screws 2331. Within housing 2301 are
various components of actuator assembly 2300A. lllustratively, such
components include a tongue 2305, a crank 2303, a strut 2309, a spring
guide 2308, and a spring 2370. Tongue 2305 has a distal end 2306B
coupled with a ball ferrule 2335, which is attached to a tension cable



spring/ pi ston assenbly) which maintains the noveabl e assenbly 2304 in a
rigid node when the actuator (handle) 2306 is in a first state, and which
al | ows t wormeMeké e assenbly 2304 to be noveabl e when t he Pattusal/adsst
(handle) 2306 is in a second state. In a preferred enbodi nent, the

actuator 2306, through a single actuation, allows sinultaneous positioning
of the flat panel display 2301 and noveabl e assenbly 2304 in nultiple
degrees of freedom WD 03/041386 PCT/ US02/33581 -62 [0272] In one

enbodi nent, a data cable (not shown) is coupled to the input of the flat
panel display 2301 at a first end, and 6dupled to a display controller
(not shown) housed within the base 2305, the cable being disposed (and/or

| ed ithin th bl .y 2304. | furth ' t,
antitors) on €46 AN RGN 31 FUSLAOREN QTARRvERUP FREPHEORn) | ho
moveabl e asseﬁréx%%ﬁo%é@@ﬁ‘ bﬁtdhgtdéezéd%% %d?ﬁil‘é‘d Mhsd)H%Yal(e%%éde% —

noveabl e asse rom bei ng rotate eyond a pre-determn
[0273] In a faof chank 2803di Teatproxieallenty2B80dAnef crainke30d1is opetativelyroveabl e

assenbly 2304 ext.ends,from.t fl.at nel ,display 2301 to the ase_ 2305,
and a v ght. Bruriag gL fenis enpdn £ 360 2810 Heika Pl gbd o siEL
footprint sizg30f i§ kBupRICWAR P distall @RF2808B GFephingegWille UBYY, wiith § square
centimeters. [0274] In a further enbodi nent, the base 2305 is not fixedly

secured to a Bsgpedtwithndbefinlegonnfiarsnring B36® #80Be ¢rORIEMENLGPIIER is a
fovi 6o 1 nol udbhgea2s @08 g NaRahaRe oy Goefd B BE A 8 2uttat ) cr
i's coupl ed w thd R230BEE ta2 8 Prokisnal e 2308A1 WhicH irfthsdsdd hyb ke R850punt ed
on or contained within the rear, housing 2308 of FPDD 2301. In one.
enbodi ment , t WhiGhmhelps seduge {itetign @nd wear as proximal end 2308A slides within
channel 2307. In one embodiment, tongue 2305 may include at its
proximal end 2306A a channel extending therethrough into which a set
screw or other screwlike mechanism 2305A is placed. Set screw 2305A
may be adjusted to vary the angle at which the distal end of tongue 2305
contacts the ball ferrule of tension cable 2334.

[0283] In one embodiment, a handle 2360 having a distal end
2360B and a proximal end 2360A may be operatively coupled with the
actuator assembly 2300. In one embodiment, distal end 2360B of handle
2360 is coupled with a top portion of crank 2303 using a set screw 2332.

In one embodiment, proximal end 2360B is fashioned into an ergonomic
design.

[0284] Referring again to FIGS. 4A and 23G, it will be appreciated
that the actuator assembly 2300 shown in FIG. 23G differs from the
actuator assembly 400, shown in FIG. 4A. In FIG. 4A the distal end of
handle 460 was coupled with ball ferrule 434 attached to tension cable
490, whereas in FIG. 23G, the distal end 2360B of handle 2360 is
coupled crank 2303, which is operatively coupled with tongue 2305.
Tongue 2305, in turn, is coupled with the ball ferrule 2335 attached to

tension cable 2334.



of FPDD is strengthened to withstand the conpressive user forces applied
si mul taneously to handl e 2306A and the front surface of FPDD 2301. The

ext ernal wbap®4o86 base 2305, in one enbodi nment, forns a PoTAISd2/33#81 shown,
and includes an inner netal Faraday cage, concealed by a |ayer of plastic,
whi ch repels external Electromagnetic Frequencies (EMF) that may interfere
wi th operation of the conputer conponents concealed within the base 2305.
The Faraday cage al so contains internal EMF generated by the conceal ed
conput er conponents. In one enbodinent, the conceal ed netal Faraday cage,
li ke the outer plastic WO 03/041386 PCH®S02/33581 -63 layer, is

manuf actured in two pieces, a top portion and a bottom portion, which when

fitted t th f t id., T F A d f .z , i
1 oys, of ot her J92B3hi CORoRNG HiRS A A oG Wi G5 afbienanms At *' "
embodi ment, te %@@ﬁ?mfﬁm ubd0n @csrﬂabts tsrémﬂﬂmssw Qha%té\pﬂh"aﬁx' mat el y

13.0 pounds e FPDD 2 01 wei ghs approxi mately 4.5 pounds.
Addi tional |y, themghe)‘aéa\khlm distalrayid/of namme 4ﬁils@0r2t306 b%ihfﬂﬁ#@ﬁ%:%dm are

manuf act ur ed user an saf e n
noveabl e asser'?nlg“lC %Sgghea@aggeg 'P%H%a“ﬂ&rm’&' gﬁ&%"ﬁ)ﬁgn'%%%ﬂiaz@%t g?nl i g
manuf act ur ed (%%%dtﬂﬂﬁbr assetABly Z300AY2vth indrehséd sehenidal adgastageasi nply by
grasplngthe and Iiftin The ternms "safely lift" and "safely

hoi st” mean tthatcabie:2334hesamestighien, adrigh rediicesdherashount-afraer éorcgo

[0277] s sndRReREred @98 EfofRalle FHp O 240F, SR80S arhboIRRERRo30s 1y

be formed of 4dnvgle pasdsured He@dve@@ratﬂlr@ﬂhaﬂﬂorﬁabmﬁé drayotiioagh tB8@2Aterwhi ch,
when fitted together, forma toroid. The bottom portion 2305A may contain

a plurality of Q& and psecend obligve Bpensuianding Fomete canteredl RN r ol s
2310. Such pogd 2RArEMtHBLGH thd HRtIZndVS306B of tongue 2305, measures in
the range of approximately 40.0 degrees to approximately 85.0 degrees,
preferably approximately 70.0 degrees.

[0286] FIG. 24A is a perspective view of a tongue 2400, which
corresponds to tongue 2305 in FIG. 23G. In FIG. 24A tongue 2400
includes a distal end 2497 and a proximal end 2496. A cylindrical bore
2492 extends through the middle portion of tongue 2400 in one
embodiment. In one embodiment, the distal end 2497 of tongue 2400
includes a bore (or cavity) 2495 extending from a top surface of tongue
2400 downward towards a bottom surface of tongue 2400. Similarly, at
proximal end 2496 of tongue 2400 there is included a cylindrical bore
2491 extending from a top surface of tongue 2400 to a bottom surface of
tongue 2400. These features are better shown with reference to FIG.
24B, which is a cross-sectional side view of tongue 2400 shown in FIG.
24A.

[0287] In FIG. 24B tongue 2400 has an overall length 2451 of
approximately 41.47 mm. A distance 2452, as measured from the center
point of bore 2491 to a center point of horizontal bore 2492 measures
approximately 15.83 mm. A center-to-center distance 2454 from bore
2492 to bore 2495 measures approximately 13.64 mm. A distance 2453



I nclude, but are not limted to one or nore of: a Firewre port, an

Et hernet port, a nodemjack, a power button, a reset button, a USB port,
an infrawed3perss and sinmlar conputer systemrel ated poPC3I/snd3xsentrol s.
[0278] FIG 23Cis a side view of the conputer system 2300 shown in FIGS.
23A and 23B, according to one enbodi nent of the invention. System 2300

I ncl udes a FPDD 2301 havi ng an actuator assenbly 2306 attached thereto; a
noveabl e assenbly 2304 attached to the actuator assenbly 2306, and a base
2305 attached to the noveable assenbly 2304. In this enbodi nent, noveable
assenbly 2304 is a snake-like ball-and6fecket assenbly; however, it will
be appreciated that other types of assenblies may al so be used.

Addi ti Iy, i cal WO 03/ 041386 PCT/ 358 : 64 drj. . CD
and! or “DvD) ” {58 B BoBSiy SHaRe o distel i eRdhdopamaAonse! s adttlos
Aperture 23128Xféﬁdmbetfﬁﬂngﬁitﬂ§%idqdiml &1ABSreAP49b GRE AN A pProxitAteUAt ed

fol d-down door and an el eCtronically activated slide-out optical I sk

tray. In one #b3dnmentn ope esdadimentdbe sadivis 2435c9bbaned24dipleagurag t h base
2305 activates jhe faold-down door, an lnhde-out tray.. 7 23D is a
rear-view of h ecrgpﬁg.t%f?gw&(wtggbgﬁ@how I%appgéglm%%ygl]gé:iggg’gr ding to
one enbodi nengjraifariy)ean MMRIHIrdBeveléd [SATEBA. oS ¥aVIRMAAYBOhEECA yearisFEPD 2301,
actuat or assenbly 230 noveabl e assenbly 2304, ‘and base 2305, which

6
i ncl udes a pl apRIPKiNYately 1h4PirpReRlEs opaNnYS Qb @EMput er syst em rel at ed

computer system 2 O WifiteRigHle 1 f6 2an dhich i ah Tl RAE NG O | he
i nvention, ang40GhiwvilldodBpbresiildd thvatetongge D400a0e0R38Mbodtetiasas 2305.

[0281] FIG 23F is another side view of the conputer system 2300 of FIGS.
23A- 23E, accoreRtAdor hedsnd) etsgdafarproymataly 2%53@%?\? measured from a

top surface 2400A to a bottom surface 2400B of tongue 2400. FIG. 24C
shows a top view of tongue 2400 according to one embodiment of the
invention. In FIG. 24C tongue 2400 has a width 2456 of approximately
11.15 mm minus 0.15 mm. Width of 2456 is measured from a first side
2492A to a second side 2492B of bore 2492 extending through a mid
portion of tongue 2400. In one embodiment, a bottom portion of cavity
2495 is substantially elliptical in shape and has a width 2457 of
approximately 6.97 mm. A width 2458 of distal end 2497 as measured
from a first side 2497A to a second side 2497B measures in one
embodiment, approximately 13.50 mm.

[0289] Referring now to FIG. 25A there is shown a perspective
view of a glide ring 2500, which in one embodiment is inserted within a
friction socket plunger to preserve the cosmetic finish of the balls. As
shown in FIG 25A, glide ring 2500 is substantially spherical in shape
having a base portion 2505 which in one embodiment is an annular ring
attached to a bottom surface of glide ring 2500. In one embodiment,
glide ring 2500 has a first diameter 2501 which is larger than a second
diameter 2502, wherein the interior and exterior surfaces of glide ring
2500 curvingly taper from the first diameter 2501 toward the second

diameter 2502. In one embodiment, the upper sidewall portions of giide



and showi ng FPDD 2301, actuator assenbly 2306, noveable assenbly 2304, and
base 2305. [0282] Referring nowto FIG 23G a noveable assenbly 2302

sim | ar twotoh@as13ps evi ously described with reference to Fl GEI/UsA2/33%61 4B i s
shown coupled with a flat panel display 2310, which, in one enbodinent,

I ncl udes a housing 2301 attached to a portion of the flat panel display
obverse froma viewing portion 2311 of the flat panel display 2310.

Housi ng 2301 is coupled to noveabl e assenbly 2302 using at | east one screw
2331or a plurality of screws 2331. Wthin housing 2301 are various
conponent s of actuator assenbly 2300A. -BBtustratively, such conponents

I ncl ude a tongue 2305, a crank 2303, a strut 2309, a spring guide 2308,

d 237 305 has di 23068, led with bal |
Forrul o 2335, MhASAOTE R ckioa HEal o P2 PRRrB s b e o * 7
PCT/ US02/ 33581 tqp @érf%ééﬂof%o%nﬁhg%bbrte%bd@w Bb8oh@ didtAbidr @502l fpveabl e

assenbly 2302. A proxi mal of tongue 2305 is coupled with a
di stal end 23e3Bembodimank azﬂoeahtyrbép@ggﬁd feat 2504, pBay3be attachethio 803 i s

operatively wi th.the t al strut 2 OXI mal
end of strut %L?t PE@&@"\ BO%'BUaf@Han Fﬁ?s%ﬁﬁg%%g%?to%&prﬁ? Pui de
2308, which igsed &5 abiEElide it nséélﬁ*e!anRhirpén@‘erSISQFdeeB§MQeP néne

enbodi ment, sprin gui de 230 progréssively narrows or tapers dommwards

fromthe di stshowrnbyJsseringoone orpmese ki feeh@bp4oaihinuaicsirespending a

o1 dos i thi rPUlfred o, PEFHERY WAbAAEABrfgk S BLoHUTer T Lo o

its proximnal shﬁwh)ZSOGA a channel extendi ng t heret hrough into which a set
screw or other screw i ke nechani sm 2305A is placed. Set screw 2305A nay be
adj usted to vary ti0299hgFdGat2okhich QQ’F@"Hl‘Q‘P‘HIO fe@lifleofing #Rfl% SHewd incont act s

the ball ferrgjg s§a ! Y eMBBEMER34n angle as measured from a line 2509
extending from a center point of glide ring 2500 through a pegged foot
2504 to a second line 2510 extending through the midpoint of glide ring
2500 through the center of a slot 2503A measures approximately 30.0
degrees.

[0291] FIG. 25C is a side view of glide ring 2500, shown in FIG.
25A, further illustrating placement of slots 2503 and pegged feet 2504.

[0292] FIG. 25D is a top view of glide ring 2500.

[0293] FIG. 25E is a cross-sectional side view glide ring 2500
taken along the line A-A in FIG. 25D. In FIG. 25E a focal point 2557 is
centered a distance 2556 of approximately 17.875 mm above the base of
glide ring 2500 as measured from a vertical line 2556A extending through
focal point 2557 to a second parallel line 2556B. In FIG. 25E, a line
2555B, perpendicular to line 2556A extends from focal point 2557
through the center portion of glide ring 2500.

[0294] Angle 2555, as measured between lines 2555A and
2555B, measures, in one embodiment, approximately 63.70 degrees.
The outer radius 2551 of the outer wall of glide ring 2500 measures
approximately 41.500 mm minus 0.025 mm, while the inner wall 2552 has
a radius measuring approximately 40.000 mm minus 0.025 mm. In one



[0283] In one enbodi nent, a handle 2360 having a distal end 2360B and a
proxi mal end 2360A nmay be operatively coupled with the actuator assenbly
2300. I n woaspmssei mrent, distal end 2360B of handle 2360PcC3/usoxpdsed with a
top portion of crank 2303 using a set screw 2332. |In one enbodi nent,

proxi mal end 2360B is fashioned into an ergonom c design. [0284] Referring
again to FIGS. 4A and 23G it will be appreciated that the actuator
assenbly 2300 shown in FIG 23G differs fromthe actuator assenbly 400,
shown in FIG 4A In FIG 4A the distal end of handle 460 was coupled wth
ball ferrule 434 attached to tension cabPe 490, whereas in FIG 23G the
di stal end 2360B of handle 2360 is coupled crank 2303, which is

t | W t 230 2305 . J | ed
Pt he b o Bpfitment e T duaRe 255 LAt Pad Dariar' ok 8l yipd RBE) 56
PCT/ US02/ 3358 eas@tp?]i Oaiﬁﬁ])e RS '2"1956'@% vﬁ‘iﬁlé‘ﬁﬂe@tﬁer'&a\ﬁ"\étér 8554

appreciated t |ch tongue 2305 contacts ball ferrule 2335
i's greater theeasutes arrg‘bmnmtewﬁ&ﬁOmmtmﬂnuerﬁ;IOZﬁ mandl e 460 cont acts bal |

ferrule 434. In F 3 he ch t ongue an rovides nS|on|ng
mechani sm (e.g. @?@éﬁ %err'ﬂﬁ %6‘2\? He %Cqﬁogggauﬁerghg

advant age as |rich.ﬁi|ﬁgbtb@t %%34|rﬁi¢é‘d)ff65 pilaélli‘éserpol\pvmé?B rREtAPESglake @rnwnt of
user force required to relax noveable assenbly . In one enpodi nent, an

angl e measur efib&rglagsen Rreferably, ralidez 6ng 22500 tlfefm%nﬁ)ftﬁ%}‘t@l]@n havingénter  of
DYt 2370 o SR Y OB Dt R AR o BBl !
the range of ﬁfaltérm{lo@ﬁipﬁ*lsmglghdb frg12608 rhay Fpiudanabedsivé maleridgrees,
preferably approxinmately 70 degrees. [0286] FIG 24A is a perspective
vi ew of a t ontyecatingpmajgiialp For example fi erglass strands may be incorporated
within a glide ring formed of plastic, to increase the frictional qualities of
glide ring 2500. Similarly, a lubricant such as (but not limited to) Teflon®
may be incorporated within a glide ring formed of a polymer or a plastic.
In one embodiment, a plurality of plastic glide rings 2500 may be
manufactured, each having a different frictional quality. For example,
Teflon® may be incorporated into a first glide ring positioned within a first
socket assembly coupled with a flat panel display, while fiberglass may
be incorporated within a second and third glide rings positioned within
corresponding second and third socket assemblies operatively coupled
with the first socket assembly. In one embodiment, glide rings 2500 are
only used in the three socket assemblies nearest the flat panel display.
In alternate embodiment, a plurality of glide rings 2500, having the same
or different frictional qualities, may be used throughout the length of a
moveable assembly.
[0296] Glide ring 2500 should be manufactured such that its
straight edges have a straightness tolerance of 0.05 per centimeter, not
to exceed 0.4 over the entire surface; and such that its flat surfaces have
a flatness tolerance of 0.05 per centimeter, not to exceed 0.4 over the

entire surface.



corresponds to tongue 2305 in FIG 23G In FIG 24A tongue 2400 includes a
distal end 2497 and a proxi mal end 2496. A cylindrical bore 2492 extends

t hrough twe ogiodidBe portion of tongue 2400 in one enbodi MPET/USPI3IBRE

enbodi ment, the distal end 2497 of tongue 2400 includes a bore (or cavity)
2495 extending froma top surface of tongue 2400 downward towards a bottom
surface of tongue 2400. Simlarly, at proximl end 2496 of tongue 2400
there is included a cylindrical bore 2491 extending froma top surface of
tongue 2400 to a bottom surface of tongue 2400. These features are better
shown with reference to FIG 24B, whicliOis a cross-sectional side view of
tongue 2400 shown in FIG 24A [0287] In FIG 24B tongue 2400 has an

ooy ed oot mo o2l SRL GRS il 25080 T dod Lo 3hptug B
hori zont al O‘E‘% %“*gﬁ tBERRARS efé&ftro(hxwmhﬁrxs 1§at%3bm§h fineSNbAl- wemcenter

di stance 2454 ore 2492 t0 bore 2495 neasures approxi mately 64 mMm
A di stance 24BarkgD d\@bmru:eestr@cmms@@ukiswmfommow eﬁn@dtrtg)md;mﬂfyace of

di stal end 2497 t.o a horizontal ,line 2499 endi. t poi nt
of bore 2492 W@&i’ﬁ?ﬁs a%, 3iAted hiflae PUrEd %d' ?ﬂ g%@‘%ﬁﬁ %Egsn‘}’fj

radi us 2455 ofyubemne Méi%%rg’ewwmssw@tytdsﬁPra”ameln@Usﬁgprrm Siinilhdly Il 100 nm
to approximtely 11.125 mm " Similarl an interior beveled portlon of

cavity 2495 h@geaowwwwho%ped ﬁsénlys Bta anseiastion Marksians 25 mm

Wit be appr <t B AL ooty deBpR Mol bEF TPt ot oelfte 400 1t
hei ght) 2459 gértisles] bmmmaﬁtsyaaa %nmmwsed froma t0p surface

2400A to a bottom surface 2400B of tongue 2400. (‘B 24C w% %Iop Vi ew
of tongue 2400 accif2®BhFliD %Sm%ér‘r?&ﬁﬁs'&? sppset bearing 2600 ic

one embodiment, may be inserted within the rim of a friction socket (not
shown). In one embodiment, abrasive socket bearing 2600 may be
brazed or coated with an abrasive material such as silica, aluminum
oxide, tungsten-carbide, or other abrasive material.

[0299] Referring now to FIG. 26B, there is shown a side view of
an abrasive socket bearing 2600. In one embodiment, abrasive socket
bearing 2600 has a thickness 2605 measuring approximately 1.40 mm.
In one embodiment, an outer diameter 2606 of abrasive socket bearing
2600 measures approximately 37.300 mm.

[0300] FIG. 26C is a top view of abrasive socket bearing 2600,
shown in FIG. 26A.

[0301] Referring now to FIG. 26D, there is shown a cross-

sectional side view of
abrasive socket bearing 2600 of FIG. 26A taken along the line A-A in
FIG. 26C. As shown in FIG. 26D, abrasive socket bearing 2600 has a
wall 2602 whose outer surface is substantially perpendicular and whose
inner top surface slightly curves toward a base portion 2602A, which in
one embodiment, is wider than a curved top portion 2602B. In one
embodiment, a rim 2601 may have a thickness 2661 of approximately
0.48 mm and a width 2662 approximately 0.24 mm. In one embodiment,



invention. In FIG 24C tongue 2400 has a w dth 2456 of approximately 11.15
mm mnus 0.15 mMm Wdth of 2456 is neasured froma first side 2492A to a
second siwe 0124938 of bore 2492 extending through a md pecriusn2/afsst ongue
2400. I n one enbodinent, a bottom portion of cavity 2495 is substantially
elliptical in shape and has a width 2457 of approximately 6.97 mm A wi dth
2458 of distal end 2497 as neasured froma first side 2497A to a second
side 2497B nmeasures in one enbodi nent, approxinmately 13.50 nm [0289]
Referring nowto FIG 25A there is shown a perspective view of a glide
ring 2500, which in one enbodiment is i-A%erted within a friction socket

pl unger to preserve the cosnetic finish of the balls. As shown in FIG 25A,

lide ring 2500 i i herical .in sh i b i
T505 whi on 1+ BakS SREioh AR RbY13€ BRRAEY 1o e SiBSanhal, PuRediR el ' "
surface of gldige of Wag 265920 A base PRSP 260 IR BF wall HE02endd Ogviatﬁ%ézﬁéf a first

di ameter 2501 which is |larger than a second dianeter 2502, wherein the
interior and apareximately}.848 eamopplugldraainus®y0128W0. curvingly taper fromthe

first di t 25 h. ' 502, dj :

the upper oi deval 11030PL; Gipe e et ns i 2608y bRoSPBeBRR8 065" g
2500 may inclygipus RidtedalstivicRidigd, bt ASOBmetstedigigsslavwevals dpfaseies, a top
surface of glide ring 2500 towards the second di aneter 2502. ?n one

enbodi ment , PYPYMEEs.i @K/ fibgrglrssgda anseprefeuad embodinent; abrsive soeket out er

bot t om port | ?:ﬂagaq'{sngg%éd;f id b&%ﬁﬁé&? of Hb%%%%g%i' T\/\?ﬁf& 220h 4By n%%igﬁgsmd) t gy

hold glide r y Withinan abtasive Socke unger (hot

i nserting onewalt thickeess of eppr@tvatetlyt0rmen.canraspentioddment, stedighty of
hol es positioned within an, abrasive sockeg pl un%er not. shown). [0290]
FIG 25B is aPdsasthane s sitaightgpssioleranee 958405 Refovw@ntimeter not to exceed

0.4 over the entire surface, and the flat surfaces have a flatness tolerance
of 0.05 per centimeter, not to exceed 0.4 over the entire surface. The
abrasive socket bearing 2600 may be added to a friction socket (not
shown) to provide an improved and more stable friction performance than
can be obtained using the friction inserts shown in FIGS. 19A-19C.

[0303] FIG. 27A is an exploded perspective view of a friction
socket assembly 2700, according to another embodiment of the present
invention. Socket assembly 2700 is similar to socket assembly 1927
shown in FIG. 19A. Referring again to FIG. 27A, socket assembly 2700
includes abrasive socket bearings 2701A and 2701B, abrasive inserts
2702A and 2702B. In one embodiment, abrasive insert 2702A couples
with abrasive insert 2702B to hold socket assembly 2700 together.

[0304] Referring again to FIG. 27A, socket assembly 2700 further
includes an outer socket plunger 2703, an inner socket plunger 2705, and
a resilient member (wavespring) 2704, which may be used to store
potential energy when plungers 2703 and 2705 are compressed. The
stored potential energy may later be used to reduce the amount of a user
force needed to change a state of a moveable assembly in which socket
assembly 2700 is incorporated. In one embodiment, the components of

socket assembly 2700 may be manufactured using the materials and



FIG 25A. In one enbodinent, an angle as neasured froma |ine 2509
extending froma center point of glide ring 2500 through a pegged foot

2504 to aweesondsd i ne 2510 extendi ng through the m dpoi nt Pofi/ugh?/s8s8t i ng
2500 through the center of a slot 2503A neasures approximtely 30.0
degrees. [0291] FIG 25Cis a side view of glide ring 2500, shown in FIG
25A, further illustrating placenent of slots 2503 and pegged feet 2504.
[0292] FIG 25D is a top view of glide ring 2500. [0293] FIG 25E is a
cross-sectional side viewglide ring 2500 taken along the line AAAin FIG
25D. In FIG 25E a focal point 2557 is -72entered a di stance 2556 of

approxi mately 17.875 nmm above the base of glide ring 2500 as neasured from

a vertical line 2556A extendi ng throygh focal point 2557 to S d
Sarsl 1 6 1 nemaga Uye ki Mansastuls eompsaeat QidasERbAetamey T
2556A ext ends; f|f|@n1§g]cal poi nt 2557 through the center portion of glide

i . .
ring 2500. [0?94] Angl e 2555, as neasured between lines 2555A and 25558,
measures, in one efd368] mRefercipgroowntx E1G. 627 B thiwrgr iseshowmha aroser radi us

2551 of the outer |, of .qgli ring 2500 measures  approydpately 41. 500 mm
s 0. 026 nOURRA S yiet iy ot e hadSd NS Sosaffl) Bodlh hipric

appr oxi mat el yeBodRReAIN abiehd NSt TIR0ZA 9 eouMis @34 ka8 sRETIndepe/ 33581
-69 enbodi nent, the inner dianeter 2553 of base portion of glide ring 2500

measur es appr 3402t sugh Mhatsoutemsacket ptunges 2783 and isner seesd plueasiur es
of "vari ous maZEes PSS, hor sl et emb €5 275ReoPRER R e,
netal s, gl assemabdiméntopiag ks a. wiVedmingd! Kisodinchleled ingas¥edibled soewet of
Ryton(r), having a nom nal wall thickness of approximately 3.0_nm In one
enbodi nent, t&gsembly 2700 shown in FIG. 27B are abrasive socket bearings 2701A
and 2701B. Abrasive socket bearing 2701A is disposed within an outer
rim of outer socket plunger 2703. Similarly, abrasive socket bearing
2701B is disposed within an outer rim of inner socket plunger 2705.
[0306] FIG. 28 shows an exploded perspective view of an
actuator assembly 2800, similar to the actuator assembly shown in FIG.
8. Referring again to FIG. 28, actuator assembly 2800 includes a
housing 2813, having a distal end 2813A and a proximal end 2813B. In
one embodiment, the end of proximal end 2813B of housing 2813
includes a bore 2817, into which a dogpoint self-locking hex socket screw
2801 may be inserted to retain spring 2815 within housing 2813.
[0307] A spring shaft 2803, having a bushing 2803A located on its
proximal end 2803B, may be inserted within the interior of spring 2815.
Bushing 2803A, in one embodiment, may slide within a channel formed in
an end of screw 2801. A shaft 2804 may be used to couple the distal end
of spring shaft 2803 with a proximal end of strut 2805. Similarly, shaft
2806, retaining pin 2812, needle bearing 2810, and retaining end nylon
washer 2811 may be used to couple the distal end of strut 2805 with the
proximal end of crank 2809. Likewise, a needle tongue bearing 2818, a
lever bushing 2808, a shaft 2807, and a retaining ring 2814 may be used



material conprising glide ring 2500 may i nclude an abrasive material or a

| ubricating material. For exanple, fiberglass strands nay be incorporated
wi t hin a wybiode4shg formed of plastic, to increase the fripcTiusnab3sgual ities
of glide ring 2500. Simlarly, a lubricant such as (but not limted to)
Teflon(r) may be incorporated within a glide ring forned of a polynmer or a
plastic. In one enbodinent, a plurality of plastic glide rings 2500 may be
manuf act ured, each having a different frictional quality. For exanple,
Teflon(r) may be incorporated into a first glide ring positioned within a
first socket assenbly coupled with a {78 panel display, while fiberglass
may be incorporated within a second and third glide rings positioned

within corresponding second and thir et. . assenhlies operativel
Coupl 60 wi  hid RRPIFTSE olE] ek Brabts, 2898 s SCFahiar RBRIER BF Iandte g
2500 are onlygysed in the three socket assenblies nearest the flat panel

display. |In alternate enbodi nent, a plurality of glide rings 2500, having
the same or diffe[0308]f in onieoemibodiment itee distay end efsepringsbati 803 t he

| ength of a noveable assenbly. [029 ' | ng..2500. should b

manuf act ur ed SORMAH & BPEGS%)'.#IQQ Hﬁfcﬁaé]%@d?%@e nga%?)?ealrbgﬁ{%’é’ss ?Eﬁcé? ance of
0. 05 per cent pggfiRj 28024 ah@ tRackeBEakhdt 28088 a9 P& cblpledUhitAcRidsast such
that its flat surfaces have a flatness tolerance of 0.05 per centineter,

not to exceedsltafi2804isuchdhalcihei trackshearings. slige withio apssires 28 Sohesss81

i i 2. of ect RN AeoRiPRY, 2000 4 BelHEET, ab ol ERG 28, Phertlil 4 °°
construction 2808 Magoné Eubstantisind regthdyoariynshiapéd opbrcgs chspasedst at ed
in the current edition of "Standard Practices of Custom Ml ders” by the

Soci ety of Pl &alstantiadidrorigontally. wihiq the sjdeg of housitg @813ur im@dleishoul d
be free of siggs,AAbRtdBhERevE} CapLAT2848 nfflfbe inclined toward the

proximal end 2813B of housing 2813, or inclined toward distal end 2813A
of housing 2813. Similarly, front portions 2816A of apertures 2816 may
be inclined upward, such that apertures 2816, when viewed from the
side, resemble a substantially “L” or “J” shape. Other configurations of
apertures 2816 will be readily apparent to those skilled in thé art, and the
shape and placement of apertures 2816 should be designed to minimize
the user force required to compress spring 2815.

[0309] In one embodiment, the components of actuator assembly
2800 may be manufactured using the materials and methods used to
manufacture the components of the actuator assembly shown in FIG. 8.

[0310] Referring now to FIG. 29A, there is shown a perspective
view of a friction socket 2900, into which glide rings 2910A and 2910B
may be inserted. In one embodiment, an interior diameter 2905 includes
a plurality of holes or apertures 2920, into which one or more pegged feet
2904A and 2904B may be inserted to secure glide rings 2910A and
2910B within socket 2900. In one embodiment, socket 2900 is
manufactured using aluminum, and in one embodiment, inner diameter
2905 is made of the same material as socket 2900. In one embodiment,
holes or apertures 2920 extend through inner diameter 2905.



ot her type of cosnetic defects including but not limted to splay, included
particles, burn marks, and simlar inperfections. [0298] FIG 26A shows an
abr asi ve wook®t#13beari ng 2600, which in one enbodi nent, n®gThiS02/885€rt ed
within the rimof a friction socket (not shown). In one enbodi nent,

abr asi ve socket bearing 2600 may be brazed or coated with an abrasive

mat erial such as silica, alum num oxide, tungsten-carbide, or other
abrasive material. [0299] Referring nowto FIG 26B, there is shown a side
view of an abrasive socket bearing 2600. |In one enbodi nent, abrasive
socket bearing 2600 has a thickness 26d8-neasuring approxi mately 1.40 mm

I n one enbodi nent, an outer dianeter 2606 of abrasive socket bearing 2600

measur es appr oxi m 37 3 0300 6 vi ew of abrasive
socket bear| ng o RO b3R5 FIGo 295, ﬁéﬁr@rﬁﬁﬁgwam%om 26D,
there is Sho"‘@e@ﬂoWaP%ﬁi'e ﬁéﬁ/tcbioé}%s%rﬁﬁle\d' @d&k@t 29903§|hd\ﬁm§0§11§§ém€ﬁﬁbf N9 2600

of FIG 26A taken along t line A-A I shown in FIG
abr asi ve sockelideengs a@1%mdr%9ﬂ0£thmm 2602 vvhose outer surface |s

Tovar d a bast por ({2663 20 B3 dbtatdiE ek O sRebA R shbich 16 2"

curved top popggon 2602B. In one enbodinment, a rim 2601 may have a
t hi ckness 2661 of approximately 0.48 nmand a wi dth 2662 approxi mately
0.24 nm In one e |3ieRﬁfemmGQ/'ﬂ$1§@G\ Fbwetsomcaf%mpersp@cwew@w portion

2602. A base Fof CPONOSMIA (66" sBiR0 5888) RobY. AR ELA pritekfindht vo e

0.849 nm pl usf tHe presentOnOdationn SEHFP juily 3000 dnslodieeta peaxinzgerkf00 may

be conpri sed ?O;E)OOA and a distal end 3000B. Proximal end 3000A includes a bore
3006 extending therethrough, into which a needle bushing 3004 may be
inserted. Proximal end 3000A terminates in a substantially planar face
3007, from the center of which extends a cylindrical barrel portion 3003,
having at least a recessed portion 3005 therein. Cylindrical barrel portion
3003 terminates in a concave face 3009, from which extends another
cylindrical barrel portion 3008, having a smaller diameter than the first
cylindrical barrel portion 3003. Spring guide 3000 terminates at its distal
end 3000B. In one embodiment, a plastic bushing 3002 may be placed
on the distal end 3000B and secured with a retaining ring 3001.

[0314] Referring now to FIG. 30B, there is shown a cross-
sectional side view of the spring guide 3000 shown in FIG. 30A. As
shown in FIG. 30B, spring guide 3000 includes a proximal end 3000A
and a distal end 3000B. Proximal end 3000A is shown, including a bore
3006, into which a needle bushing 3004 is inserted. Again, proximal end
3000A terminates at the substantially planar face 3007, from which
extends a cylindrical barrel portion 3003, having one or more recessed
portions 3005 therein. Extending from the proximal end 3000A of
cylindrical barrel portion 3003 is a second cylindrical barrel portion 3008,
having a small diameter than cylindrical barrel portion 3003. At the



various materials including, but not limted to: glass, netals, plastics,
polymers, or fiberglass. In one preferred enbodi nent, abrasive socket
beari ng 28003j0¢1380npri sed of Delrin(r) 500, AF, white; anaChas0z3358M nal
wal I thickness of approximately 3.0 mm |In one enbodi nent, straight edges
have a strai ghtness tol erance of 0.05 per centineter not to exceed 0.4
over the entire surface, and the flat surfaces have a flatness tol erance

of 0.05 per centineter, not to exceed 0.4 over the entire surface. The
abrasi ve socket bearing 2600 may be added to a friction socket (not shown)
to provide an inproved and nore stable-Fbtction performance than can be
obt ai ned using the friction inserts shown in FIGS. 19A-19C. [0303] FIG 27A

[ | oded [ [ f friction. ket |y 2700
nccordi ng ¢o HRTiEr SRR sind alidsr 308 is SRROSHe o RERt BB s el
2700 is sim Imog,geggpégah r'ﬂéégmhya ,_Jqumin ﬁWd"BOOﬂ‘._ FIG 19A. Referring again

to FIG 27A, socket assenbly 2700 includes abrasive socket bearings 2701A
and 2701B, abrasi vVi93163eReferringomav indF1G7618, thersiseshavivai perapectiver asi ve

insert 2702A coupl.es ] rasi.ve insert 2702 I C senbl y
2700 toget herY'eWﬁ&TO‘gégﬁ@pnﬁaﬂB%i% 'ﬁger'lglr&'arﬁgt&?%émk {1@15{02}(%@5 %700
further i nclpldpflitpof Aperfuré®okdoldd BNREI 1A78Hs eAtbodiment, sueket 3pdonger
2705, and a resilient menber (wavespring) 2704, which nay be used to store

potential enengditepriuleigeng 1B isnmaprubactyred @inglpBYREA. OmgEMilat or ed
potenti al enerﬁ? galmay | at er be used to reduce the amount of a user force
needed to cha % a state of a noveable assenbly in which socket assenbly

2700 is incorpor at316] nRef@riaghmiv te RIG. B8, theroikestiownfa topodiket ossenbl y
2700 may be manufactured using the materials and WO 8_3/ 041386 )
PCT/ US02/ 3358He sogkehex198azhqyiin FiGnaldk-ad one emeodimednepnulasiingcket

assenbly 19273444 Bhiaind Ypproximately 12 holes (or apertures) 3120, each hole
having a diameter of approximately 3.0 mm, plus 0.20 mm. In one
embodiment, the centers of holes 3120 are centered within the annular
ring 3101, which has a radius of approximately 30.0 mm as measured
from the center point 3130 of socket 3100. In one embodiment, a line
3160A passing through the center of hole 3120A makes an angle 3160,
with a horizontal line 3160B passing through center point 3130 of socket
3100, of approximately 30.0 degrees.

[0317] Referring now to FIG. 31C, there is shown a cross-
sectional side view of socket 3100 taken along the line A-A in FIG. 31B.
In one embodiment, the diameter 3162 of annular ring 3101 measures
approximately 23.10 mm. The focal point 3166 is located on a line 3165
passing through the center of socket 3100, approximately a distance
3167 of 5.243 mm, plus or minus 0.015 from an outer edge of socket
3100.

[0318] Distance 3161, extending from focal point 3166 to focal
point 3168, measures approximately 36.0 mm. A radius 3164, extending
from focal point 3166, measures in one embodiment approximately
20.750 mm, minus 0.025 mm. Similarly, a second radius 3163, extending
from focal point 3166, measures approximately 20.15 mm, plus 0.15 mm.



[ 0305] Referring nowto FIG 27B, there is shown a cross- sectional side

vi ew of an assenbl ed socket assenbly 2700. In one enbodi nent, abrasive

i nsert 27M\9PA3jo$1380upl ed with abrasive insert 2702B, suchPChaiSopsiser socket
pl unger 2703 and inner socket plunger 2705 conpressively contact resilient
menber 2704, which in one enbodinent may be a wavespring. Al so included in
assenbl ed socket assenbly 2700 shown in FIG 27B are abrasive socket

beari ngs 2701A and 2701B. Abrasive socket bearing 2701A is di sposed within
an outer rimof outer socket plunger 2703. Simlarly, abrasive socket
bearing 2701 B is disposed within an cdfer rimof inner socket plunger
2705. [0306] FIG 28 shows an expl oded perspective view of an actuator

SRRy L RN ST B N T I

di stal end 28J3f Qmégam%geﬂémh &@e%%éa%qeﬁﬂhpaaﬁin%mqgigtsotmmmmsend of

proxi mal end 2813B of housing 2813 includes a bore 28 into ich a

dogpoi nt sel fol mkisn@8hem.socket screw 2801 nay be inserted to retain

spring 2815 withi i 2813. 1030 ASQr i shaf.t 2803, havi,ng a
bushi ng 2803A | ocgrtogggin%%{%mngrréw &Plgna&%dg%e Fe3 fr&%ﬁ?‘@%ﬂ\% thin
the interior @gbwsera manégﬁiab@ugéerﬁalym,addibr@ing tordrpeiripdimenyf sl i de
within a channel fornmed in an end of "screw 2801. shaft 2804 may be used

to coupl e t hethgi pregendriavenionspriensiengablesssemily 3208 pyaynHicludri 2of strut

2805. Sim |l ar . Sh 6 i ni ' n I ' 10, d
retaini Ing end{eﬁﬂoi]nég%s@%’ 9@%'?9%9"%%&88%@&1%@dfsﬁge‘eeg{dsgg?génd o? "
strut 2805 W Inhoridrembidwnientprexichadfendr 32062 848, inkludeva ball ferruiee3ioe t ongue
bearing 2818, a |ever bushi n% 2808, a shaft 2807, and a retaining ring

2814 may be uB¥arhad todepaienss M:?F?QJ%OZI 33581 -73 to couple the distal end
of crank 2809 W t 2§ NiflonRO6MbBRIMENT Y 'BYoN sleeve 3203 may be fitted

over tension cable 3202, and a Teflon® sheath 3204 may be fitted over
the nylon sleeve 3203. Use of the nylon sleeve 3203 and the Teflon®
sheath 3204 reduces sliding friction as tension cable 3202 passes
through a moveable assembly (not shown). The reduced friction lessens
the amount of work a user must provide on a state of the moveable
assembly. '

[0321] In one embodiment, sheath 3204 may be formed of a
slippery (e.g. low friction) material such as polyethylene or delron.
Sheath 3204 may be comprised entirely of Teflon® or a structural
material forming sheath 3204 may be coated with a Teflon® coating.

[0322] In one embodiment, friction is generated between tension
cable 3202 and interior parts of a moveable assembly whenever tension
cable 3202 is tensioned. To reduce sliding friction and even out the
load, a lubricant such as a dry grease may be applied between nylon
sleeve 3203 and sheath 3204. In one embodiment, the lubricant has a
high molecular weight and is of a type which is compatible with nylon,
Teflon®, and plastics. The lubricant should be non-migrating, meaning

that it has a high viscosity, because it is important that whatever lubricant



2810. [0308] In one enbodi ment, the distal end of spring shaft 2803
contains a bore through which shaft 2804 nmay be inserted. Track bearing
2802A andworoaoki3kear i ng 2802B may be coupl ed with ends of PCThshr/333804 such
that the track bearings slide within apertures 2816 when actuator assenbly
2800 is actuated. As shown in FIG 28, apertures 2816 may be substantially
rectangul arly shaped openi ngs di sposed substantially horizontally within

t he sides of housing 2813. In other enbodi nents, however, aperture 2816
may be inclined toward the proxinml end 2813B of housing 2813, or inclined
toward distal end 2813A of housing 28%8/-Sinmilarly, front portions 2816A
of apertures 2816 may be inclined upward, such that apertures 2816, when
vi ewed from t.,he enble a,subst o her

' "L )" sh .
confi gurati orS "b?‘e‘jl gB@? eessof@%thﬁ F‘ﬁ %@‘t hgg%%Pyé_%g%}’%%tP %861&??898 skilled
in the art, ajgidcBs Of%@@GCK'ﬂg cBhiFiRIRN anve%B%r SsHcRRblg A6t sHH)d be

desi gned to mnimze the user force required to conpréss spring 2815.
[0309] In one enbd@Ba8htin ereeemh@planent snigratioet ofasheath s3284pand sieege may be

manuf act ur ed t he materi nd

conponent s ofwg‘éé?%m%vrer% 'g[ec#t}ﬁ? 'Eﬁgéﬁl})qﬁgﬁsgéé%l)é%a[@ﬁ&%ﬁ%&b&ng now
to FIG 29A, dritepitgi sndibewielnd SheBCS204 andi t¥evds 3208 rdtGidriols it 2900,
into which glide rings 2910A and 2910B nmy bhe inserted. In one enbodi nent,

an interior oﬁkarr\@tt@?swz@@abien&%eéddémpahyaarlbjn@fswré)smév befermades 2920,

into which o d 2 4 to
secure gli den(ﬁf %s%%oﬁgg(g) Egﬁ?é{e g?ﬁl ﬁsg‘g%ﬁg& g%tﬁ%tgﬁzgéénggd ment ,
socket 2900 iwithinaine fritetion sftthe shoneadlelassermblyand i n one enbodi ment, inner
diameter 2905 is made of_the sane material K as,_socket, ng()a I n one

[

enbodi ment, hol ed0324hpdiBurI3A 188 RegsRetVEnfrontH Yiawer! 8i comPEIer2905. wo
03/041386 Paéﬁ%/%%cludmg a flat panel display 3310 and a moveable base

3306 coupled with a moveable assembly 3302, according to another
embodiment of the invention. In FIG. 33A, moveable assembly 3302 is
coupled with a flat panel display 3310 to support the flat panel display
3310 at a designated space around the base 3306. In the embodiment
shown, moveable base 3306 is hemispherical or toroidal in shape, and
has a substantially flat, substantially circular, bottom portion 33068 from
which a curved housing 3306A rises. The apex of housing 3306A is
substantially centered at a pre-determined vertical distance above the
center of the substantially circular bottom portion 3306B. In one
embodiment, bottom portion 3306B is formed of a single piece of material
and shaped so as to operatively couple with the hemispherical (or
toroidal) top portion of housing 3306A. It will be appreciated that though
the moveable base 3310 illustratively shown has a hemispherical shape,
other designs, such as squarish shapes, rectangular shapes, cylindrical
shapes, substantially pyramidal shapes, or other geometric shapes
(together with modifications and/or combinations thereof) may be used.
Thus, such designs, regardless of shape are to be construed as falling

within the scope of the present invention.



-74 [0311] Referring nowto FIG 29B, there is shown a cross- sectiona
side view of an assenbl ed socket 2900, show ng placenent of glide rings
2910A andwP930B38herein. [0312] FIG 29C is a detail ed vi @earTafSoyssssi on A
shown in FIG 29B. [0313] Referring to FIG 30A, there is shown a
perspective view of a spring guide (e.g. spring shaft) 3000, according to
one enbodi nent of the present invention. Spring guide 3000 includes a
proxi mal end 3000A and a distal end 3000B. Proximal end 3000A includes a
bore 3006 extending therethrough, into which a needl e bushing 3004 may be
inserted. Proximal end 3000A termninates’8n a substantially planar face
3007, fromthe center of which extends a cylindrical barrel portion 3003,

havi t | t d ti 3005.th i n. i i.cal b I [
3003 fer i nat os | 0328t BovERBleRR: toghst it e PR oftiufer Pt "
cylindrical bgysksh 3300 WymORGhe haMyEof absiEd d.6/bs tREBSEY 43 babs tdMy i st

cylindrical barrel portion 3003. Spring guide 3000 ternmnates at its distal
end 3000B. | risoneveatedbyrensingte, pinaided parsan.nglt3®oroveable dgseaisedot on t he

di stal end 3000B. a ecur e ,L.th a, retaini rin 001 Referrin
now 10 H'a doRuref o ekl Aitbiingy 1SR BLAReS oA waiRHat ety The SRt or 10y
gui de 3000 shgywieigHt! &f thé HAovéisble BHpeNisi dedigied, 3ABhe TREHAEr G486HEFO000

i ncludes a proximl end 3000A and a distal end 3000B. Proximl end 3000A

i s shown, i ncahayende allowrtae seipéiveinassioning Af displeyddE! hakaivide yadatyi s

face 3007, 1 ratiEieRt bBEYofR hundHCiRail MERBarTh SRS MBI hhPng
one or nore recess@d26poTheanieB@Pd inher sietiorx tafntdpngortioan3306A @inai mal

end 3000A of cylindrical barrel rTEortion 3003 is rei)secon cylindrical
barrel porti oPttpsportion, 33868 afnpse A3Gkmay PralPreiad Réthe 3amerorel

portion 3003. yifbrddinaterials. lllustrative materials, which may be used in various
embodiments of the invention, include but are not limited to metals,
plastics, polymers, glass, and fiberglass. lllustrative metals include
stainless steel, aluminum, titanium, similar metals, and composites
thereof. It will be appreciated that various plastics, polymers, and
composites thereof suitable for making the outer and inner portions of
base 3306 will be known to persons skilled in the engineering and
manufacturing arts.

[0327] In one embodiment, top portion 3306A and bottom portion
3306B are coupled together using snap fittings, screws, and/or
adhesives. In another embodiment, base 3306 is substantially formed
(e.g. 80% or more) of a single piece of material. In such embodiments,
base 3306 may contain one or more access ports (not shown) to permit
user or technician access into the interior of base 3306.

[0328] A plurality of holes 3304 may perforate the top of the
hemispherical top portion of housing 3306A to allow airflow to flux in and
out of the interior of base 3306 to cool electronic components housed
within moveable base 3306. Such components may include, but are not
limited to: a central processing unit, a memory, a display driver, and an
optical drive (e.g. DVD and/or CD-rom drive).



WO 03/ 041386 PCT/ US02/33581 -75 proximal end 3000B of spring guide 3000 is
di sposed a plastic bushing 3002, secured in place with a retaining ring
3001. [O3ubjo3mefes ring now to FIG 31,A there is shown aPperspysisBve View
of a socket 3100, having an interior diameter 3101, which contains a
plurality of apertures or holes 3120. In one enbodi nent, socket 3100,

I ncl udi ng annular ring 3101, is manufactured of alum numor simlar netal.
[0316] Referring nowto FIG 3113, there is shown a top view of the socket
3100 shown in FIG 31A In one enbodi ment, annular ring 3101 contains
approximately 12 holes (or apertures) 3¥®, each hole having a dianeter of
approximately 3.0 mm plus 0.20 nm In one enbodinent, the centers of

hol es 3120 are cen ithin the apnular ri 3101, whi,ch a.radius
of approxi nately 3@%%3111\,\"83 OREaSlTaf! ’ma_f‘hgp‘ﬁlgﬂjtgﬁ% RS PRYELIS socket
3100. In one %’m&iﬂ\@%h%&dnw?hdigéﬁ%ﬁ g@ﬁﬁi baksd BsosIoA hﬁr&%ﬂbgrmé’sf hol e

3120A nmakes an angl e 60, i ontal line 3160B passing through
center point Bagquippesowitea praiativecfovepipgoaestheticsllysueasingdodae eypp317]

Referring now to, FIG ,31C there.is shown crnss- secti.onal  side.vi ew of
socket 3300+ HRGR: U1 BlgERR SEcEREay Ty B BR 3o o SR8 IS e ¢ he
di amet er 3162ypforaffipLddin rddaﬂs,3é@b,-6p@rﬁhge@oor§pra_r Sidemstieioadivg tkhyma The
focal point 3166 is |located on a |ine 3165 passing through the center of
socket 3100, BisjediMermesnhranediostandst cgiain. oin snesambadinggnis apertiieus

rom focal port® BRuEEFd Badll Shand/obhay S AR burkdt BYEFCH Rl fifb36 0 o

A radi us 3164In exicther ngmbfodimeintcadpdartim 3808, horsss!rssund) eoturagpodi ment

appr oxi mat el ybrightness, contrast, and other controls. Aperture 3308 may also include
a wireless port.

[0330] Flat panel display device 3310, which may be of any type
suitable for use-with computer systems, includes a front viewing surface
3310. lIts overall size and weight are chosen in coordination with the
footprint and weight of the base 3306, such that base 3306 does not tilt
when flat panel display 3310 is supported beyond the perimeter of base
3306 by moveable assembly 3302, which is attached to a rear surface of
flat panel display 3310 and to a top portion 3306A of base 3306. The
weight of base 3306 is chosen such that base 3306 adequately supports
moveable assembly 3302 and flat panel display 3310 attached thereto
without tipping; and such that a user can easily move computer system
3300. Thus, in one embodiment, the weight of base 3306 is in the
illustrative range of approximately 10.0 to approximately 25.0 pounds.
[0331] FIG. 33B is perspective rear view of a computer system

3300 including a flat panel display device 3310 and a moveable base
3306 coupled with a moveable assembly 3302 according to one
embodiment of the invention. In the embodiment shown in FIG. 33B,
moveable assembly 3302 includes a tubular member 3326 having a distal
end coupled with the rear portion 3310B of flat panel display 3310 and a

proximal end coupled with the base 3306. The distal end of tubular



20.750 mMmm mnus 0.025 nm Simlarly, a second radius 3163, extending from
focal point 3166, neasures approximately 20.15 nm plus 0.15 mMm WO

03/ 041386WwB@3H0WS8R/ 33581 -76 A third radius, shown in Fl BCTAKoB381 r adi us
3169, as neasured fromfocal point 3166, nmeasures in one enbodi ment
approximately 19.50 mm plus or mnus 0.8 nm [0319] Referring nowto FIG
32A, there is shown a perspective view of a tension cable assenbly 3200,
according to an enbodi ment of the present invention. Tension cable
assenbly 3200 may include a tension cable 3202, having a proxinml end
3205A and distal end 3205B. In one enb86Fnent, proximal end 3205A nay

I nclude a ball ferrule 3201 attached to tension cable 3202. [0320] In one

nbodi , | 320 gt ' bl e 3202, d
2ot on(r] BR3¢ ey fEdR P TR, srciredte BB Elce of
the nylon sl egyg oP&ihtiaNfhelilfor BFA60R Fataintritf assemBY B3R GAsCIS ! ihdrned

friction as tension cable 3202 passes thr;};‘gh a nmoveabl e assenbly (not
shown). The reubodiment, inclodes astuibukar shiagt antetainingopik. aFlexible jnist

provi de on a of the npveabl ass 4 4032 enpodi ment ,
heath: 3204 nay24A ey HSEmURatE T Br BEARRLEY 1o Burtatt ciash WREEY B such
as pol yet hyl epguped A8 ith®Pear Stheioh BIADBHHIBYgY H=0ABPBBIEA. €THd prRIXIMAS .
Teflon(r) or a structural materi al formﬁ sheat h 3204 nsgy be coated with

a Teflon(r) cepd Phébylasmember 336 eavdariieata flexibla jobi 33728 securasy
CoLneen, ! enel0iné WA LR Herhott 3020 By RIARHESBSABE.) ..
even out the 3324Bl, Rexibly jobat3322R mapstermiiiatedn easee attsiched &ppl skegdt bet ween
nybon sheeve, 3288, Anhich To Couplad to "bass 5308 through washer s3fsgl M 2
Additionally, a gimbal (not shown) may be used to attach shafts 3320A
and/or 3320B with flat panel display 3310 and/or base 3306, respectively.
Retaining assembly 3324B secures flexible joint 3322A to tubular
member 3326.
[0332] Also shown in FIG. 33B, are a plurality of peripheral ports
3316 and a power button 3314, located within the rear exterior portion of
the bottom portion 3306 of base 3306. Particular types of ports are
detailed with respect to FIG. 33E, below.
[0333] FIG. 33C is a side view of a computer system 3300
including a flat panel display 3310 and a moveable base 3306 coupled
with a moveable assembly 3302 according to one embodiment of the
invention. In FIG. 33C, computer system 3300 is viewed from the right
hand side. Bottom portion 3306B of base 3306 may include a plurality of
ventilation apertures 3326 used to cool the electronic components
housed within the interior of base 3306.
[0334] FIG. 33D is a front view of a computer system 3300
including a flat panel display 3310 and a moveable base 3306 coupled
with a moveable assembly (not shown) according to one embodiment of
the invention. Flat panel display 3310 includes a viewing area 3310A.
Base 3306 includes an aperture 3308, as previously described.



hi gh ol ecul ar weight and is of a type which is conpatible with nyl on,
Teflon(r), and plastics. The |ubricant should be non-m grating, neaning
that it hae oa/olizgh vi scosity, because it is inportant thatPCERNEBIESIER1

| ubri cant WO 03/041386 PCT/US02/33581 -77 is used does not escape the
sheath 3204 to contam nate the friction surfaces of the sockets conprising
a noveabl e assenbly (not shown). [0323] In one enbodi nent, mgration of
sheat h 3204 and sl eeve 3203 during novenent of the noveabl e assenbly nay be
prevented by crinping and/or nelting sheath 3204 and sl eeve 3203 at
various points along tension cable 320681- Additionally, a rib (not shown)
may be formed on the outer portion of sleeve 3204 to contact a sheath stop

|ocated within the.i ' th h mbly. .[0324] FIG..33A i
ber apect i ve. 11 ont A03FBbw -0 8B RaiBar Qyelih $3BBMANPLA/SE™ 3108 panel
di splay 3310 jaggldfhdBYRAQPShI2fshlay 384 0P haAoVEdhle 482V 830 ?&%%ggb' y

3302, according to another enbodiment of the invention. In F
nmoveabl e assewlhya gBD@Eabie assapibid 3d02haccording isanse embpdiayers3afotheo

support the flat ,pane i spl ay. 3 t. i_an nd. the base

2906 10 e Db orie® bReCsrRY b1l nt 88 T35k BRCRRESS L B M, >

toroidal in shapgal @Ml ohafovesddsueinisty| 3302 & attiehetaniisabhowai mcul ar

bottom portion 3306B from which a curved housi ng 3306A rises. The apex of
I

housi ng 3306APluEality ghpedpheral p9rt&@nﬂesyétﬁratcoatrplsg3%|‘e4,e33ﬂ&n@»@2%333@,61

di stance abov h b tLall [ Ly m tion
3306B. In oneﬁ%os&f%g&%&%o%s%gr ? ?g% é@%g'é4i(2'sﬁ1% grb?ré’ew%g*&eﬁ stﬁﬁilg}fl e piece
of material ok pOAIGABICERS Suehquuatsaand ebritreisuintieidel But drbendbdimiteaher i cal

(or toroidal) top portion of housing 3306A. It wll_pbe appreciated that
though the n@;@&weé yaten, I9ICIOPNONE; {35k ISPEReE [Askn HRSMET AR, VRN cal

icﬂoﬁar i g;rerplgﬁ,shﬂgﬁrg SHAIYiBF tSIPREAS fack)aReSred B6HA0SH BbrtS RftBRfre
port, system reset button, and other computer system-related ports and
controls.

[0336] FIG. 33F is another side view of a computer system 3300
ilncluding a flat panel display 3310 and moveable base 3306 coupled with
a moveable assembly 3302 according to one embodiment of the
invention. In FIG. 33F, computer system 3300 is viewed from the left
hand side.

[0337] Referring now to FIG. 34, there is shown a simplified
sectional side view of a computer system 3400 usable with an
embodiment of the present invention. Computer system 3400 includes a
base 3406 to which is attached one end of a moveable assembly 3401.
The other end of moveable assembly 3401 is attached to a flat panel
display device (FPDD) 3404. In the embodiment shown in FIG. 34, the
moveable assembly 3401 is a mechanical linkage that supports the
weight of FPDD 3404 as it is moved in one or more degrees of freedom
relative to a weighted, moveable base 3406, which rests on a support
surface such as a desk, table, or other substantially planar support

surface. Alternatively, the end of moveable assembly 3401 attached to



shapes, substantially pyram dal shapes, or other geonetric shapes

(together with nodifications and/ or conbi nations thereof) nmay be used.

Thus, sucWwodemiges, regardl ess of shape are to be constru@edTasot/adsBi ng
within the scope of the present invention. WO 03/041386 PCT/US02/33581 -78
[ 0325] The noveabl e base, together with the rest of the conputer system
3300, weighs in the range of about 10.0 | bs to about 45.0 Ibs, and is
noveabl e by a single, unaided person. The noveable base is not required to
be fixedly attached to the surface on which it rests. The size and weight
of the noveabl e base is designed, in th82manner described above, to allow
the selective positioning of display 3310 at a wide variety of different

iti i t hout ' t t t fli . 26] Th
outer ana 1 ndro 8500 dnEthe Orest S30F Teslh S4B s e84 beliareihas068 o
base 3306 mayshhorPdemneeof the same or different materials. Illustrative

materials, which may be used in various enbodinents of the invention,
i ncl ude but are noi0338(i It will be apprediated thatibeiarsbogdioients of {heghwenrtjorand

i tantum i oot EFIS, . aniientiiben BB a o] oo P ke ot e
that various ({d.g.smb@éd lpBbYiMBERaNIBAT, \Aﬂﬂm@@n@ély Riledds shicballoQirr

maki ng the outer and jnner portions of base 3306 will be known to Tpersons
skilled in 't hékspngnadierdighanad forrmin ieinis: i ey efample] ose gmhadimget o

oget hor usi rifeoBhIRY mihidés dtolREURIR 225 btk pRERE s2fes AHhEH
enbodi ment,  bixe(e3@ Uanoesy 8461 awhichl dorrdsponedo carogs 3802AENABBEIB bf a
single piece of material. In such enbodi nents, base 3306 may contain one

or nore accesElGotds anditPuhiithie-socp@PRessionsed) &t 12.cahActauplRicidss into
the interior ofobargid?Miscuit) 3410A. The uniqueness of the disclosed and

claimed embodiments is that the packaging creates an illusion that an
apparatus other than a four-bar linkage is used because the output link
(e.g. compression rod) 3412 is hidden inside the structure of the input link
(e.g. canoes) 3401.

[0339] It will be appreciated that a variety of relative motions of
the coupler link (e.g. display biscuit) relative to the ground link (e.g. base
biscuit) can be generated by varying the lengths of each of the lengths
and the relative angles at which they attach to each other. Thus, the
lengths of the input link (e.g. canoes) 3401 and output link (e.g.
compression rod) 3412 may have the same or different lengths.
Preferably, however, the lengths of the input link (e.g. canoes) 3401 and
the output link (e.g. compression rod) 3412 are approximately the same.
In such a configuration, the coupler link (e.g. display biscuit) 3410A
maintains its orientation relative to the ground link (e.g. base biscuit)
3410B throughout the range of motion.

[0340] One embodiment of the invention uses connector links
3410A and 3410B on either end of the four-bar linkage (e.g. moveable
assembly). The moveable assembly may be made by coupling round,
disk shaped members 3410A and 3410B, together with an input link (e.g.



[0328] A plurality of holes 3304 nay perforate the top of the

hem spherical top portion of housing 3306A to allow airflowto flux in and
out of thwoiwersBoOr of base 3306 to cool el ectronic conpoREmtGSohzassed

wi t hi n noveabl e base 3306. Such conmponents may include, but are not

limted to: a central processing unit, a nmenory, a display driver, and an
optical drive (e.g. DVD and/or CD-romdrive). WO 03/041386 PCT/ US02/ 33581
-79 [0329] In one enbodinent, an el ongated aperture 3308 is substantially
hori zontal Iy di sposed within base 3306. Aperture 3308 may be equi pped with
a protective covering, aesthetically pl-83sing to the eye, which, in

al ternate enbodi nents, may take the formof sliding doors, flip- up or

flip-d d . Si de- [ d , | i,de<out | oadi t ,
br orect 1 ve. nerParRsSios ol e, 2k an utaut ileemsorn 220 i Bme 308
houses a | oadhBgegli@bp ApPHaPatus! 2k EAinigle! ShBbHiMerfeV I BUESU IFK gegg I'n

anot her enbodi nent, aperture 3308 houses sound, volune, Dbrightn
contrast, andcandes) 3401 rforms Reeexiarior3aaddherayeahanismdewgiemoxeableel ess

t. [0330] Flat | displ ' 3310, whi f t
g Slr t abl[ e f o]r %%% aﬁ%&ﬂé@'ﬁ@%g@%ﬁ&”?ﬁ?%&%@ %g 15?%}4)89@@%%%3%#? ace
3310. Its ovesging Sude a¥&my aAthiA!ies FRESEN TReCRRPAE Nidk i3201Wnah Bde

footprint and weight of the base 3306, such that base 3306 does nhot tilt
when flat pan@rmedsyitwp, semi-cylindrigab seckiensh@gancanaas) (8%02hved F02kkse

flat panel o Bpr i SBTovEn FalBsutelss gbraior8a85 Aty 468 osliles "5~
wei ght of basfasisHi t'cggetwmme et ishai obiside SRAGhatiRMsEbAL bot BRI S
noveabl e asserrbltx 3302 and fl at panel di sPI 3%(?3310 attached thereto

wi t hout ti ppi agsthafieicevenandias the ediput banTardke fourmardneeilis®r system
3300. Thus, in oneygyi9di GRA! of SRGeHA! GRiquY rdRFeS R oiatbd WA the

embodiment shown in FIG. 34, is that the counterbalancing spring 3408
and a moveable link (e.g. compression rod) 3412 of the four-bar
mechanical linkage are housed within a cosmetic arm 3402 that acts as a
fixed link. Cosmetic arm 3402 is formed of canoes 3502A and 3502B
assembled together. The term “moveable link” means a link that moves
relative to a fixed link. Unlike a fixed link, the angle(s) at which a
moveable link attaches to a coupler link (e.g. display biscuit) 3410A and
to a ground link (e.g. base biscuit) 3410B change as the four-bar linkage
is raised and lowered. In the unique four-bar linkage shown in FIG. 34,
canoes 3401 function as a fixed link when coupled to the center portions
of display biscuit 3410A and ground biscuit 3410B. Thus, the angle at
which canoes 3401 contact biscuits 3410A and 3410B remains
substantially constant as the four-bar linkage is raised and lowered.
[0342] On the other hand, end 3412A of internal compression rod
3412 is attached to an off-center portion of ground biscuit 3410B. The
other end of rod 3412 is attached at a corresponding off-center portion of
display biscuit 3410A. When the four bar linkage is moved up and down,
the lengths of compression rod 3412 and canoes 3401 do not change.
However, the angle(s) at which compression rod 3412 attaches to



il lustrative range of approximtely 10.0 to approxi mately 25.0 pounds.
[0331] FIG 33B is perspective rear view of a conputer system 3300

i ncl udi ngwe oBloat3sspanel di splay devi ce 3310 and a noveabl e POAAES02/3B386
coupled with a noveabl e assenbly 3302 according to one enbodi ment of the
i nvention. In the enbodi nent shown in FIG 33B, noveable assenbly 3302

I ncl udes a tubul ar nmenber 3326 having a distal end coupled with the rear
portion 3310B of flat panel display 3310 and a proxinmal end coupled with
t he base 3306. The distal end of tubular WO 03/041386 PCT/ US02/33581 -80
menber 3326 may include a flexible joi n843322A, secured to the distal end
of tubul ar nenber 3326 by retaining assenbly 3324A, which, in one

33224 may | erhivrice 4 44 A 207 0Bnernge Jeleiip: B Rncin At St Up! e
o the rear Posiddnaddthdch QHORURS BAD1AUAS4ThE, DTN, BmpRRdicH

tubul ar nmenber 3326 nmay I n e Xi ble joint 3322B, secured to the
proxi mal end wfd 84baliarsaidtbem@aLcraigtiveet@icanngs a¥HEnblThis 3svBner exi bl e

joint 3322B may term natg in or be attached to S ﬁgaft 33 ch‘t which is
coupl ed to baS8CUS0a" (HATGURRCIUEELEPMPERBHON REuPH! g MPUNESGIRACH not

shown) may bephidegitl ot GistirlcaChf S8Rt Df 9 Bscuzdédrite8 IHBh Wrékteb | Apatpanel
di spl ay 3310 and/ or base 3306, respectively. Retaining assenbly 3324B

secures fl exilengt ehange3322A to tubular nember 3326. [0332] Al so shown in

3314, Tocated wi { HiTPhe ROarMEL TGS BE: 38, 33R Spflcsus, BRI 3306
of base 3306.ingAidds Wraredd (34088 #0dtanaead g408Al edSpiihh 84088erf 40 FIG
33E, below. [0333] FIG 33Cis a side view of a conputer system 3300

i ncl udi ng a fFANPRESIIN SPidNg sgMpssedRetwerp aaping parge3 sttachad &
canoes 3401 (which correspond to canoes 3502A and 3502B in FIG. 35)
and a pair of spring struts 3440 attached to an off center portion of
ground biscuit 3410B (which corresponds to biscuit 3503 in FIG. 35).
Spring core 3430 includes a first end 3431 that attaches to a rod 3416
which attaches to the interior of canoes 3502A and 3502B. A second end
3432 to spring core 3430 contains a flanged portion 3433 that mates with
end 3408A of spring 3408. Spring struts 3440 include first ends 3441
that attach to an off center portion of base biscuit 3410B (which
corresponds to base biscuit 3503 in FIG. 35), and second ends 3442
having eared portions 3443 that mate with end 3408B of spring 3408. In
this manner, pre-tensioned spring 3408 exerts a restoring force along the

length of spring core 3430 and spring struts 3440 that acts to push
flanged portion 3433 and eared portion 3443 apart.

[0344] Referring again to FIG. 34, it will be appreciated that the
spring 3408 is not necessary to the operation of the four-bar linkage.
Rather spring 3408 is provided, in one embodiment to counterbalance the
weight of a flat panel display 3404 attached to display biscuit 3410A,
such that the display feels substantially weightless to a user when the
user grabs the display and attempts to move it. It will also be appreciated
that the path length of spring 3408 changes as the four-bar linkage (e.g.



wi th a noveabl e assenbly 3302 according to one enbodi nent of the

i nvention. In FIG 33C, conputer system 3300 is viewed fromthe right hand
si de. Botwormpersé on 3306B of base 3306 may i nclude a pl uralritsy2/ad581
ventilation apertures 3326 used to cool the electronic conponents housed
within the interior of base 3306. [0334] FIG 33Dis a front view of a
conputer system 3300 including a flat panel display 3310 and a noveabl e
base 3306 coupled w th a noveable assenbly (not shown) according to one
enbodi nent of the invention. Flat panel display 3310 includes a view ng
area 3310A. Base 3306 includes an aper-8&6fe 3308, as previously described.
WO 03/ 041386 PCT/ US02/33581 -81 [0335] FIG 33Eis arear viewof a

conmput er system 3300 i ncl a fI anel dis 3310 a d a noveabl e
bast 3306 oL RUEROR ARSEMANCRoMovEds uREATA ARBhacker SXAgTS Ghone

enbodi ment Ofe%BSd:rﬁégﬁ?Qghr’g@gﬁgPaeg(ﬁﬁgs'asdﬂh%pl’oﬁ)’-b%i‘:ﬁl% s o e

portion 3310B to wh noveabl e asse y 3302 I's attached.
As shown, a @odniradtstas tie Fﬁemri—baeliakagmns Jowaredydndts contraoles Stata, 3328,

3329, 3330, 3332 38 3340, 334 d 334 b | uded
o hase SaTG aA0d St teRiaend G ia sl Endi i eaared B ot

limted to: ROWGrthBUid<rwhéh %bﬂﬁ?%& S¥andsPEaey ubdeid nkdVERhast ofPor t,
power plug, analog or digital ephone jack, infrared port, USB port,

Firewire pordisplaysiédh r eset button and ot her conputer systemrel ated
D g o T BlafhGagli ) EIGICS0nelE ot Yt afa AL
coupl ed with eﬁcl@@yaﬁblc@naéa@biswa@%&aa;@w dhda gowemsabiertodrowdingof t he
invention. In FIG 33F, conputer system 3300 is viewed fromthe left hand
si de. display data'and power to the FPDD 3404. As shown in FIG. 35, base
biscuit 3503 may include a channel 3507 through which the data and
power cable may run.
[0346] It will be appreciated that the embodiments shown in FIGS.
34, 35, and 39 are illustrative only in that they can be scaled or modified
to accommodate a wide variety of FPDD’s 3404 of different weights and
sizes. Additionally, the cosmetic appearance of the embodiment of FIG.
34 may be modified to fit the needs of a particular user or consumer.
[0347] In one embodiment, the physical specifications associated
with computer system 3400 are as follows: Arm 3402 has a diameter of
approximately 42.0 mm; rotational frictional elements (biscuits) 3410A
and 3410B have centers spaced approximately 160.0 mm apart; and
FPDD 3404 weighs approximately 4.94 Ibs +/- 10%. Regarding the
range of motion provided in one embodiment, moveable assembly 3401
may yaw approximately +/- 90.0 degrees from side to side; arm 3402
may pitch up and down approximately +/- 90.0 degrees from the
horizontal to the vertical; and FPDD 3404 may pitch approximately —5.0
degrees to approximately +30.0 degrees from vertical display orientation.
[0348] When manufacturing a computer system 3400 such as that
shown in FIG. 34, it is desirable, but not necessary, that the system have
one or more of the following characteristics. The display 3404 should be



[0337] Referring nowto FIG 34, there is showm a sinplified sectional
side view of a conputer system 3400 usable with an enbodi nent of the
present iwWOeabiBRe Conputer system 3400 includes a base PCOAISOD33SBI ch is
attached one end of a noveabl e assenbly 3401. The other end of noveable
assenbly 3401 is attached to a flat panel display device (FPDD) 3404. In

t he enbodi nrent shown in FIG 34, the noveable assenbly 3401 is a

mechani cal |inkage that supports the weight of FPDD 3404 as it is noved in
one or nore degrees of freedom relative to a weighted, noveabl e base 3406,
which rests on a support surface such-86-a desk, table, or other
substantially planar support surface. Alternatively, the end of noveable

nmbly 3401 attached 03/041386 PCT/ USD2/ 33581, -82.b 3406
the bast 3406°3aaNpyeL BTPHORATH DG TEEe GFNGE BAMTOWD GNAEHT S ABHISR Oaevi ce.
[0338] It wi gﬁélopgi PﬁNﬁéhﬁﬁ@%sb?ﬁastﬁépﬁg@%mg?ttﬁe Qﬁsﬁtl)ﬁ‘ﬁ dﬂi_@ﬁflﬁ?@@ﬂ shown

in FIGS. 34- nd described bel ow, use a novel four-bar |inkage (e.g.
cl osed | oop rsduhdehiremainviinash ayearyr abing withinuthes range ofnmeting withewds, one

fixed |ink, f in.joints. | dj. h
nventi on | nadlissable Sadih 4y e SRR AT 204l 11
(e.g. canoes)mafiéd of MY Fldveableesdrentbly 3402rPR%IBEE 3Mmatil adddiBnt (&.gFl G

35), an output link (e.g. conpression rod) 3412 and a coupler lin (e.qg.
di spl ay bi scuiQ y'sS@eNgNg Teleotharqgrsing soises) rnddthe: fdefion fael sheuld fed

nbodi ts is t ' | . A1 L usi h t
other than a osliE, FoGRRAESS! B8sRRA R ERIAON kM, ThedhovBRBR 1o
conpr essi on raedeniish} 3402 shoditEhaver aibgendhpoisits, wmidualEcatilingh@.d.iisplay, nk
(e.g. canoes) 3401. [0339] It will be appreciated that a variety of
rel ative noti%Ha, and ﬁ%erc%%'?é) shpHid ?%.'@t.e”a@'sﬁﬂ 3’5?3 Bleﬁ:‘ﬁﬂt%m P8daele to

the ground |if&n(e- AddiHilly, the moveable assembly 3402 should be designed
for at least a 15,000 cycle lifetime without degradation of performance.
The weight and size of the base 3406, arm 3402 and display 3404 should
be light enough that one adult person, and even a child, can move the
whole computer system (base, containing the majority of the electrical
components of the computer system, arm and display) without any
assistance and the base should be sufficiently heavy that it can support
the whole computer system, with the display at a wide variety of
locations, without requiring that the base be fixedly attached to the
surface (e.g., a desk) on which it rests.

[0349] FIG. 35 is an exploded perspective view of one
embodiment of the moveable assembly 3402 of FIG. 34. As shown in
FIG. 35, component parts of moveable assembly 3402 include a first
canoe 3502A designed to couple with a second canoe 3502B, and in so
doing, to conceal various inner parts such as base rotation assembly
3503 and display mounting assembly 3565. A spring 3408 and a
compression link 3412 may also be concealed within canoes 3502A and
3502B. Rod 3416 may be used to coupled spring core 3430 to canoes
3502A and 3502B.



bi scuit) can be generated by varying the | engths of each of the | engths

and the relative angles at which they attach to each other. Thus, the

| engt hs oWotobe4i3gput | i nk (e.g. canoes) 3401 and out put | iPOH/USe2/83581
conpression rod) 3412 may have the sanme or different |l engths. Preferably,
however, the lengths of the input link (e.g. canoes) 3401 and the output
link (e.g. conpression rod) 3412 are approximately the sane. 1In such a
configuration, the coupler link (e.g. display biscuit) 3410A nmintains its
orientation relative to the ground link (e.g. base biscuit) 341 OB

t hroughout the range of notion. [0340] -8he enbodi ment of the invention uses
connector |inks 3410A and 3410B on either end of the four-bar |inkage

Couma, Tt o ehanddaiBl Rie. e T ansaxeRaeHs gRhsttNR oWt T | 1o
(e.g. WO 03/ Q4 @nggf[/olﬂé%%%éémt a?&rﬁ@l%ﬁ%s('\wﬂcﬁ BSresidniis BNshsan out put

link (e.g. canoes orma ed-1 oop apparatus. In a unique
ermbodi nent, thiscuiti8AAOB).i Bis¢ut glate 2odiesyntairtlan adjgstntentereehdnismof t he

mechani sm (e rmveab nd co CO r su)n rod 3412

?ingkcgzgtler ba‘%ﬁﬁé’é‘?r?%&ﬁa & E%H@Eﬁgmﬂfﬁﬁ%“?%&?w@o( osiHoneg ¢ pu;
ma ek #hén noes

(3502A and 3502B ||§1)éF Guqfl v%/)\ng??l.prgllef supheres (;:r?sﬁtlﬁtﬁer etn(fjargv?\’y?gg t he

canoes are fRISViEIRS aog\éﬁWeﬁO ahengeesiier eféectiveouneomentsiarm t ekttheunct i ons

mechan sm [ Gpbyoeierie Shod) dp Y for 4rBidnees ML 8bek: el Hhetee
enbodi nent  shagAufaetlring toktantss.t Tiaé cheeatpLsftiristeinm i degeribediingnd408  and
a noveable link lid‘ ﬁjqa reSS| on rod) 3412 of the four-bar mechani cal

| i nkage are HiRI8 4 c arm 3402 that acts as a fixed |ink.

Cosnetic arm 3402 f0§5ﬁfrn?ﬁcﬂgncﬁf@ﬁ§n§%,aqﬁ 8R82Bmbodiment, is a

conventional pivoting element that provides enough friction in the display
pitch motion to effectively mask any inaccuracies in the counterbalance.
The base arm pitch joint housing (e.g. biscuit) 3610 provides pivot joints
for the arm, parallelogram linkage, and counterbalance spring. In one
embodiment, a base yaw joint (not shown) includes a pair of plane
bearings preloaded against each other to minimize bearing slop and to
provide joint friction to control the motion of the flat panel display device.
An extension post 3602 extends from the biscuit 3610 to visually
separate the arm (not shown) from the base (not shown). During yaw
rotation, the base flange 3601 remains fixed, while the extension post
rotates. Base flange (or mounting flange) 3601 provides an interface for
attaching the extension to the base (not shown). Various sub-
components of base rotation assembly 3600 further include a wave
washer 3609, wave spring 3612, washers 3613 and 3618, and retaining
ring 3614.

[0352] FIG. 37 is an exploded perspective view of a display
mounting assembly 3700, according to one embodiment of the invention,
the major components of which are: a display hub 3702, a friction
element 3704, a counterbalance spring 3705, a display joint housing



assenbl ed together. The term "noveable |ink" neans a |link that noves
relative to a fixed link. Unlike a fixed link, the angle(s) at which a
noveabl e Wonk/oat3s@aches to a coupler link (e.g. display bi®cuuspzzs80A and
to a ground link (e.g. base biscuit) 3410B change as the four-bar |inkage
I's raised and |l owered. In the unique four-bar |inkage shown in FIG 34,
canoes 3401 function as a fixed |link when coupled to the center portions

of display biscuit 3410A and ground biscuit 3410B. Thus, the angle at

whi ch canoes 3401 contact biscuits 3410A and 3410B remains substantially
constant as the four-bar |inkage is rai-88d and | owered. [0342] On the other
hand, end 3412A of internal conpression rod 3412 is attached to an

ff-cent tion bi scuj.t 3410B. th d of 412 i

2t 1 achod at ARSI a1 moLEHve apeR U0 Gnd BrepaP Biesal133at0n

When the f ' i i
en the tourp aa)sh%g?éggéﬁg}tb\‘@ﬂnatﬂpth%@lﬁg@ Ve(I?l,Jﬁtt ééaéé@ﬁtﬂ? S?.S?bociﬁ ression

rod 3412 and ca L nge. e angle at i ch
conpr essi on rianaing Potationalhefixadralivesiothe 2eseB4D6L(B0L 513388 In FIG43D) scuits

3410A and 34108, ch lative, to t | t which 3401
attach to bi SO (HOUREEAS iR AINtBBISFRIEE o 406 dhp Y RfMESRIENSa o 1o

"move” rel ati phcich GeRRht BN indlided AU BRIUNSIOF AUDE 3718 R fridiRpAuSe
conpression rod 3412 is nounted to each biscuit a distance off center of

t he bi scuit' selemeands comtsiingd withint @ Ficiiopadrausing3 40k Ensliere elqnoatf70def erri ng

end 34084 Spb M atre 8 MegnsrdEaTtn shlfls ESRpPE BRI Soring
core 3430 attgrpsiet epringafests bikdk (& giBprar eyeadd t® corumeactShA and
3502B in FIG 35) and a pair of spring struts 3440 attached to an _off

center porti odowhwaid iawitaionalirmomends Risklayniainl heugbaddiseihiFAli t 3503
in FIG 35). provides a housing for the pitch friction and counterbalance elements,

and the display hub. The mounting flange 3709 and extension tube 3713

are integral to the biscuit 3707, and the display (not shown) does not

rotate about axis of extension tube 3713. Also included within assembly

3700 are nylon washer 3712, steel washer 3711, retaining ring 3708, and

limit stop 3710.

[0353] FIG. 38 is an exploded, perspective view of a moveable
assembly 3800 according to one embodiment of the invention. Moveable
assembly 3800 corresponds to moveable assembly 3402 in FIG. 34. In
one embodiment, moveable assembly 3800 includes a first canoe 3801A,
a second canoe 3801B, bearings 3803A, 3803B, 3807A, 3807B, spring
assembly 3809, and compression link 3805. Canoes 3801A and B are
hollow, rectangular, half-tubular sections having rounded exterior ends.
When assembled, canoes 3801A and 3801B couple with the biscuit of a
base rotation assembly (not shown) and with the biscuit of a display
mounting assembly (not shown) to conceal compression link 3805 and
spring assembly 3809. Additionally, one or more data, power, or other
computer system-related cables may be concealed within the hollow
portion of canoes 3801A and 3801B.



Spring core 3430 includes a first end 3431 that attaches to a rod 3416

whi ch attaches to the interior of canoes 3502A and 35028. A second end
3432 to swoimy4386 e 3430 contains a flanged portion 3433 tPleatusoms3ssl Wit h
end 3408A of spring 3408. Spring struts 3440 include first ends 3441 that
attach to an off center portion of base biscuit 3410B (which corresponds
to base biscuit 3503 in FIG 35), and second ends 3442 having eared
portions 3443 that mate with end 3408B of spring 3408. In this nmanner,
pre-tensioned spring 3408 exerts a restoring force along the |ength of
spring core 3430 and spring struts 34408Bhat acts to push flanged portion
3433 and eared portion 3443 apart. [0344] Referring again to FIG 34, it

i1l b i h 5 1 ec . .
w11 e apreot at ol St kDS ABRLOS, PSS b REESSY SB1BIgaRP o O
enbodi ment t oioE@iErbiBIATAE thif sthRiER eRimanf bRthcbakBhsidns Rbéutingt4

attached to diSplay biscuit such that the display feels

subst anti al | y38@344h38Q3R; 38074\, ianet 390, areepressed injpdisges irethe epnegs and

attenpts to [ 1. 4 | al so, be reci. hat the path | ergth of
spring 3408 gﬁéﬁbdégngséqoﬁg koWPforrqt"f?‘ﬁcﬁ?Eé"'?{?ﬁéf ﬂiﬁﬁﬁ@%ﬁ@%ého"ﬂ}'

PCT/ US02/ 3358&omppEsdion §ak 38085 frefather)witts tHEDNRA e HBleddb ety 3860 itsefanpl e,
in one enbodinment, spring 3408 expands as the four-bar |inkage is raised,

and contracteoudes fiee frotatiopef theniepes and |yt bigcuits and alsensyrRartsd st at e,

spring 3408 sjor | ef: Thi r | to

assi st the us r\ﬁ/ﬁ@%ﬁiﬁ%&%@%@@é@%@ﬁ d@bgneg%ugcgéﬂy%g%én@%& %(S)ﬁfé di spl ay
3404. [0345] iBefteichieddo ageiowdrbisd® ofie busemetadtionaigseiitily (matyshams),

encl ose and conceal a display data cable and a power cabl e ggaﬁgroviding

di spl ay data WHie Hetharendhis atfaghesfoan Knesiarion ff FRrpes & pi scui t
3503 may inclygeg GRapng!3sPP7 SRHARIBsYBBY B0 P HrBvided a force to

counteract the gravitational moment on the arm and the display. Spring

assembly 3809 compresses as the moveable assembly 3800 moves
downwards, but extends as the moveable assembly 3800 moves
upwards.

[0355] FIGS. 39A and 39B show views of the spring assembly
3900 (which corresponds to the spring assemblies 3408 and 3809 of FIG.
34 and FIG. 38, respectively). FIG. 39A is an exploded, perspective view
of one embodiment of a spring assembly 3900, showing various internal
component parts associated therewith. Such parts include, but are not
limited to: a spring core 3430, spring struts 3440, glide bearings 3903,
and spring 3408 (as shown in FIG. 39B). FIG. 39B is a perspective view
of an assembled spring assembly 3900, according to one embodiment of
the invention.

[0356] As shown in FIGS. 39A and 39B, spring core 3430 is a
rectangular, tubular shaped member having a proximal end 3432, a distal
end 3431, and a middle portion 3435. An annular flange (or lip) 3433 is
provided on the proximal end 3432 to mate with one end 3408A of spring
3408, when spring core 3430 is inserted within the interior of spring 3408.
The spring core’s distal end 3431 protrudes past the opposite end 3408B



power cable may run. [0346] It will be appreciated that the enbodi nents
showmn in FIGS. 34, 35, and 39 are illustrative only in that they can be
scal ed orwpwdiodizeel to accommpdate a wi de variety of FPDDPETAS0233581
different weights and sizes. Additionally, the cosnetic appearance of the
enbodi nent of FIG 34 may be nodified to fit the needs of a particular
user or consumer. [0347] In one enbodi nent, the physical specifications
associated wth conputer system 3400 are as follows: Arm 3402 has a

di ameter of approximately 42.0 nm rotational frictional elenments
(biscuits) 3410A and 3410B have cent er€90spaced approxi mately 160.0 nm
apart; and FPDD 3404 wei ghs approxinately 4.94 | bs +/- 10% Regarding the

Fon ox mat of YOy Bnrah 3408 A i aarA Pt Jp60 SheEtaraR e RORh ol tauh ap
and down appr @i gl@%ghbigft/ore 3030 \Aﬂﬁ%éﬁfesfﬁmﬁt Qﬁd %@QBZOAt@éII' &PspriiRy

vertical; and FPDD may pitch approxi mately -5. degrees to
appr oxi mat el ystras. 3444@g‘rtewﬁhfrr ancorrespendingi p@lragif grqcmesaﬁﬂaﬁ runodys] Wien

manuf acturin 400 ch a own in t i
oot rabi o, boPHRGEAELE sidhe) e RideS B 38E0g e Ao B REhsEPRatogEt he ' °
foll ow ng chaspglics behtifgs 3008 Aiat®Ivith 8 extvt shirkfed0shiiy 3Hots

PCT/ US02/ 33581 -86 easi E;}%@m)ved t hroughout the entire range of notion

(when it is de440 estiaho thabsering) 3408 esmopthlyisand reasibt 6pputessrs rand he

mot | on”vi ¢ hour banegs end tEe bl dB Ter BER oR b PRt et 1o display
3404, the notion mwwesmngwm 3g40rdve 3%@@)@@5@@9@@ kligtad si l.ent

(e.g. no "sprongi ng or ot her sprlc%g noi ses) and the frictjon feel should
be const ant , endgyafdResiheotiskd sindsoit aa P@W?ijcﬁligbﬂy REtwayids terferm@veabl e

assenbl y 3402, 5P pler13X%3 WRoBHAEH ByPhR binpt§ et inGARhicA% bicit (HbEP! Y.

shown) may slidably and rotatably fit. A corresponding set of bores 3911
is provided in the proximal ends 3441 to attach spring struts 3440 to the
biscuit of a base mounting assembly. The distal ends 3442 are flared
outwards to mate with the end 3408B of spring 3408 as shown in FIG.
39B.

[0358] Referring again to FIG. 34, in one embodiment, the torsion
spring 3411 (not shown) used to counter-balance a display pitch has an
outer diameter of approximately 0.840 inches (free), a wire diameter of
approximately 0.075 inches, and a spring rate of approximately 0.067 in-
Ibs/degree. Additionally, a right-hand wind spring having an inner
diameter of approximately 0.767 inches and a 0.403 inch body length at a
approximately a 9.0 in-lb working load may be used.

[0359] In one embodiment, a left-hand wound compression spring
3408 has an outer diameter of approximately 0.75 inches, a wire
diameter of approximately 0.095 inches, a spring rate of 17 Ibs/in, and a
free length of approximately 7.0 inches. It will be appreciated that the
spring specifications given are meant only as illustrations, and that
various springs having other specifications may be used in various

embodiments of the invention.



data, and power cables) should be internal to the nechani smand not

visible. Additionally, the noveable assenbly 3402 should be designed for
at | east wO13/00086 cycle lifetine w thout degradation of pecfrarsonssser The
wei.ght and size of the base 3406, arm 3402 and di splay 3404 should be

| i ght enough that one adult person, and even a child, can nove the whole
conputer system (base, containing the majority of the electrica

conponents of the computer system arm and display) w thout any assistance
and the base should be sufficiently heavy that it can support the whole
conputer system wth the display at a-@ilde variety of |ocations, wthout
requiring that the base be fixedly attached to the surface (e.g., a desk)

Chonc mant of ¢ ne WSSO G ABis oo ARs R RNEA RS SRESLRYR A 1Bl ",
conponent paréoﬁnﬁutemygt@ﬁh 2006 &ﬁ@hhwuaég?a bé‘éx‘é udso attbchéed to SABHABE02A

desi gned to coupl e h a second canoe In so doing, to conceal

vari ous i nnera paoveabiriassembly 04 0randha |ﬂ6h paeéledmplgy desive 40hD ataghlesy

be. conceal oo t 1 AULElpit HebdnaleABctsm B RaRTo Riaile, dehiyy™ © °°

coupl ed spri ngeight @O%@c@tﬂwtémecﬁ@ﬂ@aﬁmlﬁ%?@ 40%0.03/ 041386
PCT/ US02/ 33581 -87 [56350 FI G 36 shows an expl oded perspective view of

gne enbodi ment of[03 ]15'@ HGs 49 ta%wmmqntgmmqmn@ﬁhamsnwmmis% base
i it 3410B i 6 d
i Inzglr“porat es %uﬁ%ﬁgﬁ @hg%)ﬁpges&% d]an gﬁﬁﬂ%yé%ﬂgﬁssoneyﬂggg} ngnt he

bi scuit plat eTIﬁ@Q:?)nﬁghEatmuﬂtcﬁ\vé)aﬂﬁlsﬁﬁeﬁmm%rﬂisplayms&&ﬁﬁwnbrrmmlrdals a way

to change the effective noment arm count er bal ance s o all ow
for di f? er encéser 8ffQrt.s g %Pﬁﬁfaldf}@tﬁ%‘ve ac?vantages aSSociated with this

approach is that, for the linkage geometry shown, it is.theoretically
possible to precisely counterbalance the gravity load for all arm positions.
If a spring with precisely the required rate and preload is used, and the
linkage geometry is correct, the resulting spring force will always
generate a moment around the base pivot that is equal and opposite to
the moment of the display gravity load. In other words, the display will
seem to “float”, restrained only by the resisting effects of bearing friction.
(Some non-zero joint friction in the mechanism is a desirable feature, so
that the display position will remain stable in spite of minor bumps or
other disturbances). The characteristics of the ideal compensation are
shown in FIG. 40.

[0362] In practice, the spring characteristics, linkage geometry,
and display weight cannot be precisely controlled, and some
counterbalancing errors will always occur. Accordingly, the moveable
assembly 4040 includes an adjustment mechanism that allows each
system to be adjusted to minimize compensation errors, and also
employs joint friction to stabilize the display and to mask any remaining
errors.

[0363] FIG. 41 is a graph depicting illustrative counter-balance

sum of moments for one embodiment of a moveable assembly. As



manuf acturing tol erances. The operation of this camis described in nore
detail in FIGS. 43A and 43B. [0351] Friction elenent 3606, in one

enbodi merwQ 0394186 convent i onal pivoting el enent that proviPdeaSsensssgh
friction in the display pitch notion to effectively mask any inaccuracies
I n the counterbal ance. The base armpitch joint housing (e.g. biscuit)
3610 provides pivot joints for the arm parallelogramlinkage, and

count erbal ance spring. In one enbodinment, a base yaw joint (not shown)

i ncludes a pair of plane bearings preloaded agai nst each other to mnimze
bearing slop and to provide joint frie92on to control the notion of the
flat panel display device. An extension post 3602 extends fromthe biscuit

3610 t [ | | te t t sh fr. t t, sh .
During yan FIG ol e A dBer s dSis1 5 GHBPHENEPY UNCOATPRTHE

ext ensi on posissehfliRicitr thBatBsidrfBME noRZontBLIG4ifch (&.8a8proxidteRr @i des an

interface for attaching the extension to the base (not shown). "Various
sub- conponerdegreéshads thet ataveables sestnbly3somised.t iocque decieises, wsve

washer 3609, .wave, spri 612 shers 13. and 3618, and retaining ring
3614. [0352] 'é&'@.ateﬁwg% O‘QQ‘BP%%W’VB\Q@%QiWPVe view of a display mounting
assenbl y 3700, acqﬁaéupmm angs eTgAsiHEBpicBhgtil@stratnvento@iter-bal@can) or
conponents of which are: a display hub 3702, a friction elenent 3704, a

count er bal ancira®fi menIEs, widh @regn bgrs) frnene cmsbedimentod asmggeable

ext ensi on tussrny A5 SHo). i Brer A2 e dBHE e s BRBRISHR AN e ng
assenbl y 3700nbheabler agBembly G dhi thealsupstantedlyr Rbeazowtal tppditien qasg 3406

(not shown in FI 6'37%@ and provides a horizontal reference frane for
di spl ay pi t crERRIoximaely &0 deomest erdhitthezdownwardaedrdndedaiendingn t ube

3713 and friGhiRbtes, the torque decreases as the moveable assembly is raised.

[0365] In one embodiment, the moveable assembly is very
sensitive to movement because the moment mismatch between the
display and the spring has been reduced as much as possible. Although
when viewing the graph in FIG. 41 the mismatch appears small, the error
can become quite large as soon as some reasonable manufacturing
tolerances are introduced. Sources of error include manufacturing
tolerances in display weight, spring constant, spring free length, as well
as dimensional tolerances in the mechanism.

[0366] In order to compensate for tolerances, the moveable
assembly may be tunable. After each unit is assembled in production, it
may be adjusted to compensate for the particular spring, display, and
every other part that went into it. By doing this, the error bars in FIG. 42
can be drastically reduced. With reference to FIGS. 43A and 43B, the
tuning is performed by rotating the spring pivot cam 4301 (which
corresponds to cam 3605) in the base biscuit. This moves the anchor
point of the spring assembly up and down, thereby increasing or
decreasing the moment arm (length) of the spring 3408 (not shown in
these figures). Adjusting the moment arm of the spring allows the four-bar

linkage (e.g. moveable assembly) to be optimally tuned to the weight of a



el ements contained wthin a friction housing 3706. Friction elenent 3704
Is fixed relative to the biscuit 3707. Counterbal ance spring 3705 is a
torsi on swoiE43B@t bi ases the display upwards to count er &ctr/ushy33sedownwar d
gravitational nonent. Display joint housing (biscuit) 3707 provides a
housing for the pitch friction and counterbal ance el enents, and the

di spl ay hub. The nounting flange 3709 and extension tube 3713 are integral
to the biscuit 3707, and the display (not shown) does not rotate about
axis of extension tube 3713. Also included within assenbly 3700 are nylon
washer 3712, steel washer 3711, retainiF® ring 3708, and linmit stop 3710.
[0353] FIG 38 is an exploded, perspective view of a noveable assenbly

3800 accordin nbodi f.th |y 3800
corr eaponds. HPTHGYEAARE PAGEL ARG ALECRe & dhe sifer HRAGHNE mBRRRLTR, ¥
moveabl e asseég%gmb?goq:wﬁbmﬂ Scan 43051t irf armet $881idn a@o@tenpodnﬁa@ﬁe 3801
B, bearings 3 803B 380 A, 3807B, spring _assenbly 3809, and

ﬁolrr?r esgl f)n Icamterﬁﬂdﬁerfleaadnscwmw&\rﬁﬂi shawrein RlG. 434, dreateamysirerfer
t
5801A and 380R0BeRbAEMe Aok ofAlSH BdcHehe] pOineasdan BRI OB LR | “Thot

shown) and Wthbstslttﬁealrﬁ@té Eoﬂaf ntial 8heiyay Thawidditiorgl st gnergyt melyown) to
conceal conpression |ink and spring assenbly 3809. Addltlonally, one

or nore dat a, bEpU&@fllﬂ lrb\COUN%ba'a@@'ﬁﬂﬁ%ﬁw‘%@/ﬂ@%ﬁ@fﬂ@Ifél?lé'éY%-akQ‘% {ese

conceal ed wit t W, RO
03/ 041386 PCTASEENNS GaRTAiA & SERBATnoktidn SRR (B Imfh, ot
3801A and 360erforral adeobchit 31 90BpE ShewnainFiG; ¢oByriehgtbbaseihi of  he

extension. Bearings 3803A, 3803B,, 3807A, and 38 a d_into bores
in the canoesnowgnt Aranwhisivlessens, "}?rWPBEeﬁstﬂ’b? éﬂg ?%Qéi(‘gﬁg' Sr

bi scuits (notyfhiY stores less potential energy. The lesser potential energy may
be useful in counterbalancing lighter flat panel displays.

[0367] FIG. 44 is a graph depicting counter-balance with
manufacturing error bars after tuning for one embodiment of a moveable
assembly. As shown in FIG. 44, tuning greatly reduces the error bars.

[0368] It will be appreciated that the user force when operating
various embodiments of the moveable assembly must be carefully
controlled. In a frictionless system, the sum of moments varies between
0.19 and - 0.28 in-Ibs, meaning that the force required to move the
display varies between around 0.03 and 0.04 Ibs, depending upon the
arm angle. In an absolute sense, there is a very small difference
between the two values, but the sign change alone results in a very
perceivable variance in feel. This effect is magnified when reasonable
manufacturing tolerances are considered. However, the effect is
diminished as extra friction is added. If an extra 5 in-lbs of friction were
added to the system, the resulting sum of moments would range between
5.03 and 4.96 in-lbs, and the corresponding user force would range
between approximately 0.80 and approximately 0.79 Ibs. In which case,

the same absolute difference is only about 1.4% of the total user force.



Conmpression |link 3805, together with the noveabl e assenbly 3800 itself,
couples the rotation of the upper and | ower biscuits, and al so supports

t he nonerwolosadssat the di splay end. One end of spring as®eEmiisy2/36880 is
attached to the | ower biscuit of the base rotation assenbly (not shown),
while the other end is attached to an inner portion of canoes 3801A and
3801B via rod 3821. Spring assenbly 3809 provides a force to counteract
the gravitational nonment on the armand the display. Spring assenbly 3809
conpresses as the noveabl e assenbly 3800 noves downwards, but extends as
t he noveabl e assenbly 3800 noves upwar-84- [0355] FIGS. 39A and 39B show
views of the spring assenbly 3900 (which corresponds to the spring

nbl i 3408 .G 34 d.Fl G, 38,. ti | . FIG 39A
o e ove. otaBBR iR 43 S oRbr G R SRR s C o
3900, showi ”gof"rﬁbhfé‘r'ﬁs oM @hboRARRIT A mBREASIc2RSRRILA. S Pitth psfeKd {oh.  Such

parts include, but are not limted to: a spring core 3430, spring struts
3440, glide b#tingnthe JeEa3panahdispiay ndgedgeeswithous hoamingn tike gnogeable FI G

39B i ' ' f . | ed - | 1 di
Lo one emboc Y- A gho L FIGHES B SRR s AT RS edhd%arif e’ Sop”
spring core 33fdfdsesa rectangul ar, tubular shaped nmenber having a proxi mal

end 3432, a distal end 3431, and a middle portion 3435. An annul ar flange
(or lip) 3433 is [63d91dda agditiae tor e Mmevesile Resemblyeidgwrewntefe end

3408A of spri 4 A ' O 1S, L.k i

I nterior 01I‘O s%q?ﬂ‘ge‘g%%%%@ﬁzﬁiépg?w& '§P1§§§98!S§t%C{I&Z%%t?%ﬂ%é%lr%tmf@es past
the opposite giersRAOERINYD JhErDthe3sige RohsHGinEs 338 %e snitllepimaimentrigad408 and
contains a bore 3460 therethrough, which is used to couple spring core

3430 with candéRouginthis ararogaiveannot countesrbajgpce gs well as the approach
used for the main arm, reasonable friction in the joint is more than

adequate to mask any errors that may arise.

[0371] FIG. 46 is a sectional, perspective view of an assembled
moveable assembly 4600 according to one embodiment of the invention.
Left canoe 4601A and right canoe 4601B are mated together to form a
hollow tubular structure, within which are housed spring 4603, spring
guide bearings 4605, spring strut 4607, spring core 4609, and
compression rod 4611. One or more data, power, or other computer
system-related cables may be positioned within the area 4613 between
the exterior of spring 4603 and the interior wall of canoe 4601B. It will be
appreciated that the size, shape, and positioning of area 4613 is
illustrative only, and that other sizes, shapes, and positioning are
included within the scope and spirit of the present invention.

[0372] It will be appreciated that many kinds and combinations of
materials may be used to manufacture the various components of the
moveable assembly depicted in FIGS. 34-39. lllustratively, the biscuits
may be machined from aluminum, while the canoes may be cast from
aluminum. Other components, such as washers and the compression
rod, may be manufactured of such materials as nylon and stainless steel,

respectively. The materials used to manufacture various other



struts 3440 fit within a correspondi ng pair of grooves 3437 running

| ongitudinally along the sides of spring core 3430. A corresponding pair
of glide woeasiongss 3903 nate with the exterior surfaces of PEprUSNy33s8Y ut S
3440 such that spring 3408 snmoothly and easily conpresses and expands
along the mddle portion 3435 of spring core 3430. [0357] Spring struts
3440 have a proximal ends 3441 and distal ends 3442. The distal ends 3441
are bowed slightly outwards to forma pair of ears 3443 separated by an
enpty space into which a biscuit (not shown) may slidably and rotatably
fit. A corresponding set of bores 3911 -95s provided in the proximl ends
3441 to attach spring struts 3440 to the biscuit of a base nounting

assenbly. The distal ends 3442 are flare outwards, tp. mate wi.th the end
39088 of spri Ry BRORNEBATs iilhbe el kncWs g pertRtsKiied i Beretinghing o F
34, in one enhpdinBifactuffglepssi on  spring 3411 (not shown) used to
counter-bal ance a display pitch has an outer dianmeter of approxinmately

0.840 inches (free), a wire dianmeter of approximtely 0.075 inches, and a
spring rate o i 0.067 in- |bs/degree. Additionally, a
right-hand mA§Ei§%$ﬁﬁBWﬁ§§M§g an inner diameter of approximtely 0.767
inches and a 0.403f0 bledwill &RgtEppréciated®hEEXatMehAbMs ap8ins iiA- tHe wor Ki ng
| oad may be used. [ 0359] In one enbodinment, a |eft-hand wound conpression

spring ~ 3408 fBaCiHRabeR ANdi daisisr variowppiesmsnare ysesl istarpaarasatlywire
froe | ength ofCadilifgy stiell 8umg' AECRE Lo oGP, 85 e Blontl W oty 1™
spring speci f othetrj ofergisvitat are useanintenchsingsably linsiudet iwdbleagupponat
Cbodtvent - SechHee G ek sh 5 oo oo 53auly Belicra
terms include “base” and “moveable enclosure”. Further additional terms
include: “flat panel display device”, “flat panel display”, and “display”.
Further additional terms include “spring/piston assembly”, “spring”,
“piston”, and “force generator”. It will be appreciated that additional terms
not specified here, but appearing within the specification and/or claims,
may also be used interchangeably.
[0374] Thus, a computer controlled display device is disclosed.
Although the present invention is described herein with reference to a
specific preferred embodiment, many modifications and variations therein
will readily occur to those with ordinary skill in the art. Accordingly, all
such variations and modifications are included within the intended scope

of the present invention as defined by the following claims.



[0360] FIG 40 is a force diagramillustrati ng one enbodi nent of a
conputer system 4000 that includes a base 4030 attached to one end of a
noveabl e woabi3ge 4040 and a flat panel display device 40P0TAiSOAEYISET tO
the other end of the noveabl e assenbly 4040, in which a display weight
4010 i s counterbal anced using a spring force 4020. [0361] In FIG 40, a
spring counterbal ance nechanismis used to support the weight of the

di splay 4050 and its noveabl e assenbly 4040. This configuration allows
adj ustment of the display position with mniml wuser effort. One of

several illustrative advantages associa®8ed with this approach is that, for
the |linkage geonetry shown, it is theoretically possible to precisely
counterbalanc& the gravity load for all armpositions. |If a spring with

precisely the F@(!Misred rate and preload is used, and the |inkage geonetry
is correct, tygqieseldif Igpring force will always generate a nonent
around the base pivot that Is equal and opposite to the rmonent of the

di spl ay gravi 1y A cadputen contrelledwdispiy ddwicalicoptprising:l | seemto "float",
restrained only by the resisting, effects. of bearing fri.ction.. .(So
non-zero joint fri @%‘?g_ﬂa?‘ﬁl Cﬁﬁ%la NG @quyt E{J.rd'ggg?g\g! CESF?'QXtd&F%,(a t hat
the display posi tlg%wébbreeg@éé}nsryaebaﬂte@_ fPishRl @isprayiosaiduidveable ot her
di sturbances). The characteristics of the ideal conpensation are shown in
FI G 40. [036a3samblyrrrovidieg at teasiphrerydegeaascokfrpedemsof MovREROtJebnet ry,

and di splay wei. cannot,. b recisel ] I o

count er bal anc? g r}[ﬁl P@P?PWﬁpfa)};‘F%ﬁﬁg %Bﬁcrfﬁ%igc%gg?ﬁ g?@"ﬁﬂq %e%%hé%% 1%
assenbl y 4040gipzhtily 188s tinis trovstsattionanarsa dfladisplaystgicagelof sajtst em t o
be adjusted to mnimze conpensation errors, and also enploys joint

¢ ¢ . ] Ol
friction to sfatane dismay.ovkeeiry saifdneveaklsiassanberampriags aRlb@iy [ 0363]
FIG 41 is a LeLl i J counter-bal ance sum of nonents
for one enbodlgfméa}ﬁp k%fBgff-%ggsa C}(éygééer'ségﬁ I?’e;% As
2. The computer controlled display device of Claim 1 wherein said
moveable assembly is snakelike and changes positions in a smooth

manner.

3. The computer controlled display device of Claim 1 wherein said flat
panel display device is moveable by a user when said moveable

assembly is in a rigid position.

4. The computer controlled display device of Claim 1 wherein said

moveable assembly is a moveable tubular structure.

5. The computer controlled display device of Claim 1 wherein located
within said moveable assembly is one of a data cable, a power cable, .a

tension mechanism, and a anti-torsion mechanism.

6. The computer controlled display device of Claim 1 wherein said
moveable assembly comprises a region of substantial friction and a

region of lesser friction.



WO 03/ 041386 PCT/US02/33581 -92 shown, in FIG 41, the nost torque is
experi enced when noveable assenbly is in the substantially horizontal
positi on We.ogo4mpproxi mately 0.0 degrees). As the noveablPeTAsSENBY i S
rai sed, torque decreases, as indicated by the dowward curving data |ine.
[0364] FIG 42 is a graph depicting illustrative counter-bal ance sum of
nmonments with error bars for one enbodi nent of a noveable assenbly. As
shown, in FIG 42, the nost torque is experienced when noveable assenbly
is in the substantially horizontal position (e.g. approximately 0.0
degrees). As the downward curving data-B¥ne indicates, the torque
decreases as the noveable assenbly is raised. [0365] In one enbodi nent, the
noveabl e assenbly is very sensitive to novenent because the noment

m smat ch between the display and the spring has been reduced as nuch as

possi bl e. Al thoyg coM‘tﬁ.Rel"b@r‘Mcﬂﬂadtcﬁl@plﬁ&%blderbf'ﬁlgim‘B]whél%lrﬁrb&@‘?’rbglbé\appear s

small, the error econe quite large as soon as SONe reasona
manuf act ur i ngof substantialdsiction qmprmhmeﬁle%b@neel@albanéfmket assembly

manuf acturin ol.eranc in displa , ons spring free
|l ength, as WSPF teé!s‘)re?"ﬁﬁf@.ao*ﬁ%?e E%Ll'%?iﬁ%gg'di rno? %@@ﬁgm Z [0366] In
order to conpensate for tolerances, the m)veabl e assenbly may be tunable.

After each unit is assenbled in productl on, may be adjusted to
conpensat e fo3. The q@mnuteucmtr@lmmgplamd@yw@wf (élﬁun Bewberein saidiregign t hat

reduced. w i VBRSO BmptSs 31kt Bk S Sopt asGBMERIoPRRH 07, Y

rotating the skimateniai@flatpanetiisplaybiedibe. corresponds to cam 3605) in the
base biscuit. This noves the anchor point of the spring assenbly up and

down, thereby increasing or decreasing the noment arm (length) of the
spring 3408 (§ot sl itBr controlled display device of Claim 1 wherein a ball-and-

socket assembly of said plurality of stacked ball-and-socket assemblies
comprises:

a substantially spherical ball;

a first annular plunger, said first annular plunger having walls
defining a bore therethrough, and having a first concave insert fitted
therein; and

a second annular plunger, said second annular plunger having
walls defining a bore therethrough, and having a second concave insert
fitted therein, said second concave insert coupled to said first concave

insert.

10. The ball-and-socket assembly as in Claim 9 wherein said assembly
is comprised of a material selected from the group consisting of a metal,

a metal alloy, a ceramic, a plastic, and combinations thereof.

11. The ball-and-socket assembly as in Claim 9 wherein said ball is

comprised of aluminum.



these figures). Adjusting the noment arm of the spring allows the four-bar
|l i nkage (e.g. noveabl e assenbly) to be optimally tuned to the weight of a
WO 03/ 04180863eaB84JS02/ 33581 -93 particular flat panel di egrasoasisached to
the other end of the noveable assenbly. Positioning cam4301 in a first
position about 10.0 mmoff center of the base biscuit 341 OB, as shown in
FI G 43A, creates a shorter nonent arm which creates additional
conpression of spring 3408, and thus stores nore potential energy. The
addi tional potential energy may be useful in counterbal ancing heavier flat
panel displays. On the other hand, posi98roning cam 4301 in a second
position about 14.0 nn1off center of base biscuit 3410B, as shown in FIG
43B, | engtheng_t arm Wwhich ] essens the ressi on of ring
3208 (of 'F1 G 134) The Bal-aisoskel assambl 55 a P S itiegon onig pallBe:
potential ene counterbal ancing lighter flat panel
%@?ﬁpﬂ?ééﬂ oﬁ%ta?@@%é’&te‘eﬂ .

di splays. [03 graph depicting counter-bal ance with
manuf act uri ng error bars after tuning for one enbodi nent of a noveabl e

nbly. |G, 44, 1 { t.h
[0368] 11 wi 15nd heielbaithsogket Aoatad AEh $aBe WRr B SaaPRRGEE s | ous
embodi ment s Oﬂatlé]fédTﬁf'é@@hHearﬂféqréﬂeheﬂUsﬁécoha &, &f bbﬂe\/ext@ﬁawgoﬂhk@@bh In a
frictionless system the sum of nonents varies between .19 . 28

in-1bs, nmeanithg ceatertafetheobalk frasaaiddirsiend e 3aid SQﬂ0§1|§|I ayd,vand@ bet ween

Sense, there edbrsanye SHhPRERR) Rt Vb hBHEC": Vo val os.  but the

sign change alone results in a very perceivable variance in feel. This

effect is magnified when reasonabl e manufacturi ng t ol erances are
consi dered. HbdweJoe, balhandspeket assemhlynagiin fdaimhdd wharaing§aid LA Masa added.

[f an extra 5clidpeoginticl GIAl WRiea GHNBY LohiaBE saHabEsal BoRist! 11 N0

3 o
sum of nonent S woul d range
cosmetic surface supported by one of said first or second annular

plunger, said convex contact surface being positioned with an edge
substantially adjacent to a flatiened end of said ball.

15. The ball-and-socket assembly as in Claim 13 wherein said interior
cable guide defines a central bore and a plurality of off-centered
openings, said central bore to house a tension device, said plurality of off-
centered openings to house a data cable and an anti-torsion device.

16. The ball-and-socket assembly as in Claim 15, further comprising:
a resilient mechanism operatively coupled with said first and

second plungers to space said plungers apart until compressed.

17. The ball-and-socket assembly as in Claim 9 wherein said ball has a
convex cosmetic surface and a convex contact surface, said convex
cosmetic surface supported by one of said first or second annular plunger
when said resilient mechanism is in an expanded state such that said

convex contact surface breaks contact with one of said first or second



5.03 and 4.96 in-1bs, and the correspondi ng user force would range between
approxi mately 0.80 and approximately 0.79 Ibs. In which case, the sane
absol ut e wWpfBetBBECe is only about 1.4% of the total user POTASN2/3¥881
03/041386 PCT/US02/33581 -94 [0369] FIG 45 is a graph depicting the pitch
count er - bal ance sum of nonents for one enbodi nent of a noveabl e assenbly.
Pitch refers to tilting the flat panel display device w thout noving the
noveabl e assenbly. As shown in FIG 45, the torque decreases as the angle
of tilt increases. [0370] In addition to the noveabl e assenbly being

count er- bal anced, the pitch angle of t-B8-display is also counter-bal anced,
but with a torsion spring, given the size constraints and the snmaller

t load. Al though this. h t - bal vel | th
appr oach . useRPMGH MSeHa SIS CRNVR £0Biatt: wiae PPEIY PRSERBSHJ o “nore
than adequat gqdOsiBstknaia é‘c@féé‘éuﬁtb'&aﬂatf%édaéﬂoﬁéﬁsa{i@%ﬁ] FIG 46 is a

sectional, perspective viéew an assenbl ed noveable assenbly 4600
according to one enbodi nent of the invention. Left canoe 4601A and ri ght

canoe 4601 B gre ymted together, to farma . hall.ow | ar ru [ W t hin
whi ch are hou 'dngrqaﬁdangﬁgf:k%tp??Sﬁ&%%Lﬁsdg' @Ladﬁ] F#Zﬁ’aﬂ%%g‘ 72“éﬁgr %@V‘% rut

4607, spring g&MtacttiiffactorftasR’ ear Woricadedfisbrt WikeRr savdr eeglpém; power,
or other conputer systemrelated cables may be positioned within the area

4613 bet ween MegbaeigtrelsieMpEssel.i ng 4603 and the interior wall of canoe
4601 B. It wll be appreciated that the size, shape, and positioning of
area 4613 is illustrative only, and that other sizes, shapes, and

positioning a1® THecballeddwddiken abbembioas imGlaiapil7iwhereirt Baidpcenax
invention. [0372] It will be appreciated that nany kinds and conbi pati ons
of materi al sCORPChRLTRGRAINAS anilirkNgEs MeATURd i RIOWEhBUHRRR O §8ic he

convex contact surface to an outer surface of said convex cosmetic
surface, said thickness to limit an angle at which said ball can be rotated
from a longitudinal axis centrally extending through said bore by

contacting an interior annular lip on said annular plunger.

20. The ball-and-socket assembly as in Claim 17 wherein said convex
contact surface is comprised of the same material as said ball.

21. The ball-and-socket assembly as in Claim 17 wherein said convex
contact surface is comprised of a material different than a material

comprising said ball.

22. The ball-and-socket assembly as in Claim 17 wherein said convex

contact surface comprises a ceramic filled plastic.

23. The ball-and-socket assembly as in Claim 17 wherein said convex

contact surface is manufactured to have an increased friction.

24. The ball-and-socket assembly as in Claim 23 wherein said convex

contact surface has a coating comprising a granular material.



noveabl e assenbly depicted in FIGS. 34-39. Illustratively, the biscuits
may be machi ned fromalum num while the canoes nmay be cast from al um num
Q her componantsse such as washers and the conpressi on r o®CTAEY2/83581

manuf actured of such materials as nylon and stainless steel, respectively.
The materials used to manufacture various other WO 03/041386 PCT/ US02/ 33581
-95 conponent parts will be well known to persons skilled in the

engi neering and manufacturing arts. SELECTED TERMS [0373] It will be
appreciated that at various points in the specification and clains,
various terms are used interchangeabl y-100%ccordi ngly, such terns are to be
interpreted consistently with each other. Terns that are used

i nt erchangeably include: "flexible support nechanism, "flexible neck",
"neck", and "noveabl e assenbly". Additional ternms include "base" and
"nmoveabl e ench®s "mallEY R i dd I r Biml sin ddi

di spl ay devi C%S)', q-rh% I %?IF%%I(}? Eﬁ?ﬁ%%ﬁ& 95"%@"%&&%%W@Urﬁéﬁ€?rﬁg‘gﬁi onal
terms i ncl udemadgyial ig splestarhfrassthebyrpup cansisting'of siligs, dungsten gadbideor ce
generator™. It wi]l .be appreciated that additional terns not specified
here, but app%%&?h&"'wphgﬁd?he specification and/or claims, nmay also be
used i nterchangeably. [0374] Thus, a conputer controlled display device is
di scl osed. Al though the present invention is described herein with
reference to 26. Ihechall-angrsocket agsemblydsrihClaimah§ whatem sid iresifeahd
variations therein. wll_r ilv Qccur to those with ordinary skill in the
art. Accordi n@ﬁeﬁbaﬁ‘ﬁl‘“ 'Ss%}’:\'%engwggi ons and nodifications are included
within the intended scope of the present invention as defined by the

follow ng clains._ WD 03/041386 PCT/ USQ2/ 33581 - 96- i . i
27. The ball-and-socket assembly as in Claim 9 wherein said ball is a

termination ball, said termination ball having a flattened base portion on
one end, a convex contact surface on an opposite end, a bore extending
through said termination ball from said one end to said opposite end, and
a cable guide positioned within said bore, said base portion having a

fastening mechanism therein to fasten said termination ball to a structure.

28. The ball-and-socket assembly as in Claim 27 wherein said structure

is said flat panel display.

29. The ball-and-socket assembly as in Claim 9 wherein a ball stop
located on one of said first or second annular plunger limits ball tilt to

approximately 15 degrees off of center.

30. A computer controlled display device, comprising:

a flat panel display device having an input for receiving display
data;

a moveable assembly coupled to said display, said moveable
assembly providing at least three degrees of freedom of movement for
said flat panel display device and having a cross-sectional area which is
substantially less than a cross-sectional area of a display structure of said



CLAIMS What |s Clainmed Is: 1. A conputer controlled display device,
conprising: a flat panel display having an input for receiving display
dat a; andwoasfwmeabl e assenbly coupled to said display, sa&cd/usovasii e
assenbly providing at |east three degrees of freedom of novenent for said
flat panel display device and having a cross-sectional area which is
substantially less than a cross-sectional area of a display structure of
said flat panel display, wherein said noveabl e assenbly conprises a
plurality of stacked ball-and-socket assenblies. 2. The conputer
control l ed display device of daim1l wXein said noveable assenbly is
snakel i ke and changes positions in a snoboth manner. 3. The conputer

control |l ed displa vice of Claim,l wherein said, flat anel disp] ay

dovi ce i s noVELR egs'sgf%é\fh%@rﬁ% OVRAPLS, BREEMGlY: P S?%aipﬂ”ré%’i gi d
position. 4. J@%&@%‘élﬁén@-@%lﬁé’t'é&%@r@ﬁli@@l dxgdevice of A aim1l wherein said
nmoveabl e assenbly Is a noveable tubular structure. 5. The conputer

control | ed di spl aya densioa déviCealocaledvvdthin rsdidcaiordable assemdlyi @ndoveabl e
assenbly is one of

data cable, a r_.cabl e tension _nechani sm and a
anti - torsi on A Yﬁa}¥ GPuBledyith @Brﬁfﬁf é&%éﬁ??‘éﬁqb«% aﬁ?%’Bb&yS g&e@go& Claim
1 wherein Sa'dbvié@%ﬁ@;?érﬁiiﬁg?WMeﬁPB@ééiﬁ&ﬁo@eétﬂé'ﬁéeﬁ‘fblgwﬂﬁrﬁé\%@b
friction and a region of Tesser friction. WO 03/041386 PCT/ US02/ 33581 -97

7. The conput(erg.ctension) i agipiptate gaid éendenaleyiae g dasmittiag saidegi on
of substantial fricti j . at one ball -and-socket assenbly
| ocated pr oxi'ﬂﬁY%mgkt)@gSﬁg’%ﬁﬁoiggf%‘%é&? veabl e assenbly.

31. The computer controlled display device of Claim 30 wherein said
tension device is a cable having a proximal end coupled with an actuator

assembly and a distal end coupled with a termination ball.

32. The computer controlled display device of Claim 30 wherein said
tension is in the range of approximately 180.0 to approximately 400.0

pounds.

33. The computer controlled display device of Claim 30 wherein one of a
cable to provide display data, a tension device, and an anti-torsion device

is located within said moveable assémbly.

34. The computer controlled display device of Claim 30 wherein said
moveable assembly comprises a region of substantial friction and a

region of lesser friction.

35. The computer controlled display device of Claim 34 wherein said
region of lesser friction comprises at least one ball-and-socket assembly

located near said flat panel display.



8. The computer controlled display device of Claim®6 wherein said region

of lesser friction conprises at |east one ball-and-socket assenbly | ocated
pr oxi mat eweaBmd4f3B@t panel di splay device. 9. The conput er PconiSowsIsed

di spl ay device of Claim1 wherein a ball-and- socket assenbly of said
plurality of stacked ball-and-socket assenblies conprises: a substantially
spherical ball; a first annular plunger, said first annul ar plunger having
wal Ils defining a bore therethrough, and having a first concave insert
fitted therein; and a second annul ar plunger, said second annul ar pl unger
having walls defining a bore therethrel@, and having a second concave
insert fitted therein, said second concave insert coupled to said first

Cod nesenty y36; ThEcapulh contaiad disiay RARBeRGRIm Whergha, Bar © "
consi sting ofg I d
conbi nat i ana. BGRrassBiER) 8 sdijt bRlfglig S Bblied, BB i m o

wherein said ball asubstanbali;s%eﬂcahblﬂn num WO 03/041386 PCT/ US02/ 33581

-98 12. The ball - : K i db
conpri sed gf St ai ﬁ‘hlg]gﬁp(épgt‘g‘ar agngq%erﬁjgh |rSEm@@k§@%§§k ﬁlrlg,g ¢ Isn Claim

9 wherein sai diefhﬁh% A3%r@ thetahiRpd drd ﬁbvmgdaaﬂ@t gohtalé ansstt Sre@Nd end,

a bore extending through the center of the ball fromsaid first end to
sai d second ethereimnandn interior cable guide portion located within said

2 convex cosmot i ¢ aPRRet AR BRRLAL Said ek ™ Al PG BB "

walls defining a bore therethrough, and having a second concave insert
fitted therein, said second concave insert coupled to said first concave

insert.

37. The ball-and-socket assembly as in Claim 36 wherein said assembly
is comprised of a material selected from the group consisting of a metal,
a metal alloy, a ceramic, a plastic, and combinations thereof.

38. The ball-and-socket assembly as in Claim 37 wherein said ball has a
flattened first end and a flattened second end, a bore extending through
the center of the ball from said first end to said second end, and an

interior cable guide portion located within said bore.

39. The ball-and-socket assembly as in Claim 38 wherein said ball has a
convex cosmetic surface and a convex contact surface, said convex
cosmetic surface supported by one of said first or second plunger, said
convex contact surface being positioned with an edge substantially

adjacent to a flattened end of said ball.

40. The ball-and-socket assembly as in Claim 38, wherein said interior

cable guide defines a central bore and a plurality of off-centered



cosnetic surface supported by one of said first or second annul ar plunger,
sai d convex contact surface being positioned with an edge substantially
adj acent wo 0a/0i138¢ t ened end of said ball. 15. The bal | - anecsaskes3sassenbl y
as in Caim1l13 wherein said interior cable guide defines a central bore
and a plurality of off-centered openings, said central bore to house a
tension device, said plurality of off- centered openings to house a data
cable and an anti-torsion device. 16. The ball-and-socket assenbly as in
Claim 15, further conprising: a resilient nechani smoperatively coupl ed
with said first and second plungers telG3pace said plungers apart until
conpressed. 17. The ball-and-socket assenbly as in Caim9 wherein said

ball has a convex cospetic rface, and a .convex, cont act, surf.ace aid
convex cosne?@@'%%ﬁ*ﬁéﬁ_"%@fﬁ%g?q%go B9U%‘?1@t8'f‘s'95idc?"fqer §?'do$|”'?é'g’oﬂ%° nnul ar
pl unger V"“e”ce'?ﬂér%dr@&éﬂil?gé“fo RSP 4aM E8blb Bndart 3RS BnSdélig.such that
said convex contact surface breaks contact with one of said first or

second WD 03/041386 PCT/ US02/ 33581 -99 concave insert, said convex contact
surface being

ositioned with ed subst ant.i al adjacent, to a
flattened _end4 ﬁf 0 laar]ﬁ—gp&qsojgggpﬁ%erﬁ@'y' @%%éé%&éb@l?%%ﬁ?dégnﬁ'ﬁnd aim17
wherein sai d goEXs aCeablaciaving fAfived PatRtérfgthadrt mﬁmagethrd@f saighen said
resilient nechanismis conpressSed. 19. The bal |l -and-socket assenbly as in

d ai m 17 wheregnirad Bote ebsaidxntedoncalle atidg.ace has a t hi ckness measured from
an outer surface of said convex contact surface to an outer surface of
sai d convex cosnetic surface, said thickness to limt an angle at which

said ball cambeArcdn@er contediicd dispialy idesidaacomprisingent ral Iy ext endi ng
t hrough said bore b contacting an interior annular lip on said annul ar
pl unger. 20. The b%}/'ﬁt paRel shanay havise s ppgkfor reegiipgdisplandaian sai d
convex a moveable assembly coupled to said display, said moveable
assembly providing at least three degrees of freedom of movement for
said flat panel display device and having a cross-sectional area which is
substantially less than a cross-sectional area of a display structure of said
flat panel display; and
a moveable base coupled with said moveable assembly to support

positioning of said moveable assembly and said flat panel display.

43. The computer controlled display device of Claim 42 wherein said

moveable base is a computer.

44. The computer controlled display device of Claim 42 wherein said
moveable base acts as a counterweight relative to said moveable

assembly and to said flat panel display.

45. The computer controlled display device of Claim 42 wherein one of a
cable to provide display data, a tension device, and an anti-torsion device

is located within said moveable assembly.



contact surface is conprised of the sane material as said ball. 21. The
bal | - and- socket assenbly as in Claim1l7 wherein said convex contact
surface iwomsmpBeed of a material different than a materiPalt/uSonsdssi si ng
said ball. 22. The ball-and-socket assenbly as in Caim1l7 wherein said
convex contact surface conprises a ceramic filled plastic. 23. The

bal | - and- socket assenbly as in Claim 17 wherein said convex contact
surface is manufactured to have an increased friction. 24. The

bal | - and- socket assenbly as in Claim23 wherein said convex contact
surface has a coating conprising a granlfMar material. WO 03/041386

PCT/ US02/ 33581 -100 25. The ball-and-socket assenbly as in Claim?24

wherein said anylar material, i | ected from .gr oyp .consi sting of
silica, tungrs‘?én _ B?'a‘@,utteraﬁﬂnté?lfﬁqsﬁlﬁ?f%_ﬂ%‘?ez‘g 8%\’% %’gl"?’he&ﬁﬁ‘- §3% et _
assenbly as imolbabd é§s%62ﬁb8nﬁﬁls@sr§%b!cﬁﬂbf SRRt ricBoR aWy@ SPring.
27. The bal |l -and-socket assenbly as in daim9 wherein said ball is a
term nati on begion cfdesserdriniiont i on ball having a flattened base portion on

one end, a convex contact surface on an opposite end, a bore extending
through said termnation ball fromsaid one end to said opposite end, and

a cabl e gui de4posiHd eagutert BomrsiRidldRPIBs dedice GraSRiiMO42 iveerBRY bald a
fastening nmechanismtherein to fasten said term nation ball to a structure.
28. The bal | -AaYeablekassermbbhspnpiisesna @leratite ofvitacked badkandspokelure is
said flat pan%s ﬂ@glsay. 29. The ball -and-socket assenbly as in Claim?9
wherein a bal 7%  ocated on one of said first or second annul ar pl unger
limts ball tilt to approximately 15 degrees off of center. 30. A conputer
controll ed di sg)l ay device, conprisSi né:]: . ) ) .

48. The computer controlled display device of Claim 42 wherein said

moveable assembly is snakelike and changes positions in a smooth

manner.

49. A computer controlled display device, comprising:

a flat panel display device having an input for receiving display
data;

a moveable assembly coupled to said display, said moveable
assembly providing at least three degrees of freedom of movement for
said flat panel display device and having a cross-sectional area which is
substantially less than a cross-sectional area of a display structure of said
flat panel display; and

an actuator assembly coupled with said flat panel display, said
actuator moveable between a first position and a second position, said
actuator operatively coupled with a tension device to apply a force to said
tension device when said actuator occupies said first position, and to

lessen said force when said actuator occupies said second position.

50. The computer controlled display device of Claim 49 wherein said

actuator is on said flat panel display device.



a flat panel display device having an input for receiving display data; a
noveabl e assenbly coupled to said display, said noveable assenbly

provi di ngwato3oeizsé t hree degrees of freedom of novenent f @®@CT/isar/s8581 at
panel display device and having a cross-sectional area which is
substantially | ess than a cross-sectional area of a display structure of
said WD 03/041386 PCT/US02/33581 -101 flat panel display, wherein said
noveabl e assenbly conprises a plurality of stacked ball-and-socket
assenblies; and a tension device |located within said noveabl e assenbly and
operatively coupled with an end of sai eél@Bveabl e assenbly, said tension
devi ce suspendi ng novenent of said noveabl e assenbly when a force (e.qg.

t i i lied t idt i i d {tti id. ) t
when sa1d forsh (g edwinier SSHTORLSRRIBL AN ettt ClimeAS aaweln SREL ce of
Glai m 30 wherghgihaidliod AP baBledpiiifqiffed paRtblehgliRvi ng a proxi mml end

e
coupled with an actuator assenbly and a distal énd coupled with a
termnation ball. 32. The conputer controlled display device of Caim 30

wherein said ension is in the range of appr.oxi | a0 1 .

appr oxi mat el ysélogﬁ@ CO;S%W(%.Coggr.o"?ﬁe&éd?é{u&%ﬂc%céff#%l'%e%ggwg%'leﬁ} S8 ce of
Cl ai m 30 whergitDaRes8bmbly 66RbAsés provide display data, a tension device,
and an anti-torsion device is located within said noveable assenbly. 34.

The conputer cont rakonrgiedi spl ay device of C aim 30 wherein said noveable

assenbly conpri ses i ant | fri.qti . reql | esser
friction. 35. The %%ﬁ%ﬁ?é&“&'%t‘@ﬁﬁé‘@éh%f’aéé@é{? @éﬂ%gmé %F%péfﬁlg\?\%grei n
said region gdndiesser friction conprises at |east one ball-and-socket
assenbl y ] )

a strut coupled with said crank; and

a spring shaft coupled with said strut and with a resilient

mechanism.

53. The computer controlled display device of Claim 52 wherein said
resilient mechanism is selected from the group consisting of a piston and

a spring.

54. The computer controlled display device of Claim 52 further
comprising:
an actuator housing to house and to support said tongue, crank,

strut, and spring shaft.

55. The computer controlled display device of Claim 52 wherein said
resilient mechanism provides a restoring force of approximately 180.0 to
approximately 200.0 pounds.

56. The computer controlled display device of Claim 52 wherein said
tongue comprises a material selected from the group consisting of

aluminum, stainless steel, plastic, and ceramic filled plastic.



| ocat ed near said flat panel display. WO 03/041386 PCT/US02/33581 -102 36.
The conputer controlled display device of Caim30 wherein a ball-

and- sockewoasoersé y of said plurality of assenblies, conpPCITAs02/33581
substantially spherical ball; a first annular plunger, said first annul ar

pl unger having walls defining a bore therethrough, and having a first
concave insert fitted therein; and a second annul ar plunger, said second
annul ar plunger having walls defining a bore therethrough, and having a
second concave insert fitted therein, said second concave insert coupled
to said first concave insert. 37. The-b¥1 -and-socket assenbly as in O aim
36 wherein said assenbly is conprised of a material selected fromthe

group consi st Aag |, al;: OY . 18 C 3 C i G.iand
conbi nati ons t%'ﬂ'e;rﬁ%f 80@@L&Fh%orﬁrﬁq@baﬁﬁ?isa&cé%\"égs@reé "3' gg %&%ﬁﬁaf‘éﬁ{@?
wherein said baddk kamprisdd at heatedaf isetdcteddirand the f driupecedsistingndf end, a
bore extending through the center of the ball fromsaid first end to said

second end, aAlmipum, stainless stagh| Riagin, gaderamigfilleskRipglic-wi t hin sai d bore.
39. The ball-and-socket assenbly as in Caim38 wherein said ball has a
convex cosnetic surface and a convex contact surface, said convex cosnetic
surface suppob8elhbycamputsr caitlliedr display dedicadfpClaiges? whérdin said/ ex

I 8 Ky e e T N
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59. The computer controlled display device of Claim 52 wherein said strut
comprises a material selected from the group consisting of aluminum,

stainless steel, plastic, and ceramic filled plastic.

60. The computer controlled display device of Claim 52 wherein said
spring shaft comprises a material selected from the group consisting of

aluminum, stainless steel, plastic, and ceramic filled plastic.

61. The computer controlied display device of Claim 54 wherein said
actuator housing comprises a material selected from the group consisting

of aluminum, stainless steel, plastic, and ceramic filled plastic.

62. The computer controlled display device of Claim 52 wherein one of a
data cable, said tension device, and an anti-torsion device is located

within said moveable assembly.

63. The computer controlled display device of Claim 49 wherein said
moveable assembly comprises a region of substantial friction and a

region of lesser friction.



openi ngs, said central bore to house a tension device, said plurality of
of f- centered openings to house a data cable and an anti-torsion device.

41. The bablosmmdscocket assenbly as in C aim40 wherein s&Ca/USen3issn

device is a cable having a fixed path I ength and runni ng through said
central bore of said interior cable guide. 42. A conputer controlled

di spl ay device, conprising: a flat panel display having an input for
receiving display data; a noveabl e assenbly coupled to said display, said
noveabl e assenbly providing at | east three degrees of freedom of novenent
for said flat panel display device and1ﬁ§ving a cross-sectional area which
is substantially |l ess than a cross-sectional area of a display structure

of said flatgpan ' : e | Wi th said.noveabl e
assembly o sianor e Shfodér cBRioBe T MAAH MRS of SR A MRS ST o
panel di spl ay me\@abléeassembly etorapriselal prirdlitypbhgtatRedcBahhinglad dket2
wherein said noveaple base 1s a conputer. 44. The conputer controlled

di spl ay devi c8%8%MB18%-m 42 wherein said noveabl e base acts as a

counterwei ght relative to said noveable assenbly and to said flat panel

di splay. 45. The conputer controlled display device of Caim42 wherein one
of a cable t65piTtei dempiuterl eyntdziieal dsptagndevicedel Cteim 40dwhereimtsiaid or si on

device is located . within i d noveaphl e assepbly. WO 03/ 041386
PCT/ US02/ 3358T°V-ef81\é @@?eﬁ*ﬁﬁy d%r?&??‘@m‘%@rﬂ(f GNPBRECHiRASItRNS BV Acemeptitl ai m 42

wherein sai d p{ghnefbl e assenbly conprises a region of substantial friction
and a region of lesser friction. 47. The conputer controlled display
device of Caim42 wherein said noveable assenbly conprises a plurality of

stacked bal | - gad Asc?&nkﬁbter controlled display device, comprising:

a flat panel display having an input for receiving display data;

a moveable assembly coupled to said display, said moveable
assembly providing at least three degrees of freedom of movement for
said flat panel display device and having a cross-sectional area which is
substantially less than a cross-sectional area of a display structure of said
flat panel display; and

a cable to provide display data, said cable located within said
moveable assembly, a first end of said cable operatively coupled with
said input of said flat panel display, a second end of said cable

operatively coupled with a computer system.

67. The computer controlled display device of Claim 66 wherein said
moveable assembly comprises a plurality of stacked ball-and-socket
assemblies.

68. The computer controlled display device of Claim 66 wherein a ball-
and-socket assembly of said plurality of assemblies, comprises:

a substantially spherical ball;

a first annular plunger, said first plunger having walls defining a
bore therethrough, and having a first concave insert fittable therein; and



assenblies. 48. The conputer controlled display device of Caim42 wherein
said noveable assenbly is snakeli ke and changes positions in a snooth
manner. 90 03/0¢B8puUt er control |l ed display device, conprisipag/usaz2/$isat panel
di spl ay device having an input for receiving display data; a noveable
assenbly coupled to said display, said noveable assenbly providing at

| east three degrees of freedom of novenent for said flat panel display
devi ce and having a cross-sectional area which is substantially |ess than
a cross-sectional area of a display structure of said flat panel display;
and an actuator assenbly coupled with st& flat panel display, said
actuator noveabl e between a first position and a second position, said

actuator operatively couplJed with t ension, device to apply. a force to said
Cens on devi co. wheh SSHAch enallas pEiah: sas segord REngBE tavie U 1 o

| essen said fgemfingBebreaheraifidtdhOand HaYRIeS s8abil S8R MesHittaBle SO0. The
conputer controlled display device of Caim49 wherein said actuator is on
sai d flat pantherelnspaidysegend conca® teedompdlonaiddirstsgrgave insest. 51. The

conputer controlled display device of Claim49 wherein said tension device
is a cable having a fixed path Ilength. 52. The conputer controlled display

devi ce of C ag9) Fhevbel-ghdsdakst asxenisly &fs iASSIaR|68 whsHih $aR ball-haague; a
crank coupled with said tongue, said crank having a detachable handle; a

strut coupl edsegket asgemkly dgkcoraptsed of a material selected from the group
consisting of a metal, a metal alloy, a ceramic, a plastic, and

combinations thereof.

70. The ball-and-socket assembly as in Claim 68 wherein said ball is

comprised of aluminum.

71. The ball-and-socket assembly as in Claim 68 wherein said ball is

comprised of stainless steel.

72. The ball-and-socket assembly as in Claim 69 wherein said ball has a
flattened first end and a flattened second end, a bore extending through
the center of the ball from said first end to said second end, and an

interior cable guide portion located within said bore.

73. The ball-and-socket assembly as in Claim 68 wherein said ball has a
convex cosmetic surface and a convex contact surface, said convex
cosmetic surface supported by one of said first or second plunger, said
convex contact surface being positioned with an edge substantially

adjacent to a flattened end of said ball.

74. The ball-and-socket assembly as in Claim 68, wherein said interior

cable guide defines a central bore and a plurality of off-centered



a spring shaft coupled with said strut and with a resilient nechanism 53.
The conputer controll ed display device of Caimb52 wherein said resilient
mechani srwD3mel3e€t ed from the group consisting of a pist®aTArsd2/3386pri ng.
54. The conputer controlled display device of Claimb52 further conprising:
an actuator housing to house and to support said tongue, crank, strut, and
spring shaft. 55. The conputer controlled display device of Caimb52
wherein said resilient nechani smprovides a restoring force of
approximately 180.0 to approximately 200.0 pounds. 56. The conputer
control | ed display device of Caim52 wh@ein said tongue conprises a
material selected fromthe group consisting of alum num stainless steel,
plastic, and ceramc filled plastic. WO 03/041386 PCT/ USP2/33581, -.106 57.
The conputer CBFIPGS)%d HPEES'aRPVSéQih@é‘SSfa @”ﬁi"n‘?\ G H{%%Hﬂ"feffank

conprises a ’T&frﬁéieﬂ o?@ﬁiﬁﬁé e hblisehldifta BB PAR aptiltB&icH de@baym num
eel, pl and I T

stai nl ess st pl astic, ceramc filled plastic. 58. The conputer

controll ed display device of Claimb52 wherein said detachable handl e

conprises a ial selecte rom-t ro . C isting of al.un num
stainl ess ste $eﬁbef héﬁiaE,%'%g‘eLé?%‘?ﬁ‘E@f% llng(glagpilf\‘vﬁgrengg_ald.l@a ter
control I ed di gisahrétegt assid pldrality SofflaehRirbpedinysbf vaid inRFvricaeke a

materi al selected fromthe group consisting of alum num stainless steel,
plastic, and @édiflenic filled plastic. 60. The conputer controlled display
device of Caim52 wherein said spring shaft conprises a material sel ected
fromthe group consisting of alumnum stainless steel, plastic, and

ceram c fill edsplTart ball-and-socket assembly as in Claim 74 wherein said cable to
display data has a length approximately 20% longer than a fixed path
length of said moveable assembly, said fixed path length measured from
an exterior portion of said flat panel display to an exterior portion of a
support structure coupled to said moveable assembly.

77. The computer controlled display device of Claim 66 wherein said
moveable assembly comprises a region of substantial friction and a
region of lesser friction.

78. The computer controlled display device of Claim 66 wherein said
moveable assembly is snakelike and changes positions in a smooth

manner.

79. The computer controlled display device of Claim 66 wherein at least
one of a tension device and an anti-torsion device is located within said

moveable assembly.

80. A computer controlled display device, comprising:

a flat panel display having an input for receiving display data;



61. The conputer controlled display device of Caimb54 wherein said
actuator housing conprises a material selected fromthe group consisting

of al um mumo3ssmBal ess steel, plastic, and ceramc fill edPplrason2/a3ss62. The
conputer controlled display device of Caimb52 wherein one of a data
cabl e, said tension device, and an anti-torsion device is |located wthin
sai d noveabl e assenbly. 63. The conputer controlled display device of Caim
49 wherein said noveable assenbly conprises a region of substanti al
friction and a region of |lesser friction. WO 03/041386 PCT/ US02/ 33581

-107 64. The conputer controlled displ ali@®devi ce of C aim49 wherein said
noveabl e assenbly conprises a plurality of stacked ball-and-socket

bl 65. Th t trolled d f 49 wher ei
Sai d rrlo\e/ZabIe as oD YO R RSP o CaHRISEh GBS BAY.cric RoYedbisoc b -

nmanner . %Mk%m@md at ekt dhad éég%‘é‘ SCfreEQGM' diSinddem@nt k&t panel

di spl ay haV|ng an | recelving d data; a noveabl e assenbly
coupl ed to sasaiddias ;plaagzl display dﬂweelbhd hae/mamrgswsevﬁmm@rea whicisis t hree
devi.ce.

degrees of fre venent sai di spla nd
havi ng a cr osS ISV NAToSIER BT S touak S AT ey pole) SLDEf o §6id”
cross-secti onfdt e dibl#y; @hgpl ay structure of said flat panel display;
and a cable to provide di spl ay data, said cable | ocated within said

noveabl e assenbl y,aR an"tlrtgrm@ndiecm%mC@t%w@l@ﬁ@wbmqy@ayle:aa%#r@blyv\iq h said

coupl od wi th RIOBNbO Groly IGEHBY R EE SAE niclee SRsRofAl FomCRERY wevi Lo

of Caim 66 weedered fh@ip@rable

81. The computer controlled display device of Claim 80 wherein said
cable is a data cable or a tension cable.

82. The computer controlled display device of Claim 80 wherein said
moveable assembly comprises a region of substantial friction and a

region of lesser friction.

83. The computer controlled display device of Claim 80 wherein said
moveable assembly is snakelike and changes positions in a smooth
manner.

84. The computer controlled display device of Claim 80 wherein said
moveable assembly comprises a plurality of stacked ball-and-socket

assembilies.

85. The computer controlled display device of Claim 80 wherein a ball-
and-socket assembly of said plurality of assemblies, comprises:

a substantially spherical ball;

a first annular plunger, said first annular plunger having walls
defining a bore therethrough, and having a first concave insert fitted
therein; and



noveabl e assenbly conprises a plurality of stacked ball-and-socket
assenblies. 68. The conputer controlled display device of Claim®66 wherein
a ball- awo-030¢k8¢ assenbly of said plurality of assenbli @ST/usonpssBses: a
substantially spherical ball; a first annular plunger, said first plunger
having walls defining a bore therethrough, and having a first concave
insert fittable therein; and WD 03/041386 PCT/US02/33581 -108 a second
annul ar plunger, said second plunger having walls defining a bore

t her et hrough, and having a second concave insert fittable therein, said
second concave insert coupled to said fitlst concave insert. 69. The

bal | - and- socket assenbly as in Claim®68 wherein said ball-and- socket

assenbly i i sed of terial |l ected f t h i Sti f
a metal, a metal o IEONd AUNLR Blungeh 53K secanth angdlas: MUPIYnEaTRG: cof .

70. The bal | -agn% defiiRk @Béﬁﬁr@fe oligh, G ﬂh@iﬁgv@%%ﬁu e8heaAnsettS

conpri sed of umnum “71. T bal | - and-socket &dssenbly as in Claim68

wher ei n sai d fittdd thegein; st secondiconcavaninasst soepled tv2said Hisstoenrcayed- socket
assenbly as i.n_ClLaim69 Wierein said ball has a flattened first end and a

flattened sedaﬁﬁtend, a bore extending through the center of the ball from
said first end to said second end, and an interior cable guide portion

| ocated within said bore. 73. The ball-and-socket assenbly as in C aim 68

wher ei n sai d &l Thadaliand-spckst assembly as HuClaimed@mineseip snikassmblyct

econd pl ungds ColtipedC g Biadat S BaBq iR ine Bfalp siFsfnafetrekian cuge

subst anti al | ya nidtalofiRy! atceramid, atglestry addtophbiaaiichdthereof.

87. The ball-and-socket assembly as in Claim 85 wherein said ball has a
flattened first end and a flattened second end, a bore extending through
the center of the ball from said first end to said second end, and an

interior cable guide located within said bore.

88. The ball-and-socket assembly as in Claim 85 wherein said ball has a
convex cosmetic surface and a convex contact surface, said convex
cosmetic surface supported by one of said first or second plunger, said
convex contact surface being positioned with an edge substantially

adjacent to a flattened end of said ball.

89. The ball-and-socket assembly as in Claim 87, wherein said interior
cable guide defines a central bore and a plurality of off-centered
openings, said central bore to house a tension device, said plurality of off-

centered openings to house a data cable and said anti-torsion device.

90. The ball-and-socket assembly as in Claim 89 wherein said anti-
torsion device is a looped cable running through a said off-center portion

of said interior cable guide.



74. The ball -and-socket assenbly as in Claim68, wherein said interior
cabl e guide defines a central bore and a plurality of off-centered WO

03/ 041386wB@3Hhus8/ 33581 - 109 openings, said central bor@Crashosssel a
tension device, said plurality of off- centered openings to house a data
cable and an anti-torsion device. 75. The ball-and-socket assenbly as in
Claim74 wherein said data cable runs through a said plurality of

of f-center openings of said interior cable guide. 76. The ball -and-socket
assenbly as in Caim74 wherein said cable to display data has a length
approxi mately 20% | onger than a fixed pkth |ength of said noveable
assenbly, said fixed path |l ength neasured from an exterior portion of said

flat panel displ to an exterior portjon of . S ort structure coupled
to said rmveaqs) -e%§§sﬁg?9.'sﬁ5‘egﬁ§$‘%‘?} ugen 5@%‘(‘?@ P‘@Ee'ﬁﬁ'%ﬁlaéfi/P%ﬁdcepof

Cl ai m 66 whergj ' 0 ' ' anti al
fricton ang ke B8 IoHRF 3BpRRRaRIYy 2026 RiRer Yidn 8 63 BN nSWER o

di spl ay devi csmidfmGvaabiesc@sabmbly,nsaidi tixedpathbeagtis seeasyredsfronulas i ke and
changes positiqgns in .sm)(%th. ner . 78. The. co utFr.controI I eg di spl ay
devi ce of Ol HPER’ ROBIQH i evaif ik Paneledisplay Al gxtayiay bartign;oha
anti -t or si on gipyofiesthictli@caiiedMd 84ia rialdhblaBYeaPbEy. assenbl y. 80. A

conmput er controlled display device, conprising: a fl'at panel display having
an input for receiving display data;, WO 03/041386 PCT/US02/33581 -110 a

vt o K RSP OB b B Bl BpRRBIRED © oY

a flat panel display having an input for receiving display data;

a moveable assembly coupled with said display, said moveable
assembly providing at least three degrees of freedom of movement for
said flat panel display device and having a cross-sectional area which is
substantially less than a cross-sectional area of a display structure of said
flat panel display;

a cable to provide display data, said cable located within said
moveable assembly, a first end of said cable operatively coupled with
said input of said flat panel display, a second end of said cable
operatively coupled with a computer system;

a tension device located within said moveable assembly and
operatively coupled with an end of said moveable assembly, said tension
device suspending movement of said moveable assembly when a force is
applied to said tension device and permitting said movement when said
force is lessened;

an anti-torsion device located within said moveable assembly to
prevent said cable from being rendered inoperable; and

an actuator assembly coupled with said flat panel display, said
actuator moveable between a first position and a second position, said
actuator operatively coupled with said tension device to apply a force to
said tension device when said actuator occupies said first position, and to

lessen said force when said actuator occupies said second position.



said flat panel display device and having a cross-sectional area which is
substantially less than a cross-sectional area of a display structure of
said fl| awvopanelssei spl ay; and an anti-torsion device | ocated/us?/sasel sai d
noveabl e assenbly to prevent a cable located within said noveabl e assenbly
frombeing rendered inoperable. 81. The conputer controlled display device
of Caim80 wherein said cable is a data cable or a tension cable. 82. The
conput er controlled display device of Claim80 wherein said noveable
assenbly conprises a region of substantial friction and a region of |esser
friction. 83. The conputer controlled ditpl ay device of O aim80 wherein
said noveabl e assenbly is snakeli ke and changes positions in a snooth
manner. 84. The conputer controlled display device of Caim80 wherein said
noveabl e assenbly conprises a plurality of stacked ball-and-socket

assenbl i es. 8§3 Théagdsrgﬁbfe?rcdmmnrea' én%ﬂ ag/' geVid¥ SfeeifHe 9@ Whérlein 8gjgvher ei n

a bal |l - and-socket sai d ity of assenblies, conprises:. a
substanti al | yrrmwbeble:alsseaibly is shakshkemmdl ahapges gositionsi i i srpotnnul ar
pl unger having walls defining a bore therethrough, and having a first
concave insert'@ft-ed therein; and WD 03/041386 PCT/US02/33581 -111 a
second annul ar pIunger, sai d second annul ar plunger having walls defining
a bore therethrou and having a second concave insert fitted therein,
sai d second c%cé%l@ cavsputer conprler dispkay deviee of Ciaiic9e whereigesaid flat

panel display comprises a liquid crystal display screen.

95. The computer controlled display device of Claim 92 wherein said

input is a wireless port.

96. The computer controlled display device of Claim 92 wherein said flat
panel display is moveable by a user when said moveable assembly is in

a stable position.

97. The computer controlled display device of Claim 92 wherein said

moveable assembly is a moveable tubular structure.

98. The computer controlled display device of Claim 92 wherein one of
said data cable, said tension device, and said anti-torsion device is

located within said moveable assembly.

99. The computer controlled display device of Claim 92 wherein said
moveable assembly comprises a region of substantial friction and a

region of lesser friction.

100. The computer controlled display device of Claim 99 wherein said

region of substantial friction comprises at least one ball-and-socket



86. The bal |l - and-socket assenbly as in Caim80 wherein said assenbly is
conprised of a material selected fromthe group consisting of a netal, a
nmet al al Iw9Q,03@4138¢6 anmi c, a plastic, and comnbi nati ons t her e®@CT/832/3358E

bal | - and- socket assenbly as in Caim85 wherein said ball has a flattened
first end and a flattened second end, a bore extending through the center
of the ball fromsaid first end to said second end, and an interior cable
gui de located within said bore. 88. The ball-and-socket assenbly as in
Claim 85 wherein said ball has a convex cosnetic surface and a convex
contact surface, said convex cosnetic-¥l#face supported by one of said
first or second plunger, said convex contact surface being positioned with
an edge substantially ag' cent to a flattened end of said ball. . The
bal | - and- soc kK&3SeaR¥LioCE (%Enpﬁr @ SYRRYY StHGETs fouRled onsaifi BPvealls e gui de
defines a cenjdqaimigre and a plurality of off-centered openings, said
central bore to houSe a tension device, said plurality of off- centered
openings to house a data cable and said anti-torsion device. 90. The

e & Tooped. oltl-e wenrrgtian Suiieted RN BE R bR el 88 °°
interior cabl@gi Beles¥Er RRAIBAIIHRGH 4130268888 ball-shtizsStket ESembly

bal | - and- socket” assenbly as in C aim90 wherein said | ooped cable has a

| engt h appr oxXlpagied Rearcwd talgeand Higplay.fi xed path | ength of said noveable
assenbly, said fixed path length nmeasured froman exterior portion of said
flat panel display to an exterior portion of a support structure coupled
to said noveatdZz FigeobhputdrLontroliedndissiay auviceobf Staiti 9R1\valyerdy saiel,

conprising: a flat panel display having an inpput for receiving display
data; a novedbr¥eab ﬁﬁﬁ?m@buﬁpawrﬁeﬁhas%lutﬁ'@ys%%tﬁ,ck%iichia" SOpKSt
assemblies.

103. The computer controlled display device of Claim 102 wherein a ball-
and-socket assembly of said plurality of assemblies comprises:

a substantially spherical ball;

a first annular plunger, said first annular plunger having walls
defining a bore therethrough, and having a first concave insert fitted
therein; and

a second annular plunger, said second annular plunger having
walls defining a bore therethrough, and having a second concave insert
fitted therein, said second concave insert coupled to said first concave
insert.

104. The ball-and-socket assembly as in Claim 103 wherein said ball-
and-socket assembly is comprised of a material selected from the group
consisting of a metal, a metal alloy, a ceramic, a plastic, and

combinations thereof.

105. The ball-and-socket assembly as in Claim 103 wherein said ball is

comprised of aluminum.



assenbly providing at |east three degrees of freedom of novenent for said
fl at panel display device and having a cross-sectional area which is
subst ant iwbDIog/okB86 t han a cross-sectional area of a displ ¢T4iS0us358r e of
said flat panel display; a cable to provide display data, said cable

| ocated within said noveable assenbly, a first end of said cable
operatively coupled with said input of said flat panel display, a second
end of said cable operatively coupled with a conputer systen a tension
device | ocated within said noveabl e assenbly and operatively coupled with
an end of said noveable assenbly, said-1Hmsion device suspending novenent
of said noveabl e assenbly when a force is applied to said tension device
and permtting said novenent when said force is | essened; an anti-torsion
device |l ocated within said noveabl e assenbly to prevent said cable from

bei ng render eqog NapRrsal- Qnd%@@k@t“a%ﬁgcﬁs mS@@rmlws:%m@H s¥id BaFFi’éd flat
panel display, said actuator noveable between a first position and a

second posi timmpds&djofataﬂnlass)ste@berau vely coupled with said tension
device to apply a force to said tension device when said actuator occupies
said first position, and to |essen said force when said actuator occupies

sai d second pog7.t TR balMaritBs6kEs 3esEiably RO CRAA1 03 WhSredd saiifisalicaigut er

controll ed display device of Claim92 wherein said noveable assenbly is
snakel i ke anda élﬁﬁa@@@ fipdand ¥ikaiflattanedseepnd padne boreaxtendinactbrgigher

control | ed di tﬁ’% BN R OO %algfr%rﬁ”s%%d fi eég@%ﬁélg ddBhd BAfehnd!ap! ay

conprises a | crystal” display screen nmput'er Controll ed
di spl ay devi cipteriorGableryidevduttion focatediwithimsdid bsra Wi reI ess port.

108. The ball-and-socket assembly as in Claim 103 wherein said ball has
a convex cosmetic surface and a convex contact surface, said convex
cosmetic surface supported by one of said first or second annular
plunger, said convex contact surface being positioned with an edge
substantially adjacent to a flattened end of éaid ball.

109. The ball-and-socket assembly as in Claim 107 wherein said interior
cable guide defines a central bore and a plurality of off-centered
openings, said central bore to house a tension device, said plurality of off-

centered openings to house a data cable and an anti-torsion device.

110. The ball-and-socket assembly as in Claim 92, further comprising:
a resilient mechanism operatively coupled with said first and

second plungers to space said plungers apart until compressed.

111. The ball-and-socket assembly as in Claim 110 wherein said ball has
a convex cosmetic surface and a convex contact surface, said convex
cosmetic surface supported by one of said first or second annular plunger
when said resilient mechanism is in an expanded state such that said

convex contact surface breaks contact with one of said first or second



96. The conputer controlled display device of Caim92 wherein said flat
panel display is noveable by a user when said noveable assenbly is in a

st abl e powptBoOM3s®7. The conputer controlled display devi ®eTafSoZB&#8mM 92
wherein said noveable assenbly is a noveable tubular structure. 98. The
conputer controlled display device of Caim92 wherein one of said data
cable, said tension device, and said anti-torsion device is |located within
sai d noveabl e assenbly. 99. The conputer controlled display device of daim
92 wherein said noveable assenbly conprises a region of substantial
friction and a region of |esser frictibt- 100. The conputer controlled

di splay device of Caim99 wherein said region of substantial friction
conpri ses at | east one ball-and-socket Vg 03/041386 PCT/ US02/33581 -114
assenbly | ocatUFaAYEINSErs CONYEX Fanee SYfRebeny Perlionsd 4 &n

assenbly. 101agddiguSQERIAIRT adiatertabeLhttingll éhd geydig®af! C ai m 99 wherein

said region of " lesser fricti'on conprises at |east one ball-and-socket
assenbly |ocated near said flat panel display. 102. The conputer

controll ed di devj, ce of im 92 erei p, sai veabl e. assenmhl y
conpr | ses . pl 2174 pabErdrsadkefeRkemoli Celan | BBREAR eI 33
conput er contgshthet dlirfadecdititee safd @oticaveOhadierwhenasii kesifigft socket
assenbly of said plurality of assenblies conprises: a substantially

spheri cal bal mechamisasis contpressed unger, said first annul ar plunger having
wal Il's defining a bore therethrough, and having a first concave insert
fitted therein; and

113. The ball-and-socket assembly as in Claim 111 wherein said convex

contact surface has a thickness measured from an outer surface of said
convex contact surface to an outer surface of said convex cosmetic
surface, said thickness to limit an angle at which said ball can be rotated
from a longitudinal axis centrally extending through said bore by

contacting an interior annular lip on said annular plunger.

114. The ball-and-socket assembly as in Claim 111 wherein said convex

contact surface is comprised of the same material as said ball.

115. The ball-and-socket assembly as in Claim 111 wherein said convex
contact surface is comprised of a material different than a material

comprising said ball.

116. The ball-and-socket assembly as in Claim 111 wherein said convex

contact surface comprises a ceramic filled plastic.

117. The ball-and-socket assembly as in Claim 111 wherein said convex

contact surface is manufactured to have an increased friction.

118. The ball-and-socket assembly as in Claim 117 wherein said convex

contact surface has a coating comprising a granular material.



a second annul ar plunger, said second annul ar plunger having walls
defining a bore therethrough, and having a second concave insert fitted

t herei n, weaiod/osweond concave insert coupled to said first PCOSAY83s8i nsert.
104. The bal | -and-socket assenbly as in Caim 103 wherein said ball-
and-socket assenbly is conprised of a material selected fromthe group
consisting of a netal, a netal alloy, a ceramc, a plastic, and

conbi nati ons thereof. 105. The ball-and-socket assenbly as in C aim 103
wherein said ball is conprised of alum num WO 03/041386 PCT/ US02/ 33581
-115 106. The ball - and- socket assenbl y-H&-in O aim 103 wherein said ball is
conprised of stainless steel. 107. The ball-and-socket assenbly as in C aim
103 wherein said ball has a flattened first end and a flattened second
end, a bore extending through the center of the ball fromsaid first end
to said SeCO”PH@.”dThérl?’?lﬁﬂndLéB&"e'toéss%%nlg 88'1iechant 1aB Lwpersigdsuidt hi n
said bore. 108. The ball-and-socket assenbly as in Caim 103 wherein said
bal | has a cgranglarcoaterial is seledted dram dhe geauy eangistingof sioa.ftaogstesai d
convex cosnetig.surfgce supported by one of said first or second annul ar

pl unger, saidEH§W§e9n85ﬁNH n%ﬂ%ﬁgce bei ng positioned with an edge
substantially adjacent to a flattened end of said ball. 109. The

bal | - and- socket assenbly as in Claim 107 wherein said interior cable guide

defines a cent2&l Thebelland-sogket agsemblyss ipr¢laia dtlOrwlaerespeaif ngsiliertai d
central bore a .t I .device, said plurality of off- centered
openings to H%'ggﬁg@g%'dga? @§g+§8gﬁ§ an anti-torsion device. 110. The
bal | - and- socket assenbly as in Claim92, further conprising: a resilient
mechani sm operatively coupled with sajd first and . ) .
121. The ball-and-socket assembly as in Claim 103 wherein said ball is a
termination ball, said termination ball having a flattened base portion on
one end, a convex contact surface on an opposite end, a bore extending
through said termination ball from said one end to said opposite end, and
a cable guide positioned within said bore, said base portion having a

fastening mechanism therein to fasten said termination ball to a structure.

122. The ball-and-socket assembly as in Claim 121 wherein said

structure is said flat panel display.

123. The ball-and-socket assembly as in Claim 103 wherein a ball stop
located on one of said first or second annular plunger limits ball tilt to

approximately 15 degrees off of center.

124. The computer controlled display device of Claim 103 wherein said
tension device is a cable having a proximal end coupled with said

actuator and a distal end coupled with a termination ball.

125. The computer controlled display device of Claim 103 wherein said

force is approximately 200.0 to approximately 400.0 pounds.



second plungers to space said plungers apart until conpressed. 111. The

bal | - and- socket assenbly as in Claim 110 wherein said ball has a convex
cosneti c wWorBa¢eBsand a convex contact surface, said convePCTASSHBISBL
surface supported by one of said first or second annul ar plunger when said
resilient mechanismis in an expanded state such that said convex contact
surface breaks contact with one of said first or second WD 03/ 041386

PCT/ US02/ 33581 -116 concave insert, said convex contact surface being
positioned with an edge substantially adjacent to a flattened end of said
ball. 112. The ball-and-socket assenbl ylH#s in Caim 111 wherein sai d convex
contact surface contacts said concave insert when said resilient nechanism

i s conpressed 13.., The bal | - and- t ,.as ly. a Claim1ll wherein

sai d convex tthesﬁ?mé’é‘éerhSQnioﬁ?\ c@ﬁ@@%é@& Qtirbl gér ﬁ'ﬂflﬂ?ﬁ surface
of said con %?'@ﬂh ct surface to an outer surface of sai d convex cosnetic
surface, said ss to limit an angle at which said ball can be rotated

froma | ongitudi nah an&abdmh%@bDypledtVﬁﬂUSﬁd moveahj@ asaembbbtpesttpport
contacting an_inter.ior _annul ar on S%ﬁd annul 114. The

bal | - and- sock@?S '%H@%fﬁ Qsmp}qeeaglg.q??gr{\ YRy &p |p3n88ﬁ'98@y cont act

surface is conprised of the sane material as said ball. 115. The
bal | - and- socket assenbly as in Claim 111 wherein said convex contact
surface is col@fi Jbe eamputenicontralleddispiaedevicani Gaimatiani whereibapid si ng

Convex cont APVERPISC PR LRSS o BRRNRL’ cfpblnEhe (herhbrififE Tal = C

bal | - and- sockeicregeetbor, @Smemo@aa bud ldn woegisput/aapet) contrelier, andaact
surface is manufactured to have an increased friction. 118.

ity
bal | - and- sockld® Rest avRrRInSaidMicreRrRFeasonih cpEPIedsie; $Rie dmrutef said flat
panel display.

128. The computer controlled display device of Claim 127 wherein said
moveable base acts as a counterweight relative to said moveable

assembly and to said flat panel display.

129. The computer controlled display device of Claim 103 wherein said
actuator is attached to flat panel display.
130. The computer controlled display device of Claim 129, wherein said

actuator is electronically actuated.

131. The computer controlled display device of Claim 129, wherein said

actuator is electromagnetically actuated.

132. The computer controlled display device of Claim 103 wherein said

tension device is a cable having a fixed path length.

133. The computer controlled display device of Claim 103 wherein said
actuator assembly comprises:

a tongue;



contact surface has a coating conprising a granular material. WO 03/041386
PCT/ US02/ 33581 -117 119. The bal | -and-socket assenbly as in Caim118
wher ei n saDd3/og3adiul ar material is selected fromthe groupCrarss?/sasBng of
silica, tungsten carbide, and al um num oxi de. 120. The ball -and-socket
assenbly as in Caim2110 wherein said resilient mechanismis a wave
spring. 121. The ball-and-socket assenbly as in Caim 103 wherein said bal
is a termnation ball, said termnation ball having a flattened base
portion on one end, a convex contact surface on an opposite end, a bore
extending through said term nation bat119-rom said one end to said opposite
end, and a cable guide positioned within said bore, said base portion

having a fastening nechanismtherein to fasten said, termnatjo |l to a
Crructure. 125 RGBS pouNEY W Sed o8a e sAE SHARK BRTing 4 Selafleb 1 oo ¢
structure is ggidlef! at panel display. 123. The ball-and-socket assenbly as

in Claim103 wherein a ball- stop | ocated on one of said first or second
annul ar pl unger | iarstrat balipled with said ceqnl; exidmat el y 15 degrees of f of

center. 124. The conputer conirolled,display. deyice_of Claim 103.wherein
said tension devi%e@ﬁ’@n% %’?ﬂrﬁecc?i‘gﬁ?ﬂgwiﬁp%&ﬂdﬁgﬁ&eﬁﬂdCWL'J'%I 3dr‘3\§'pﬁn aid
actuat or and meghshidaim.end coupled with a term nation ball. 125. The

conput er controlled display device of Claim103 wherein said force is
approximately 200.0 to approxi mately 400.0 pounds. WO 03/ 041386

02, further  BhprtesgipuehSoRaaRed Blecl L bERo ol B Mt aRle & 4
assenbly to spaspient mechanism is selected from the group consisting of a piston and

a spring.

135. The computer controlled display device of Claim 133 further
comprising;
an actuator housing to house and to support said tongue, crank,

strut, and spring shaft.

136. The computer controlled display device of Claim 133 wherein said
resilient mechanism provides a restoring force of approximately 200

- pounds.

137. The computer controlled display device of Claim 133 wherein at
least one component of said actuator assembly comprises a material
selected from the group consisting of aluminum, stainless steel, plastic,

and ceramic filled plastic.

138. The ball-and-socket assefnbly as in Claim 109 wherein said data

cable runs through a said off-center portion of said interior cable guide.

139. The ball-and-socket assembly as in Claim 138 wherein said cable
to display data has a length approximately 20% longer than a fixed path



posi tioning of said noveable assenbly and said flat panel display. 127. The
conputer controlled display device of Caim126 wherein said noveable base
houses cowpuB®#138@nponents conprising a m croprocessor, XRCKAISDL/§358R bus,
an I/ O (input/output) controller, and an 1/0 port, wherein said

m croprocessor is coupled to said input of said flat panel display. 128.
The conputer controlled display device of Caim127 wherein said noveable
base acts as a counterweight relative to said noveable assenbly and to
said flat panel display. 129. The conputer controlled display device of

Cl ai m 103 wherein said actuator is attBhed to flat panel display. 130.
The conputer controll ed display device of daim129, wherein said actuator

is electronically actuated. 1. The conputer controll ed display.device of
O'aim 126, wHEPEIHOLEE maveable gesPool, aatd bre Ren Baofty el EOM 3. The
conputer contgpldxestigh sattian @\es/éie%ifpéﬁéldaﬂgyj tOHR BkfbrRR ghrtid@Fion
device is a cable having a fixed path length. 133. The conputer controlled
di spl ay devi csupporGtauctureocoupied ¢ Raidandvealde assemblssenbl y conpri ses: a

tongue; WD 03/041386 PCT/ US02/33581 -119 a crank coupled with said tongue,
said crank having a detachable handle; a strut coupled with said crank;

and a spring $4@fThé BaIlAH-vbeketsadsénably Ws ANcIaiht h0e wiksidin @ald afBchani sm
134. The conputer controlled display device of Claim2133 wherein said
f%

resilient nectessiosdevicesisatnoped fHnige dipuebrssaidi offcemntern pertiaron and
of said interior cable guide.

141. The ball-and-socket assembly as in Claim 140 wherein said looped
cable has a Ihength approximately 20%-30% longer than a fixed path
length of said moveable assembly, said fixed path length measured from
an exterior portion of a display termination socket located on a first end of
said moveable assembly to an exterior portion of a base termination ball
located on a second end of said moveable assembly.

142. A computer controlied display system, comprising:

a flat panel display having a display surface and an input for
receiving display data to be displayed on said display surface;

a moveable assembly coupled mechanically to said flat panel
display, said moveable assembly having a cross-sectional area which is
substantially less than an area of said display surface, said moveable
assembly being moveable to allow said flat panel display to be selectively
positioned in space relative to a user of said computer controlled display
system; and

a base coupled mechanically to said moveable assembly and to
said flat panel display through said moveable assembly, said base
housing computer components comprising a microprocessor, a memory,
a bus, an /O (input/output) controller, and an 1/O port, wherein said

microprocessor is coupled to said input of said flat panel display.



a spring. 135. The conputer controlled display device of Caim133 further
conpri sing; an actuator housing to house and to support said tongue, crank,
strut, amaogpnirgs shaft. 136. The conputer controlled di spiCayusdesisee of
Claim 133 wherein said resilient nmechani smprovides a restoring force of
approximately 200 pounds. 137. The conputer controlled display device of
Cl aim 133 wherein at | east one conponent of said actuator assenbly
conprises a material selected fromthe group consisting of alum num
stainless steel, plastic, and ceramc filled plastic. 138. The

bal | - and- socket assenbly as in C aim10BMherein said data cable runs
through a said off-center portion of said interior cable guide. 139. The
bal | - and- socket assenbly as in Claim 138 wherein said cable to display
data has a |l ength approximately 20% | onger than a fixed path WD 03/ 041386

PCT/ US02/ 3358143 - IRQ\ et ds H chahfl 1HDURABIN %%ﬁ«gfﬁélsé hé@éé!sl ngf@gxltéa%;t h

| ength nmeasured from” an exterior portion of sard flat pane to an

exterior porté¢ampoteris fadhpocomprising anepticaptdde Bodsaingtworkdatgréacessenbl y.
140. The ball-a d-hsocket . ssenbsl?y .as Ii n_Cl.ai mﬂlog wher ei n saﬁd f%{el -

torsion devi c&'% ¥ G ¥BHEUORBT cfighal #l5adn ASTERT Y &FGSEIECI "bor tion
of said '_nterpé}beﬁéi'@h%rﬁyltbféelonéﬁédinih@inﬁis‘iorﬁ@ﬂh&%&@éabﬁé%@@&hba/@s in daim
140 wherein said | ooped™ cable has a | ength approxi mtely 20% 30% | onger

than a ;i?ed path Ilength of said nn¥eable assenbly, said fixed patr Ienggh
o a tirst entdi AR RREThI Lt Jabriergh et ih BV PRt B BRI IS 2 bace
term nation bableable such that said flat panel display has at least three degrees of

freedom of movement.

145. A system as in claim 143 wherein said system is moveable as a unit

by one person unaided by any assistance.

146. A system as in claim 145 wherein a weight of said system is less
than about 40 Ibs and a footprint size of said base is less than about four

(4) square feet.

147. A system as in claim 143, further comprising:

an actuator attached to said flat panel display and coupled to a
force generator which maintains said moveable assembly in a rigid mode
when said actuator is in a first state and which allows said moveable

assembly to be moveable when said actuator is in a second state.

148. A system as in claim 147 wherein said force generator is a
mechanism which may be electronically or electromagnetically activated

to change said first and second states of said moveable assembly



| ocated on a second end of said noveable assenbly. 142. A conputer
controll ed display system conprising: a flat panel display having a

di spl ay swoftaoeir3amnd an i nput for receiving display data PeThSonsspl ayed on
said display surface; a noveabl e assenbly coupl ed nechanically to said flat
panel display, said noveabl e assenbly having a cross-sectional area which
is substantially less than an area of said display surface, said noveable
assenbly being noveable to allow said flat panel display to be selectively
positioned in space relative to a user of said conputer controlled display
system and a base coupl ed nechani cal | 1220 sai d noveabl e assenbly and to
said flat panel display through said noveabl e assenbly, said base housing

conput er components c rising, a njcroprocessar, o a bus, an 1/0
(i nput / out put * oé‘ﬁ)(ﬂ?‘lg&‘r?s é{hglaémrq‘ﬁo &in %@@&?Wﬁqgﬁith}/durﬂ"b?osﬁ?@‘éessor is
coupled to sajd4,d P taIRANE Al i i

oot Ueo2) Sacactuad 1*01%%}&%'02[953@@”@% FsifuRgictls PosMSnRG iuitnle | e
conput er corqugness of freeddrar(ot saidrfiat pagelalisplpy).cal drive and a network

interface and wherein said cross-sectional area is defined by a
cross-section taken perpendicularly to a |ongitudinal dinension of the

noveabl e assefdp YA sydtttn ad i KRIAM4BS furthet cdnPr -wherei n said noveabl e
assenbly is m)veabP,e such that said flat panel display has at |east three

degrees of freed@rdeta seblenesitpled 46 said sypittarh said fiat PeachdisplRwWAkAei n sai d

2 syetem as OCPS A SHd et eBRISBGARBHPRE LE GR0VDY bRy Hosepys, 14°
about 40 | bs \giftin &di@ kel BhicsHat edbledigingaispdsed @ithint S@id rabesdbleour  (4)

square feet.
assembly.

151. A system as in claim 150 wherein said data cable is concealed

within said moveable assembly.

152. A system as in claim 143, further comprising:
an anti-torsion cable coupled to said moveable assembly, said
anti-torsion cable restraining said flat panel display from being rotated

beyond a pre-determined amount.

153. A system as in claim 143 wherein said longitudinal dimension of the
moveable assembly extends from said flat panel display to said base and
wherein a weight of said system is less than about 25 Ibs and a footprint
size of said base is less than an area of about 500 square centimeters.

154. A system as in claim 153 wherein said base is not fixedly secured

to a supporting surface under said base.

155. A system as in claim 147 wherein said moveable assembly stores
potential energy in a tensioned tension cable and in a plurality of

compressed resilient members when said actuator is in a first state.



147. A systemas in claim 143, further conprising: an actuator attached to
said flat panel display and coupled to a force generator which naintains
sai d noveablog/oassenbly in a rigid node when said actuat oPCIra&SOn3asf i r st
state and which all ows said noveable assenbly to be noveabl e when said
actuator is in a second state. 148. A systemas in claim 147 wherein said
force generator is a mechanismwhich nmay be electronically or

el ectromagnetically activated to change said first and second states of
sai d noveabl e assenbly WO 03/041386 PCT/ US02/ 33581 -122 149. A system as
in claim 147 wherein said actuator, thrt2dgh a single actuation of said
actuator, allows sinultaneous positioning in nultiple degrees of freedom
(of said flat panel display). 150. A systemas in claim143, further
conprising: a data cable coupled to said input of said flat panel display
at a first equpgofp %gsfénﬁi%tsanpaﬂatrﬁ mdmwhegbla%@tuét&mtabesc@abhﬂbl er
housed within said base, said data cabl e being di sposed hin said

nmoveabl e assemgrgy.in mommeﬁﬁ@deenrm/matocﬂ agsenidy witen éaud @auatom W cabl e
is conceal ed mnthu? %lld noveabl e assenbly. 152. A systemas in claim 143,
further conpr?gFﬂﬂ] g '&nt i -t orsi on cabl e coupled to said noveabl e
assenbly, said anti-torsion cable restraining said flat panel display from
bei ng rotated beyond a pre-determ ned anpunt. 153. A systemas in claim
143 wherei n sH¥8 Asystemicasi claimdd<iwhersin mevingrseidatteates iompyiirskt ends

fromsaid fl el I aid
systemis | ezéstaFeﬁg)n a%%%@%ta?%gé%%t@ﬁ? %?leﬂmggdgegflﬂ?a?% aseé]{S is less
than an area @ébl@landtm%Oplusalufmecomlpteme\rres;henﬂEr#bmb’ersya*ccemeahamnabI aim

153 wherein said base is not fixedly secured
energy provided by a user into elastlc potential energy stored in a

compressed spring/piston assembly.

158. A system as in claim 157 wherein moving said actuator from a
second state to a first state transfers a portion of the elastic potential
energy stored in a compressed spring/piston assembly into elastic
potential energy stored in a tensioned tension cable and in a plurality of
resilient members, and converts the remaining stored elastic potential
energy to work done on the use and to kinetic energy of the actuator.

159. A method, comprising:

storing a first potential energy in a tension cable extending through
a longitudinal interior portion of a moveable assembly having a first end
attached mechanically to a flat panel display and a second end attached
to a moveable base, said moveable assembly having a plurality of
moveable portions;

storing a second potential energy in a plurality of resilient
members corresponding to said plurality of moveable portions, wherein
said resilient members are compressible and coupled with said plurality

of moveable portions;



to a supporting surface under said base. 155. A systemas in claim 147
wherein said noveabl e assenbly stores potential energy in a tensioned
tensi on cablog/oansse i n a plurality of conpressed resilient pegniser/s3sshen said
actuator is in a first state. WO 03/041386 PCT/US02/33581 -123 156. A
systemas in claim147 wherein said actuator stores potential energy in a
conpressed spring/piston assenbly when said actuator is in a second state.
157. A systemas in claim 147 wherein noving said actuator froma first
state to a second state converts potential energy stored in a tensioned
cable and in a plurality of conpressed-t2&ilient nenbers and nechanica
energy provided by a user into elastic potential energy stored in a

conpressed spring/piston assenmhly. 158, A .systemas in claim1l157 wherein
movi ng sai d act uat‘g(?mk’m?ﬂ S P@ge%rﬂi S?ﬂ%f'éstt%%%ﬁfﬁlreﬁerg}' eﬂ@ ?Pgﬁ%? a
portion of the,glsasbhg sRAEEYokéHtial BRBFGIS RAtATRrapplicd MeBRAGESSRork;
spring/piston assenbly into elastic potential energy stored in a tensioned
t ensi on cabl e and ¢onwerfingaportipnadf saié steredrenergpandsyworhitp soralastic t he

remai ni ng stor etd tellasti C ,potognti al energy to work done on the use and to
ki netic energ'i’/‘)Sf1 RIFEBY 1% r . 159. A net hod, conprising: storing a first

potential energy idtofingesst lastid poténtiztsHargy tinrPdgite gehoragor wiichel
interior portion of a noveable assenbly having a first end attached
nechani cal | y mainiainsasaidamavedibipasperinly dn sec@id raade avber Haid foecen

por t1 one: ot 97 et RIS RdhrEe SRR A Bl R Sl irbiaatys BspBREETR o
menbers corr eisg aitieadld wheaisdiplorca@ behratdr istv aagcengatateons, wherein said
resilient nmenbers are conpressible and coupled with said plurality

160. The method of Claim 159 wherein combining a portion of said first

potential energy and a portion of said second potential energy, further

comprises:

moving an actuator attached to said flat panel display from a first

actuator state which maintains said moveable assembly in rigid mode to

a second actuator state which allows said moveable assembly to be

moveable.

161. The method of Claim 159 wherein said force generator is a spring

assembly.

162. The method of Claim 159 wherein said force generator is a piston
assembly.

163. A method, comprising:

transferring a portion of an elastic potential energy stored in a
force generator which maintains said moveable assembly in a rigid mode
when said force generator is in a first state and which allows said
moveable assembly to be moveable when said force generator is in a

second state into a first potential energy and a second potential energy;



of noveabl e portions; WD 03/041386 PCT/ US02/ 33581 -124 conbining a portion
of said first potential energy and a portion of said second stored

pot ent i alwenamngizes with an applied nmechani cal work; convecTiusg2/asgorti on
of said stored energy and work to an elastic potential energy; and storing
said elastic potential energy in a force generator which nmaintains said
noveabl e assenbly in a rigid node when said force generator is in a first
state and which all ows said noveabl e assenbly to be noveabl e when said
force generator is in a second state. 160. The nethod of C aim 159 wherein
conbining a portion of said first potetb-al energy and a portion of said
second potential energy, further conprises: noving an actuator attached to
said flat panel display fng ,a, first, actuator state Wh naintajns sai d

moveabl e assenbly $RMNB$dnfgk Rogential LNeJFY 9.2 fEDBIP 3{3%@3 RHFPRHNG | ows
id bl | : ) |
sal d novea W Iﬁnpﬁufﬂﬁal RSO Grtioh &F-a Meﬁtéiggs@rﬁb@ [vihg 29

wherein said enefator 1s a spring assenbly. . Thé net hod of
d ai m 159 whefirst endatthchedcaegranicaltyoto @ §lak pphst displaysanshblsgcond BndA

met hod, conprigsing:.,transferring a portion of an_elasti.c potential. enerqgy

stored in a ?@?‘g%dg RV %E@ﬂe’ﬁ' {%‘?Vﬁ@béeaﬁﬁs?m@é(a{bﬁ‘}inigfilﬁ%“ in a

rigid node wheRovahbleffiriéhgemarator is in a first state and which allows

said noveabl e assenbly to be noveabl e when said force ?enerator is in a
2

second state into storingsta pecendi potestial ggnengy in e ddualifptinfeslierher gy;

WO 03/041386 r%%%b%%gzc{o%i?’e%%%nding to said plurality of moveable portions, wherein

said resilient members are compressible and coupled with said plurality

of moveable portions.

164. The method of Claim 163 wherein transferring a portion of the
elastic potential energy stored in a force generator, further comprises:
moving an actuator attached to said flat panel display from a
second actuator state which allows said moveable assembly to be
moveable to a first actuator state which maintains said moveable

assembly in a rigid mode.

165. The method of Claim 164 wherein said force generator is a spring

assembly.

166. The method of Claim 164 wherein said force generator is a piston

assembly.

167. A computer controlled display system, comprising:

a flat panel display having a display surface and an input for
receiving display data to be displayed on said display surface;

a moveable assembly coupled mechanically to said flat panel
display, said moveable assembly having a cross-sectional area which is

substantially less than an area of said display surface, said moveable



-125 storing said first potential energy in a tension cable extending
through a longitudinal interior portion of a noveable assenbly having a
first endwetosactsed nechanically to a flat panel display amdTasessssd end
attached to a noveabl e base, said noveabl e assenbly having a plurality of
noveabl e portions; and storing a second potential energy in a plurality of
resilient nmenbers corresponding to said plurality of noveabl e portions,
wherein said resilient nenbers are conpressible and coupled with said
plurality of noveable portions. 164. The nethod of C aim 163 wherein
transferring a portion of the elastic-1#ential energy stored in a force
generator, further conprises: noving an actuator attached to said flat

Dbl y Fo- tRSSRIYL peiTo FovaShiErb Hodt S 9P bate RlselAR S R elhtRE0 o o
nmoveabl e assggdfiohddirspddd fblaméeto 4 @8er dhsai taf c%ﬁbllédlﬁig)wr ein

said force generator is a spring assenbly. 166. The nethod of aim 164
wherei n sai d $yst®e; generator is a piston assenbly. 167. A conputer

i opl ay suriace arioaRe S BecHANkAG, o 2o PGPl B 406 oy e on
sai d di splay saldffgtepanemaispidy th@bw eroNB atle NEsdEmblgalshid thaseai d f1 at

panel display, said noveable ass having a cross-sectional area which
i s subst ant i RBOYSiNg e9mPUERICARPAReRS FONRIISING ASPICEIPIOGESSRe @ TBEMP Yioveabl e

V0 031 041380 PRIl R Buyoh R SORTBI, Wi arE BB wirbrah S4fceal d

flat panel dis y be ‘s
microprocessor is coupled to said input of said flat panel display;

a holder device coupled with said moveable assembly, said holder
device having an energy stored therein; and

an actuator coupled to said holder device, said actuator to change
a state of said moveable assembly to permit movement of said moveable
assembly, wherein said actuator is assisted in said change of state by

said energy stored in said holder device.

168. The system of claim 167 wherein said energy reduces an amount of
user force needed to change said state of said moveable assembly.

169. The system of claim 167 wherein said actuator is attached to said
flat panel display and wherein said actuator, through a single actuation of
said actuator, allows simultaneous positioning in multiple degrees of

freedom (of said flat panel display).

170. A system as in claim 167 wherein said base houses computer
components further comprising an optical drive and a network interface,
and wherein said cross-sectional area is defined by a cross-section taken

perpendicularly to a longitudinal dimension of the moveable assembly.



positioned in space relative to a user of said conputer controlled display
system a base coupled nechanically to said noveabl e assenbly and to said
flat paneWodBspi3sy through said noveabl e assenbly, sai d base&/ushuszsBng
conput er components conprising a mcroprocessor, a nmenory, a bus, an 1/0O
(i nput/output) controller, and an I/O port, wherein said m croprocessor is
coupled to said input of said flat panel display; a holder device coupled
wi th said noveabl e assenbly, said holder device having an energy stored
therein; and an actuator coupled to said holder device, said actuator to
change a state of said noveabl e assendid/-to pernit novenment of said
noveabl e assenbly, wherein said actuator is assisted in said change of

state by said ener stored in sai ol der .device. .168. The system of

cl i m 167 anebids ik StteRL AR Fglala o eungis Rl astiin i€ BlivePB 8 Ruliled o
change sai d $iabk Bbrsofl thdi@EBY AyassRde, 169. The system of claim 167
wherein said actuator is attached %/o said flat panel display and wherein

said actuator, through a single actuation of said actuator, allows

si mul t aneous itioning in. multip rees e Lol | gL f I at
panel di spl ayg%?l})‘o?ysﬁe %Eﬂ?@é’ni@cﬁ&%wﬁ@?wte&%%g iS&g{%ﬁ,\éﬂe ses
conputer CorRRaReBbat 401Bh8Ad eOIBEDrirt RizeAd! Il ibadk i€l fésecthanbdul éduwor K
interface, and wherein said cross-sectional area is defined by a

cross- sect i o4 aueare feetpendi cul arly to a | ongitudinal dimension of the
noveabl e assenbly. WO 03/041386 PCT/US02/33581 -127 171. A systemas in
claim 167 wherein said systemis noveable as a unit by one person unai ded
by any assi stn8ceA s§gidm As dy skafrm 187, furttedrajompirisingvher ei n a wei ght of said

systemis |less than about 40 |hs and footprint sjze of said base is |ess
t%an about four @ data cable coupled to sa?d inputpof said f‘at panel d?sp?ay ata

first end of said data cable and coupled to a display controller housed

within said base, said data cable being disposed within said moveable

assembly.

174. A system as in claim 173 wherein said data cable is concealed

within said moveable assembly.

175. A system as in claim 167, further comprising:
an anti-torsion cable coupled to said moveable assembly, said
anti-torsion cable restraining said flat panel display from being rotated

beyond a pre-determined amount.

176. A system as in claim 167 wherein said longitudinal dimension of the
moveable assembly extends from said flat panel display to said base and
wherein a weight of said system is less than about 25 Ibs and a footprint

size of said base is less than an area of about 500 square centimeters.

177. A system as in claim 176 wherein said base is not fixedly secured

to a supporting surface under said base.



(4) square feet. 173. A systemas in claim167, further conprising: a data
cable coupled to said input of said flat panel display at a first end of
sai d dat awoabloe13s;d coupl ed to a display controll er house@CTHiSOh3Is8sai d
base, said data cable being disposed within said noveable assenbly. 174.
systemas in claim173 wherein said data cable is concealed wthin said
noveabl e assenbly. 175. A systemas in claim 167, further conprising: an
anti-torsion cable coupled to said noveabl e assenbly, said anti-torsion
cable restraining said flat panel display frombeing rotated beyond a
pre-determ ned anount. 176. A system asld& claim 167 wherein said

| ongi tudi nal di nension of the noveable assenbly extends fromsaid flat

anel di spl idb d ' i ght of .said t is |
Phan about 2 TebsRammatsocrmialed Teplsl sypieth ity | aoe than an area
of about 500 squarg flgg%ér@?tcﬁ&ﬁlgy BdvingAa HiSHIBY S\Rrface hdl h Ikputvigr ei n

said base is not fixe secure to a“supporting surface under said base.
WD 03/ 041386 recaivivgodisplayatata td be distdayexl oospia displayrsuriaiceead di spl ay

system conprising: a flat panel display havin hsplay.. a nd

i nput for recei vig%dnﬁY%%?lﬁya%ﬁftraglyo %@88&8@85@@0@“&?& %a@luii%tl égn%urfgge;
a noveabl e a&ﬁ@ﬁlﬁ&%sﬁ,@%b@é‘alﬂ@m@hﬁﬂy'%vﬁ@ s arebd @dtiapanekea dinigl Ry, said
noveabl e assenbl y" having a cross-sectional area which is substantially

| ess than an subssantialyalegs dhaplaty ases hceid sispieyrsuEape esaidsmensahlepei ng
Toveshl e L2, Pl Bvaang oSl S Banrghy Kbk sRESKble T
positioned in space relative to a user of said computer controlled display ‘
system;
a base coupled mechanically to said moveable assembly and to
said flat panel display through said moveable assembly, said base
housing computer components comprising a microprocessor, a memory,
a bus, an /O (input/output) controller, and an I/O port, wherein said
microprocessor is coupled to said input of said flat panel display; and
a counter-balancing spring assembly housed within said moveable
assembly, said spring assembly having a proximal end coupled with a
biscuit of a display mounting assembly and a distal end coupled with a

biscuit of a base rotation assembly.

179. The system of claim 178, further comprising:

a compression link housed within said moveable assembly, said
compression link having a proximal end coupled with the biscuit of the
display mounting assembly and a distal end coupled with the biscuit of

the base rotation assembly.

180. The system of claim 178 wherein the moveable assembly further
comprises:
a first canoe having a proximal end and a distal end coupled with a

corresponding second canoe having a proximal end and distal end.

A



a base coupl ed nechanically to said noveabl e assenbly and to said flat
panel display through said noveabl e assenbly, said base housing conputer
conponentwO®aMPI3B&I Ng a m croprocessor, a menory, a bus, PER/USVIB3581

(i nput/output) controller, and an I/O port, wherein said m croprocessor is
coupled to said input of said flat panel display; and a counter-bal anci ng
spring assenbly housed within said noveable assenbly, said spring assenbly
having a proximal end coupled with a biscuit of a display nounting
assenbly and a distal end coupled with a biscuit of a base rotation
assenbly. 179. The system of claim 178;12%rther conprising: a conpression

Il ink housed within said noveabl e assenbly, said conpression |link having a
proxi mal end coupled with the biscuit of the display nmounting assenbly and
a distal end coupled with the biscuit of the base rotation assenbly. 180.

The system of1&{ aithd E§swdiR! 67 Blaifie1 7@ vRvdtet ¥8s ing hysémBly frtHal i ses: a
first canoe having a proxinmal end and a distal end coupled with a

cor r espondi ngcasgprises: canoe having a proxi mal end and distal end. WO

03/ 041386 PCT/ US02/ 33581 -129 181 Th | aj in the
spring assenbly f ff tRENY C@B‘?‘rﬁ??"ggs&! p?’i’B?Y%ﬁ&%?Lﬁtﬂaﬁﬁgﬁ%ﬁﬁgﬁcﬁa? end, a
distal end, adtmsSslifase, afd eé surapes! Aee spring soete hawldgpeepairtdfe spring

core having a pair of channels runnin ongitudinally along its side
surfaces and ¢harings aunniagnienaitudinaly aleng dsqside stHfares: ard havinth@t o mat e

s o A g R aPARSHAIR SR e el 3 AL gAY a0 sposed
cor r espondi ngsgngxiwrdreintiee spthg core is slidably disposed within an interior of
the spring;
a pair of spring struts having corresponding proximal ends and
distal ends, said proximal ends each containing a bore therethrough, and
bowed outward to form a pair of forked members defining a channel
therebetween, said distal ends each having an outwardly flared portion to
mate with a second end of the spring, wherein the pair of spring struts is
disposed within said corresponding pair of channels; and
a corresponding pair of glide bearings coupled with said pair of

spring struts.

182. A system as in claim 181 wherein said base houses computer
components further comprising an optical drive and a network interface
and wherein said cross-sectional area is defined by a cross-section taken
perpendicularly to a longitudinal dimension of the moveable assembly.

183. A system as in claim 182 wherein said system is moveable as a unit

by one person unaided by any assistance.

184. A system as in claim 178, further comprising:
a data cable coupled to said input of said flat panel display at a

first end of said data cable and coupled to a display controller housed



di stal ends, said proximal ends each containing a bore therethrough, and
bowed outward to forma pair of forked nenbers defining a channe

t her ebet viworn3/ossse di stal ends each having an outwardly flparacbopssssi on to
mate with a second end of the spring, wherein the pair of spring struts is
di sposed within said corresponding pair of channels; and a correspondi ng
pair of glide bearings coupled with said pair of spring struts. 182. A
systemas in claim 181 wherein said base houses conputer conponents
further conprising an optical drive and a network interface and wherein
sai d cross-sectional area is defined byl3-cross-section taken

perpendi cularly to a | ongitudinal dinension of the noveable assenbly. 183.

A systemas in_ claim182 wherein said system.is noyeable as, a uni by one
person unai deWitHp %ﬁi?jb(%%el'sﬁaéfﬁgé‘.ta gggl_e 6'999'139?%%3/?@ IEET W?ahﬂt her
conpri si ng: aa%%h?olg_abl e coupled to said input of said flat panel display
at a first end o aid data cable and coupled to a display controller

housed WO 03/041386 PCT/US02/33581 -130 within said base, said data cable
bei ng di spose i thin_ sai d noveabl assenbl y. A te in claim
178 aner o ol BasBiER el FEREATS BBRGTR BESe LAY ATy Bah R e under
sai d base. 18,3 guﬁp(@{iﬁg]sgsfab@ ugdat Bhi Baseher ei n said base has a toroidial

shape. 187. A systemas in claim 178 wherein said base has a square shape.
188. A systemas in claim 178 wherein said base has a pyram dal shape.

186. A system as in claim 178 wherein said base has a toroidial shape.
187. A system as in claim 178 wherein said base has a square shape.

188. A system as in claim 178 wherein said base has a pyramidal shape.



