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[0001] The field of the invention relates to corrputers and data processing
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Li ghtwei ght and versatile, flat panel display devices (FPDDs) may be

mount ed al nost anywhere. A variety of nechanical support devices have been
designed to hold FPDDs in suitable viewl-ng positions. [0003] Many FPDDs
are supported by ri gl d assenblies or nechanisns which nay be affixed to
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a hinged joint. and-1 ock sw vel joints have a handl e whi ch
may be rotated in one direction to increase the hol ding frlction, or in the

BACKGROUND OF THE INVENTION

[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 thie FPDD while the other manipulates a locking device on a
hinged joint. Twist-and-lock swivel joints have a knob or handle 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,
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opposite direction to decrease holding friction. Increasing. the holding
ZI’I ction |l ocks the support device in a desired position. Simlarly,
ACTI ON* WO 03/041386 -2 PCT/ US02/ 33581 decreasing the holding friction

all ows the veI oint to nove freely through a predet nge of
nmovenent. [ 3#5 st-and-1 ock swivel joints are effect ?@?"g@%g“gmﬁm dto

use, and difficult to break free if overtightened. On the other hand, if
undertightened, tw st-and-1ock swivel joints will allow a supported FPDD
to sag and droop. Mreover, it is not uncommon for a semi-nobveable support
device to have a plurality of tw st-and-l1ock swivel joints, which makes it
virtual ly inpossible for a single user -20 tighten or loosen all the joints
simul taneously. Wth a plurality of swivel joints, adjustnent tines are
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are considerably lengthened because the swivel joints must be adjusted
individually.

[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, grity, 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.



support and correct |ength 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 brokera e conpani es, and simlar businesses. 6 -3
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illustrating additional environnments in which FPDDs may be used. Picture
112 shows that FPDDs nay be used in industrial areas sﬁch as manufacturing
facilities, production lines, and assenbly lines. Picture 113 represents
the use of flat panel display devices in hospitals, health care
facilities, and nedical centers. In ea8h case, the FPDD is attached to a
noveabl e support device that is fixedly attached to a | arge, heavy object,

such as the wall or 0 of. ui | d
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second arc of ertlc enent measuring approxi mately 115.0 degrees ma
be provided by cﬂ'rorq %Hﬁé‘:k swivel joint 107. [0010] Moveabl e sgpport g
device 100 is rmade [0p09f FlGetCdsm diagram of a prior art moveable support

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



menbers 101, 102, and 117, connected to each other by two twist and |ock
swivel joints 107 and 103. A ball swivel joint (e.g. ginbal) 108 attached
;(r)ct gfe (rjrl)spl aytend of arm menber 101 provides a supported FPDD 109 with an
vemen neasuring in one dinension, approximnatel degr

The wei ght ¥ "¥U&¥& upport ed FPDD 109 is count elrogal anced Si"’ﬁﬂf”&ﬁ". %t ng?\al
spring and pull ey nechani sm (not WO 03/041386 -4 PCT/ US02/ 33581 shown).

Cabl es 120 and 121, which provide power and data, respectively, to FPDD
109, are attached to the exterior of noveable support device 100 using a
plurality of retention guides 123. The various conponents of noveable
support device 100 are nenufactured fre4a various materials, including, but
not limted to: netals, plastics, and corrposite materials. [0011] FIG ID
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Typically, components of lamp 118 include 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 1186.

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 holding 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



about a camattached to a twi st-|ever disposed on or near the base 116.
Tw sting the twist-lever in one direction stretches the cable and stiffens
neck portion 115. Twisting the twi st-lever in the opposite direction

rel axes th %‘%ﬁ 8t her eby di ssol ving the hol ding force, nggg@d ng the

neck portlo col | apse. [0013] The ball -and-socket ds may be
formed of either nmetal or plastic, but nmetal is typically used because it
is stronger and nore durable than plastic. A problemw th prior art

bal | - and- socket WD 03/ 041386 -55 PCT[ US02/ 33581 assenblies is that the
friction provided by a netal ball mating with a netal socket will not
sustai n heavy | oads. Wiile capable of s&Gpporting a lightbulb or other
smal | |ightweight object, prior art ball-and-socket assenblies are sinply
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Is substantially | ess than a cross- sectional area of a display structure
of the flat panel display. Additionally, the noveable assenbly may incl ude
a plurality of SUMMARY QRTHEINYVENIIQM assenblies. Other enbodiments and
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DRAW NGS [ 0015] Va resent ention are set forth in
t he device. 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.



following drawings in which: [0016] FIG 1A is a diagramillustrating a
noveabl e support device, common in the prior art, and used to support a
conputer display in a hone or office environment, or in a corporate

envi ronrrenb%%&?(g}sék FIG 1 Bis a diagramillust rati Ng a,prhRiyakh wall

nount ed vice for displaying conputer displays i'na nanufacturing
or industrial environnment, or in a nedical environment. WO 03/041386 -6
PCT/ US02/ 33581 [0018] FIG I1Cis a diagramillustrating a side view of the
prior art noveable support device 110 shown in FIG IA [0019] FIG IDis
a diagramillustrating a side view of a prior art gooseneck |anmp. [0020]
FIG 1 Eis a diagramof a conventi onal-6eonput er system which may be used
wi th a noveabl e support device and flat panel display device (FPDD),

according to one e th 2A

cut - away, perspect HB@%”E% fé ?Tﬁ@ﬁéaﬁﬁ@fﬁ%gé@éﬁg%h%ﬂn %@ﬁﬂd?@%‘gssen%lsya
for supporti ngmevgﬂWSuw&pﬂ&hmﬂ@shmmdﬁmdAnent of the invention.
[0022] FIG 2B is a rear

assermbly shown i n HPE49 hf'@w"pﬁ%@td'?ﬂ'@”ﬂ) 5l 5“@%%% %3‘9%8 %%X%anbodl ment

of the '”Ve”t'gébsehgaz@}n pg.!G 2Cis a plan view of the actuator assenbly
and noveabl e ssenblz shown in FIG ZAS t hout the base rd| ng to
one enbodi ment of t[A82QF FIEGaAE; isARREEHEM Ymecpé’&]'e'r‘-tf%a' Egnpéte& s¥§ 8@ vi ew of

the actuator agagqthy 80 dsed iR AtheverbRSlnortdeaive drd f Pan@lAigptayt hout. L he

base), according one e I ment of the present invent
is a diagram i tevies (RRDDY aﬁwdm@éﬂmﬁrﬁm@diﬂgﬂ@rﬂféh%present jon. [0025] FIG 3

[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.



a conputer display coupled with a noveabl e assenbly and a base, according
to one enbodi ment of the invention. [00026] FIG 4Ais a diagram

;I I u?‘r{ﬂratl ng a Z'GCt i onal si ﬁe view of the actuator assenbly and noveabl e
assenbly, according to another enbodi ment of the inventi FI

s an expl %%&3/05?33 view of a portion of a noveable asslgg‘gflug&?sggsé] rel SxegB
state, according to one enbodi nent of the invention. W 03/041386 -7

PCT/ US02/ 33581 [0028] FIG S5Ais a diagramillustrating a noveabl e 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 5D is a sectional view of enie enbodi nent of a noveable
assenbly 500 showi ng the internal placenment of a tension cable 590. [0031]

FIG 5E is a cross; [ | Vi ew of oft LOL: assenbl
usabl e with an enb([:&?#én&qgf W5 ﬁr‘@@ﬁ& P'h\%@%{rlﬁg% rﬂé%%vﬂ'%ggteﬁ@bﬁﬁ acenent d
(r)fel g?teg C;EPZ'SMV@\)A:,F%ﬁrEinQ% oRe\sRibodiméreofithe iamehtiont her conputer system

_ I n one _or nure rtures of the v sgenbly.
[0032] FIG 6 is alPR2¥peklGyveB éﬂaﬁ'ﬁ&‘bdggi R B?rs&ﬁcﬁg? 3§$‘£§ O%a@]gerrb%/y and
noveabl e assermbyeab?é:gggéjﬁm95b@_sﬁmn_ﬁ:spm;_tspgf the present invention.
[0033] FIG 7A Is a sectional side view of an actuator ,as enb{%fi n a first

tensi oned posi ti on,[UQQ,Qio_rBlG}g5|PdSoﬁ1é‘_°Eﬁ%i‘ﬂ%Wt°fo‘P"? FENRAVERY O Event i on.
[0034] FIG 7Byi504bi5 ShsbABA 56b UhoWiy Vel inemaF bitdbRient o3 entngiom

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.



a second untensioned position, according to one enbodi ment of the present
invention. [0035] FIG 8 is an exploded perspective view of an actuator
assenbly, according to one enbodi nent of the present invention. [0036] FIG

9A is a per tive view of an actuator housing, accordi

enbodi nment v@‘%ﬁ%g’sgresent I nvention. [0037] Flgi 9B i s aﬁg?ﬁ%&”g,&gw of the
actuator housing of FIG 9A,  according to one embodi nent of the present
invention. [0038] FIG 9C s a plan view of the actuator housing of FIG
9A, according to one enbodi nent of the present invention. WO 03/041386 -8
PCT/ US02/ 33581 [0039] FIG 9D is a cross-sectional view of the actuator
housing of FIG 9A taken along the lin8s A-Ain FIG 9C according to one
enbodi ment of the present invention. [0040] FIG 9E is a cross-sectional

vi ew of the actuatar _housj f FIG 9A t [ B Be i
9C, according to o803 n%kgi%ﬂiﬁta ﬂPS%ﬁsétﬂﬂgt‘?ﬁWﬂfﬁ%%@p%ﬁlf hF@%&%F’ ;:InGFI ?OA
is a perspectipgsVopWiader? afngNthe BSELAIAND FIG. @G ectardingeto arie t he

present invention. [0042] FIG 108 is.a plan view of the crank of FIG 10A
accordi ng to oembedient abthe rEesenbiVEPELnt i nvention. [0043] FIG 10Cis a

side view of the Cf[?ﬂlﬁo FIG! $E islPerod6eaéibinadvievoftneactubdhoesing of t he
present invention. 10044] FIG 10D is a bottam Viﬁ& of the crank of FIG
e

1A, accordi ngFI® @ tekpocrlepatther finm -5 da dilf-i BveCrRHing 684%1€ Fi . 11A
preacnt 1 nvent PR b MelREs ppRRES P8 2ot onal vi cw of & t ongue
of FIG 11A [0041] FIG. 10A is a perspective view of a crank, according to
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 présent 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.



according to one enbodi mrent of the present invention. [0047] FIG | | Cis
a top view of a tongue of FIG 11A according to one enbodi nent of the
present invention. [0048] FIG 11D is an end view of a tongue of FIG 11A,

according to one enbodi nent of the present invention. [O I 12A is a
perspectivé”@?%%%f a spring shaft, according to one en‘%ﬁ%‘ﬁéﬁc}ss&f t he

present invention. [0050] FIG 12B is a side view of the spring shaft of
FIG 12A, according to one enbodi nent of the present invention. [0051]
FIG 12Cis a sectional view of the spring shaft of FIG 12A taken al ong
the line AAAin FIG 12B, according to one enbodi ment of the present

| nvention. WO 03/041386 -9 PCT[ US02/ 33584 [0052] FIG 12D is an end vi ew of
the spring shaft of FIG 12A, according to one enbodi nent of the present

i nvention. [0053] FI 1 ' . L | di t
one. " enbodi tent of IPE2iHGen2D B e e o brhanddtrle AR T U0 LR
the strut of Fé&oréiﬁ%toaﬁééﬁ%bﬂi@nerﬁ@fm@@remmmﬁmn.of t he present

i nvention. [0055] FI 13C i [

is a sectional view qof the strut o | G 13A
taken along the |i[A853] R@M%éafsﬁpea%V@oY'aWr?Sat%’”@r?&CBF@b%k of the
present inventgmaodih%(}%@}th%lﬁhséﬁmvieﬁﬁ@n end view of the strut of FIG 13A
according to one enpodi nent of the present inventiaq 0057] EFLG 14A is a

per spective vi ew of[0854h&16; 138 ioHa dlangview e s‘&fﬁ?&'f?% A, fecoiling,r esent
| nvention. [Oot%gclne':%ﬁb diftfén Eflf\e%Jré’&nYirﬁ%ﬁﬁn.t he shaft of FIG 14A
O%I ment of the '

according to one e present 1 nvention.

[0055] FIG. 13C is a sectional view of the strut of FIG. 13A taken
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.



[0059] FIG 15A is a perspective view of a display term nation socket,
according to one enbodi nent of the present invention. [0060] FIG 15B is a
fﬁCt : onal AVIA\e\IN 01;:| tehe diCspI[ ay term nation socket of FIG 15A taken al ong
e line A n 15 0061] FIG 15Cis a plan view he di spl a
term nati oVQ&¥REBSof  FI G 15A according to ong embodi n@ﬁiwé?ﬁ?ﬁé Bre}s/ent
invention. [0062] FIG 16 is a diagramof a tension cable, according to one
enbodi ment of the present invention. [0063] FIG 17A is a perspective view
of a friction limt socket, according to one enbodiment of the present
invention. [0064] FIG 17Bis a plan view of a friction limt socket of
FIG 17A, according to one enbodi ment-1@ the present invention. [0065]
FIG 17Cis a sectional view of the friction [imt socket of FIG 17A

according to one enbodi | -

PCT/ US02/ 33581 [oodﬁ?ﬁﬁlngpé-l‘géﬁ i, RBEBRG e YRy A e b Stpordi e, | ;10
according to ﬂ{@e rﬁﬂmmdﬁﬁafth@fpréékfht piventioH. | nvent ion. [0067] FIG 18Bis a
pl an view of t ?

Imt bal f FIG 18A, '
the present inventi[8067] 83&?1&3 is algl@n,\ge\gctgfg & @’ﬂ&f&l‘?@ﬁf@b nan '?f
bal | of FIG g%éordlﬁﬁfdjéﬁé Qﬁlbbain%?oﬂm‘?ﬁéé@ﬁinv@ﬁtléme present invention.

[0069] FIG 1 I'S a perspective view of friction socket assenbly

according to one ertﬂb&]mﬁie dBCtina mg@aitvwmémq it bpd of FIGF1E 198 is a
D Re b o<ont SN S PR bt iBRRer 1, 1, cne, SToec e
friction insert of [0669} F1GA tlalkeis al parspebtive iview /ofaaifrictiprcsoeket [ 0072)
FIG 19D s at Osperr\\/bllye,V&c%grdﬁnrbetoforn'ecérh@&||Jngﬁf36ftth85réébﬁt invektion.
[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. 19l 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.



according to one enbodi nent of the present invention. [0073] FIG 19E is a
side view of the friction insert of FIG 19A, according to one embodi ment
of the present invention. [0074] FIG 19F is a bottomview of the friction

i nsert of EJ according to one enbodi nent of the venti on.
[ 0075] FI GW(?%JA?@Ga perspective view of a second fricti g%ﬁﬁ@éﬁ’%ﬂ FI G

19A, according to one embodi ment of the present invention. [0076] FIG 19H
is a sectional side viewof the friction insert of FIG 19G taken al ong
the line AAAin FIG 19K according to one enbodiment of the present
invention. [0077] FIG 191 is a top view of the friction insert of FIG
19G, according to one enbodi ment of tHd-present invention. [0078] FIG 19J
is a side view of the friction insert of FIG 19G according to one

enbodi nent of the n ntlon f
the friction i nser&aﬁo‘iFF@‘ %g 88%%8%@54:8%3" é‘ggnt&ﬁngw'}/hgw °
E;gggnfselcPvent?&arduN&f&{MBBﬁmehﬂoﬁﬁa/pmatmésﬁorg 0080] FIG 20 is a

i onal view o cfion ass d
of the present |nve[ﬂ931c]n%“%0é) s %P@S%g&'%e‘é{ cﬁ%roé?)sleeg '\?g‘a\)g@&/gm)oal gglgé
term nation baéécord.ﬁ@%ﬁ& é\ﬂbb&n@ﬂ@oﬁnb%smnmvehtmme present invention.
[0082] FIG 21 B lIs bott om vi ew of the base\ﬁéerm nati qn pbal lﬁl&)f FIG 21A

according to one erf:ﬂm]nﬁlﬁ 31B {sa hottegkyew; of\ihe bage termypaten 21 Cis a
sectional vi e"‘#lgéf 218 dedrdnd ﬂdﬂf@rﬁbéﬁlm%ﬁ{ bf tRé prédefit inddAtigraken al ong t he

line A-A, accor to one ‘enbodi ment resent invention 0084]
FI GS. 22A-22C are s[DmlvFIﬁ\sZ‘EﬂltSvﬁ a@ct@nalnﬁw@f baﬁﬁﬁéﬁ'ﬂ!nét'%gﬁlh@{les whi ch

i ncorporate aspReisy A0fbh AdHEHETne! AKEBEESEIng 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.



[0085] FIG 23A is a perspective view of a conputer system 2300 having a
base 2305 and a noveabl e assenbly 2304 that supports flat panel display
device 2301. [0086] FIG 23B is a perspective view of another enbodi nent of
a conputer_controlled display device including a FPDD Zgg}nﬁqg d with a
noveabl e ade_f489304, which is coupled with a base 2305 ""°{00¥7 FIG
23C is 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-vi ew of the conputer system 2300 shown in FIGS. 23A-23C, according to
one enbodi nent of the invention. [0089] FIG 23E is a front view of the
comput er system 2300 of FIGS. 23A-23D,-1@ecording to one enbodi nent of the

i nvention, and show ng FPDD 2301, view ng surface 2302, and base 2305.

[0090] FIG 23F Is _another si view of the ¢ of FIGS.
23A- 23E, accordi ng[‘?Qp"dneF'@nbg%’\Hﬁrﬂ s@e YiRY Pﬁ%ﬁﬁgﬁﬂg@ﬁﬁbgﬁgﬁgng FPDD
2301, actuator W'a}és&%@y Tsogeablfeassicnt FPOIB®810aadd heite ap305. WO
03/041386 -12 rB S02/ 33581 [0091] FIG. 23Gis a,side Vview of..anot her

enbodi nent of actuatenassembly2ad0iiagcording o ANsI P IMANLORAHVEIF  and wi t h
an actuat or asse”"ibdsé%%eﬂ%@ ﬁHrQ@ec%tiOe Qley 6Etheramibotimbtteofianvent i on.

10092] FIG 24A is"a perspective view of another enbodjnent,of a tongue
2400, accor di nigngue 2400, asbodingnonerenbrdipeatefiipe pragent N¥eNton: 0p93] FI G

24B is a cross-sectpoadl cid 198&ioRhl VigWof A40ngRCEIFIGI AL O one

enbodi nent of the i[ggge"ﬁt F}cﬁl Fé%@iﬁ%%‘%é’&&q \lﬁs atop %i ew of a tongue of
FI G 24A, accosactording toocmnembatiowinkefthedtventieni nvent i on.

[0094] FIG. 24C is a top view of a tongue of FIG. 24A, according

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.



[00951 FIG 24D is an end view of a tongue of FIG 24A  according to one
enbodi ment of the invention. [0096] FIG 25A is a perspective view of a
spherical glide bearing 2500, according to one enbodi nent of the

i nvention. &8%2021138F| G 25Bis a bottomview of a spheri C@kg%&z%@f%eari ng

2500 of FI Sccor di ng to one enbodi nent of the invention. 098] FIG
25C is a side view of a spherical glide bearing of FIG 25A, according to
one enbodi nent of the invention. [0099] FIG 25D is a top view of a
spherical glide bearing of FIG 25A, according to one embodi ment of the

I nvention. [0100] FIG 25E is a sectional side view of a spherical glide
bearing of FIG 25A, taken along the |+t® A-Ain FIG 25D [0101] FIG 26A
is a perspective view of a socket glide bearing, according to one

mbodi nent of the i i 02 S a.si i
o de bearing, acdSitfhg He- B8R B Acraesecud Ml 1 R oiES R o
26C is a plan NosHHPbF FIG.0Z8E tal@hi alend try i Ak irFFIG. 26 /gccarding th ng to one

enbodi ment of the invention, W) 03/041386 -13 PCT/US02/ 33581 [0104] FIG
26D is a crossorgembedmenjiokthednveMtiOcket glide. bearing of FIG 26A taken

along the line A-A quﬁoﬁZGFlé.ﬁ@mascaw éié;ﬁladéd) pefsRcivd otiweha sdckehe
I nvention. [0105] G_27A is an expl oded perspective view of a socket
assenbl y 2700, assarahlyi2RG0.accordNG: teAE emh@dlwnf‘w‘eth?m)'@ﬁﬁ'?'bn. [0106] FIG

2ccor ding to one erlaPlERe: 27ER FORERBRAPAGIEY anfREpbiel Soat B 274

expl oded per spassemisly of EIG.&#7 Aqmcoardingttorong imentadhe ivertiam ng to one

embodi ment of the i fb\ﬁ‘(aﬁi | PlG. 28 is an exploded perspective view of an actuator
assembly 2800, according to one embodiment of the invention.

[01 08]' 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
2000 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.



[0108] FIG 29A is a perspective view of a socket assenbly 2900, according
to anot her enbodi nent of the invention. [0109] FIG 29B is a
cross-sectional view of a socket assenbly 2900 of FIG 29A, according to

one enbodi Rﬁ‘%ﬁ’ 138éhe i nvention. [0110] FIG 29Cis a detp%lrégﬁi%%@sgw of area

A circled [0111] FIG 30A is a perspective Vi spring
shaft assenbly 3000, according to one enbodi nent of the invention. [0112]
FIG 30B is a cross-sectional view of a spring shaft assenbly 3000 of FIG
30A, according to one enbodiment of the invention. [0113] FIG 31Ais a
perspective view of a friction [imt socket, according to another

enbodi ment of the invention. [0114] FI&4-31Bis a top view of a friction
limt socket of FIG 31A, according to one enbodi nent of the invention.

HG 51 ncoor ai ndORELnE G AER: Bohpetiate® Tl RN %) 8 BpdBE 51 ) <
a detail ed vi egysddma3B0D peludiry & Clatganel disglay 3310@ndaa¢mwbiab@ baseone

mbodi ment of th t [0117] FIG 3 t ' f
Cansi on cabl oS80 eRibpdaalh & SEVGHIe AR eMEN, S0 B NBRe B 0%b8l nvent on

WO 03/ 041386 Pg&hbbiifeng3btht .nae’-htlellB] FIG 33Ais a perspectlve frontal
vi ew of a conputer Xstem 3300 including a flat p nel di s & 3310 and a
noveabl e base 33040339 H@- ﬁ%@%ﬁ?ée%wewwwg%@?u el ng to

another  embodg é@d“in&udlhﬁfa 'ﬂavgaﬁélocnspﬁa?lah% fhdSa Mdehlsle RRISEPSINE Ve Tear
view of a conputer ste I ncluding a flat panel dlspﬁ 3310 and a

noveabl e base Gafded Mib[ﬂ rovenblp assemblyariz, aggq,rdmwomzem »edt ng to one
enbodi nent  of oitths |M§Y\‘ﬁ@|t1.' on.

[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 embadiment 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 fo 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.



[0120] FIG 33Cis a side 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. [0121] FIG

33Dis a fr Vi of a computer system 3300 i ncluding nel
di spl ay SS@Q%OdISEWrmveabI e base 3306 coupled wth a m\ygg@%@%@?eml y

3302, according to one enbodinent of the invention. [0122] FIG 33E Is a
rear view of a conmputer 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-1%at panel display 3310 and noveabl e
base 3306 coupled with a noveabl e assenbly 3302, according to one

orbod ot of 1M RSET , Se04idls hChbof estochyd bk g s oct 1 one

present invenghr@adirh@dR0f & bese ptatioramssepbhd 8600 esgerding dovorey of one
enbodi ment of the veabl e assenbly 3401 of FIG 34. WO 03/041386 -15
PCTf US02/ 33581 e[nbedigentoEinedgveifiols an expl oded perspective view of one

enmbodi ment of a baS@m] afFl@N 37Sis &b lexpld@88  perspautive ngewoofoa alismapodi ment
of the invention. 127

di spl ay nount meyn 'Bgéﬁﬁﬁrgtl’@%g& ";é‘(%ea 'Qﬂeﬁggrl%gg’gh&ﬁé‘%ggéﬁthé?ﬂv\éb g\{i'ﬁfe :
invention. 10128] fa{28]3f16 38 s AxPsRMG, pBRHEORRLVIAW of heiovebbR Moveabl e
assembly 3800, according to one embodiment of the invention.

[0129] FIG. 39A is an exploded, perspective view of one
embodiment of a spring assembly 3900, according to one embaodiment 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.



assenbly 3800, according to one enbodinent of the invention. [0129] FIG
39A is an expl oded, perspective view of one enbodinent of a spring
assenbly 3900, according to one enbodi mrent of the invention, show ng

vari ous intvg(é&%‘ %ckl?rrponent parts associated therewth. [Pg},}]g&/;égsg 39B is

a perspecti of an assenbled spring assenbly 3900, “according to one
enbodi ment of the invention. [0131] FIG 40 is a force diagramillustrating
one enbodi nent of a conputer system 4000 that includes 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 countettal anced using a spring force 4020.
[0132] FIG 41 is a graph depicting illustrative counter-bal ance sum of

nonents for a nove as I .accordi i ath
i nvention. [0133] &Bgshzﬁﬁg?axﬁrlﬁp% %gﬂﬁgﬁﬂﬁtwlc@%@fﬁ%ﬁc&% hter -ebal ance
sum of nonent suhGfAcRFng errdAbarsf After turfify foflal mowsEbisTassembily, aocdiding to  one

enbodi ment of the mven?_i on. [01134] FI G 43A depicts one enbodi nrent of a
count er bal anceto a@j amsbedimenhidha MeMi?™ a first position. [0135] FIG 43B

depi cts one ?nbod{/\gﬁﬁ'ﬁmh@ £ GrabRldepREng &l pifthmothterbalmeesomi N a
second position. 03/°041386 -16 PCT/ US02/ 33581 %01 FIG 44 is a graph
em

depi cting counefenomgntefeeons emboﬁimmnitat:@mq\/ﬁablérars rs after tuning for a
moveabl e assenbly, @ggﬂd!ﬁ&.tﬁg ig_”é? FO0QEbORINal Viewher iy @idveable [ 0137]

FIG 45 is a graph ting i tch counter-bal ance sum of nonments for
one enbodi ment assenlyr64¢@hof EIQs3krshpwing placement of data, power, and other
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 foliowing 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).



[0138] FIG 46 is a cross-sectional view of the noveable assenbly 3401 of
FIG 34, show ng placenent of data, power, and other conputer
systemrel ated cabl es therein, according to one enbodi nent of the

i nventi on. DESCRI PTI ON OF PREFERRED ENMBCDI MENTS
appar at us a‘ﬁ(ga-%%:ﬁgd for supporting flat panel display %\?@‘Zﬂ@s%

disclosed. In the followi ng detail ed description, nunerous specific
details are set forth in order to provide a thorough understanding of the
present invention. However, it wll be apparent to one of ordinary skil
in the art that these specific details need not be used to practice the
present invention. In other circunstanet®, well-known structures,
materials, or processes have not been shown or described in detail in

order not to unnec i obscu i ' [ |G 1E
depi cts one enbodi @i?{]o!‘ﬂ‘ﬁ Cemw&%ts&gﬁgfﬁgiﬁ%&?&%ﬁé?%%t@%@n%@ be used
with a di spl aymdgvbéea adnientsrdiastochssar| suchihes @oivntomla BaremPO51
interfaces to external systens thr h a nodem or net ' ce 167.
It will be appPIPRIEESE LT ?Hé"{%gy tug} MiGPREISES ol e)%ﬁ%*/% ir?'gy be
consi dered pargopled R Hocessor NGBy thd bls 157 Mémbmr ficrmay 6€ dyagmire an
anal og nodem an | SDN nodem a caﬁ%& de an E%herrﬁgiig&erég&ﬁ, a
satel [ite trankfidog) GRCPHR SNIHEY UHDW &gy Bsp Inguak fCnh rk
nterface for aauRlh.nITRe Bus! 157! coupld¥ diesprodestiss 188 tohe rhemoryi 145 al
systens (e.g. e I hterface 167 couples conputer fgS%?ﬁ]l éﬁ%o @%Ioca
conput er net woaikd aisotte mass mem@r_rs/n@)and/tedsg?lmwé@' il %l‘; 983581
[0141] The CO”&H@WOL&?‘&S% of N85UdBIsAaP cBRFEFET 189 TofitoRNin WY be a
conventional pkocessor, “such as a Mtorola Power PC microprocessor or an
Intel Pentium conventionalenauner alisplay onstheiRPDI2 dGihi whichanay be &sliasid 153 by
the bus 157. Ngrr{(Is){aY dﬁs%%yr@('ié%eordéfﬁm'cﬁ 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/O 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. 1t 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.



random access nenory (DRAM and may al so include static RAM (SRAM. The
bus 157 couples the processor 153 to the nmenory 155 and also to mass
menory 163 and to display controller 159 and to the 1/0O (input/output)

controller 165. Display controller 159 controls in the al manner
a display OYOPHMIBEDD 161, which nay be a i quid crysta?’ggkﬁggp&}sﬁ%qdew ce or

other flat panel display device (e.g. organic light emtting diode

di splay, vacuum fluorescent on silicon display, field emssive display,
plasma display, etc.). The display controller 159 Is coupled to the

di splay 161 through a cable 160, which in one enbodi nent provides display
data and power and control signals betléeen the display 161 and the display
controller 159. [0142] The input/output devi ces 169 nmay include a keyboard,

disk drives, print a, s t d
output - devi cen. 1 B1a3k mySERIR am@itel? b pERBE oriibel tBTpe RN, B0V
control | er 159c&ﬁﬂ:tbh%yét/ea Wﬁmmlay & d,feﬁi with tbe variplllsedmpiayddwm:es -
conventional well-known tech noIo

magneti c hard desaibednesein; chetwa gb?""&“"?f?ﬁﬁ?%B Fﬁe&‘ e § sﬁg?'al ar ge

amounts of dat g, ePRiEssOStordlyes Al thel Exetutatile \Wrbdrafts aribyloadddrfm arenory
access process, Into nmenory 155 during the executig ﬁ}etware in the

conput er syst enetedik connegtipn (&8 @m}l@d?e&‘f"@'&k i Hgm&ﬁb SPCOBt em 151
i s one exanpl eq04 rFRAYcR J’l‘h@ pq;&ggg%,eﬁgs)psv\@m\y\/gygemhwy@h isliwefler ent

architectures. For exanp MaC| ntosh or Wntel systens often have
mul ti pl e busesknawn Ireﬂmetarbmsobe eonsideradyio be a-eprapuler aystem ageordinger i pher al

i tor o 0o ohg phisdrirlavditih Simb) hPhnchRbARHAIC RERILE SRR 2 50 be

consi dered to ter Sy's be used wth the various
di spl ay devi CeEIGcm,csucbadcbdamllmumtpm:ihwce&muters may not include a hard

di sk or [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, memofy 155, bus 157, mass memory 163, display
controller 159, /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



ot her mass storage, and the executable prograns are | oaded froma network
connection (e.g. through network interface 167) into the nenory 155 for
execution by the processor 153. A Wb TV system which is well- known in
the art, may be considered to be a conputer systen1accorgi tQ_ 1 he
present in\)%‘?l{’q/%?ﬁ“but it may not include certain featur glilgjﬁ M%n  FIG
2B, such as certain input/output devices. [0144] A cell phone, a personal
digital assistant, or a digital canmera having a suitable display interface
(to couple to a display device as described herein) and a processor and
menory may al so be considered to be a digital processing systemor a
conput er system which nay be used witH3he present invention. A typical
conputer systemw |l usually include at |east a processor, a nenory, and a

bus coupling the  nenory tg th rocesso, I | I a ated t hat
computer systBf C!L'%H"“Vﬁ%ﬁ‘l"&%‘% @‘%%@Poﬁo«éd&gg é%bl%pr@é’%{%ﬁﬁgﬂ@ﬁ{é m
Syt om - L0145] e B N S 2. - one. eradt pent | of

\ : ne, e nt o
t he i nventi on,sigesls At g}’ ahdnpyt dgviceRn E@E‘Bﬁﬁ@rg‘@b&@\%%’ﬂeﬁnﬁggj {Bepr ocessor
153, nenory 15 PpiSD 224, nass nmenory 163, display controller 159, 1/0

controller 165, an optical drive (not shown),_an ossily al so interface
167) are housed i n [@14@&lvdadhe esmpadimgpobl 2&/{18& Pge%@ﬁﬁngtTSPE?the base

242 of the no i d ® bl
200). The Opp‘égﬁ){efée%gélgghé%gel{5%@@%&1{?\3@’;%%@6@ ?&3@?}2@@ F\,a;sse 1

(e.g. display $4gle aduitgersaroendypbisteavy eapugh i3/suppert the gEPt%}ngﬁfQ)ﬁg P
assenbl y 200" aFeus ferEhCRBERs Wil Sorif. The HidjeabiericRu 24208 MEEE! ©
whi ch provi desnééd pbhpedetysidatly \ataoBéd 46.88 by-clampenr ssthesyesy1othae di spl ay
240 through thﬁxtﬁ%%B ?o %690pp-g|]tes r%%lee(s[]@t)( aglasaeQ{,%Weﬁ?counter, or table)

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 comner, and may weigh approximately 1.5 pounds or more.

[0145] 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



power and the control signals (if any, such as brightness or contrast
signals sent by an input device on the FPDD 240 to the system 151) to the
FPDD 240. [0146] In the enbodi ment of FIG 2A, the noveabl e encl osure 242A

is small egﬁ(?w;%g&g | i ght enough to be picked up and nn\égga%mz:?sﬁi ngl e

adult pers yet is heavy enough to support the FP vari ous
different positions without 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 we@hout tipping. [0147] It will be
appreci ated that the size, shape, and wei ght of noveabl e enclosure 242A

vary according engt h.of .the nmy I . t wei ght
and size of thgbglggg&td) ‘ﬁg'ggmgpdpt&f raﬁggugt r%tﬁ@gmaﬁeg’o%%g%?my
measur e approxp infafely 6.0CiRs & appeixdmatslyn2BSuilesl ofi agemédrice. acr oss
its viewing surface fromone corner to a}a 0 posib,ez(gé)rner and may wei gh
appr oxi mat el y Hlustrafiygh dhe lenglh of theyfpypa 89%581“@ s2%f mayJapge M8 Mhent , the
si ze, shape, aggproWia8ly 706 in¥AYS &PAFprexiflatstyA8.0ddeesshoul d be sel ected such
that no tipping occurs when the noveabl e assenbly 200 is b

approxi matel y ni neli®i58k gineanothenembadiment Whﬁﬁemyﬁ%ﬁﬁ,asﬁﬁ%fyp%q)%g occurs

when a downwa FembRNY (&bt Wirelbs8ly Hsothendssy exipied el y 3.0
| bs is appli eaﬁgfgﬁgg’gﬁ%ggo\ﬁ%n rmve%g?g asgenblyly 2%0 IS b)(rant fisd

appr oxi mat el y withangveable enclogure g4y thechase gﬂlﬁon%bﬁﬁ%ﬁﬁ%?%nt , the

oot o oy B AU Orp gl g 80 YpSESuiees 1 dnce O

i s desi gned t ooserhpadtsufad (B4sp424386f nriveable assembly 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: a 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-



PCT/ US02/ 33581 FPDD 240 weighing in the range of approximately 5.0 Ibs to
approximately 6.0 | bs, at approximately 25.0 | bs of user force.
IIIustrativler, Bhe Iﬁngth of the noveabl e assenbly 200 nmay range from
appr oxi mat e i nches to approximately 48.0 inches I not her
enbodi ment, %Pf’é‘}é"‘ 8fpveabl e assenbl y 200 yand/ or displ ay[ g’ig%?zéﬂ?sgmt ely
(e.g. Wwirelessly 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 otherwi se fastened to a substantially planar
surface (e.g. desktop) or vertical sutXface (e.g. wall or side of a desk).
Renot e coupling . nay be acconplished using a wireless system or using

ext ended | engt hs ower .and d t cabl to FIG
2A, noveabl e a%°§5ﬁ’b‘l’ PR Gre et S WBI"%?W ?%%&hﬁa%‘&é Ofa@fes é}'g °
Conponents of \Rygakd ﬁltﬁﬁ&ﬁ@beana@chmompohewte an act uat or assenbl y 202,

a display termnation ball ;oa fri on lim ai | a.b 242; d
a plurality of cabl[@%5§’]31?\°tuqt?fc4‘§ﬁ? géé@??é’ B% W b&ﬁ)’ 8°"t§ﬁ'ﬁd ‘Q"H’P@,Sgn cabl gm
data, m cr Ophoﬁ% YLEPD ¥u&ﬁ@4a?ﬁan@|ect4qt|ha¥ afiehl&ds beQtupledds shown
in FIG 2A, act uat assenb may be centra

and fixedly coupl ed
with a backsi dwithfa cmpowﬁe@f mtygtoa@saembbb%% rﬂﬂﬂaﬂ))semr\ PHgXa’%'iy gf a

nunber of t
sui n%ﬂntmﬂs%g{nr Yhedle 2 ﬁ?n%!ob@fﬁrﬁﬁdwgﬁgle%&%ﬁ/es etc.)

wel | -known in ) provi ded to reduce the
amount of useroffroultiplengiedesiof a stiff] durpble maﬁélahﬁ#@h@ﬁ metalsBlaplig Or fypi cal |y,

a user force of &?sét%ﬁ-hg@h?l' yE)ge%gp ng&%%%% ihe) %@{é&'d%ff\hm Hhippunds is

required. Howe YT ass uces t'his force to an anount
easi |y provi degndslloys thekebf. user (e.g. apprOX| mately 10.0 pounds to

2%!“ oxi mately 30. 0 [@i#ﬁj i%antle %mbtoﬁlmeﬁte%r&mglléﬁ ofandfE24fhayde 4A and

several of the
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



WO 03/041386 -21 PCT/ US02/ 33581 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 be wholly contained within a
housi ng of F 240 such that handl e 241 may afterwards led with a
conponent of g@#ﬁg or assenbly 202 via insertion throughggﬁﬁggﬁg 1ng in the
housi ng. Handl e 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

t hereof. [0154] In one enbodi nent, a proxinmal end of handle 241 may be
shaped to include (or may be coupl ed w2Rh) a finger support nenber 260,

whi ch provides a first conpression surface. Finger support nenber 260 may

b de of th a diff terial.th i i nd
of handl o 241 e A esiehiable 3yoE In 3piits Betlaid] pEAGRS i Shekelf 227 cane
size, or cont GepaliSiZug alhy froth fHesfrietiore itbeets toaMdivemavdablenagsdrablyi vot abl y

coupled with one or nore conponents, of actuator assenbly 202 such that
handl e 241 f ur?d0iterke manipulated it Afesied LRp ravqn-piacezﬂﬁh'eﬁaﬂ&ﬁs 241 is

angl ed away frobheohAgaties mly FORrSAN" drustkednnto fw@ﬁti@‘i sihpiplbyend of
handl e 241 is positioned near an edge of FPDD 240. |In one enbodi nent, the

edge may be t Itelebeing-haadle 24dge of FPDD 240 as viewed fromthe back (e.g.
ri ght-hand edge as pyi§ i iopent , a
1 IR dre¥bddiffeht, &iskr i) eefilst tHe MBI

tensi on cable, cou W ase 242 and coupled with a
conponent of tdféFRDD 2400by geaspirty the lefizhaad anskrightrhand edgast 9fRDPo keep t he

bal 15, 225 20 S o fangl e et s s Sty B e bBRAG gm0 P16
posi tion by fafuefaekyof FPDD 240, with the fingers of each hand naturally curling
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.




pressing balls 226 against friction inserts in sockets 227. Pulling the
proxi mal end of handle 241 towards the backsi de of FPDD 240, rel axes WO
03/ 041386 -22 PCT/ US02/ 33581 the taut tension cable such that spring

activated ers in sockets 227 |ift balls 226 away fr i ction

i nserts toR%¢P% Witbveabl e assenbly 200 to be nanipulgteﬁgﬁhﬁgﬁg&éesired
configuration. Once achieved, the desired configuration may be "frozen" or
|l ocked into position sinply by releasing handle 241. [0156] In one

enbodi nent, a user nmay adjust the view ng position of FPDD 240 by grasping
the left-hand and right-hand edges of FPDD 240 with both hands. The user's

pal ms may rest on portions of the front23-surface of FPDD 240, with the
fingers of each hand naturally curling behind FPDD 240 to rest on either

its backside or on [ r .suppor nb 6
like that shown in M%’f 2ﬂgF°EH@ F%E%} rﬂ@ g’aé ﬁ%ﬁ%wn%g% %@ggbnﬁm
conpr essi ng th&s§én‘ﬂ§l9r200)f’|s shd@n! | Mtthisaﬁdmgalcaﬁtbé lseehi that ddsma)yeSSI on

surface, which Is t f t
whi | o5 mil t anisomitagion GeLL2An AFYHer BRRAMIY 20Rdn nGATRRAORE Slhe: &

second Conpresabﬁlrbne%%f&fé?ma incthe'c%n%rlbﬂﬁé [k QS FtF'BDfZﬂOI’ﬁ ofdértce 240A

of FPDD 240. T onpressing noves the proximl end of handle 241 froma

first tensi oneprovisiesan axis of Eﬁkﬁﬂ%sqmtafﬁa&kn%r R 28P)S copigy-ofpasse

| t I
240 aa  he. ) Ll e S B e [ ensi oned

cable rel axesassmlnblh&%m&rbwn@mgemrmmll@%gérﬂﬁﬂ’ papk syrface of exi bl e.

[0157] Once %ﬁﬁ@)j@%&gﬁé\xn%ﬁé Sg %@égfé{rﬁaﬁeedg%%f ARYle 22 Yy ti e

Vi ewi ng positi usi ng one or or exanpl e,
anot her enbodi bestibstahitallyseterminousovitir s edgmoffFRDRAL40, o net. one hand, while

mani pul ating m)veabio%g]s ?'\?qurlri%gzn%% t‘é“l-llg. EE?there 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



other. A desired view ng position may be | ocked in place by opening the
fingers of the hand conpressing the handle to allow the handle 241 to nove
35?314313;200% rgl_r;axed position back to the first tensioned position. WO

PCT/ US02/ 33581 [0158] Referring nowto FIG_2 ack Vi ew
of moveabl YO &E¥MHHI y 200 is shown. In this 8| ew, it can"5£%§?e22’ﬁ ¥hat
display termnation ball 222 and actuator assenbly 202, in one embodinent,
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. | n other enbodi nents, display termnation ball 222 and
actuator assenbly 202 may be non-centr24-ly positioned on the back surface
of FPDD 240. As shown in FIG 2B, the outernpst edge of handle 241 may be

substantially coterm nous with a FPDD, 24 [

Referring now 1&0 PPBL“Q%@ lesFie ! FQ #859?'“3%&%} d?‘éel%enté%%éﬁ ment of
the invention, bé‘c@r‘ns}%fhe\d'é%/\famh Wﬁlﬂtﬁé%cdpﬁiomew@éalt irveattorbl y 200. The gap
290 between handle 2 g surfac clearly

shown. In one enboo[pﬂﬁﬂl Re(fW@QGPB’tthE&@ Zprvet ?[ﬁ'égRQWBr%%Oﬁ‘ﬂD%f 0.0 nmto
appr oxi mat el y Z&bgdmnt @?&\e%HOentroﬁFé%ﬁmuéwblﬁﬁmbémera%gemarycmh Adi ch

handl e 241 noves durin roke ressing the handle to
rel ease the temvanlﬂﬂﬁil% mqveablsraasemhly)ZO Imahggpﬁé‘ﬁ'o%@cﬂ YR where

act uat or asse o %d' rvg gr 1 pBsiflofiUsd Bdent chﬁP%@ﬁQové he gap
tery % E roxi nat e?ﬂ

may neasure mm The size of
gap 290 may bslgueeserthemaulebpathdengthtoféhawenag@-mmn@r@m@n&abéﬁn adul t

o omcer 3 el SRR Y, i R T ase b 0 RgEETEN < o
Optimally, thecaivee. ¢tlovgaer 288 pfaltfolﬁlngth‘mdatwandlpowamsuppldmgbleéfm@h adul t
human’ s maxi mig %’r Eggaus %‘Q’EBass ﬂ%b&éﬁ"}%biey QUItng 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.



size of gap 290 and the length of handl e 241 should be coordinated to

yield a maxi mum power stroke froma mninmal applied user force. In one
enbodi ment, the applied user force is within the range of approximately
10.0 to approximately 45.0 | bs. However, future devel opnents in __technol ogy
may reduce WHEUWHnt of applied user force to approxi rratpgiréjs\’/@3§§3/ 041386
-24 PCT/US02/ 33581 10.0 pounds or less. It will be appreciated that such
devel opnents are to be construed as falling within 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, novzgbl e assenbly 200 nmay be positioned
in a variety of sculpted, curved, bent, or spiral positions. As evident

fromthe above Figures, the cable path |enqgt f nt.ral l.yaposi ti oned
tension cable @ Gl U§%§%Fﬁ99§|‘? a%BWs'ﬁﬁ&f‘p%ﬁ&é %‘?f@&ﬁ\d@a?@ ly 200 is
bent or CWVGQ-dié‘ﬁP%VéﬁQba G optHecanf@ésyefentiat a and power supply cabl es

may vary because they pass through cabl e guides that are | ocated non-
centrally within the interior of balls 226. Accordingly, an additi onal

rength of CabbyeRTATKNANE WOMEMEN 1S ANDAEENERMOBYSTEM DATANC 1 ens! on
e 1 ncluae

cable Ilength may wthin the noveabl e assenbly 200 for the data
and power supply calfné2] RafestingmowntoFlGedt therare showmnea iggram o{)ower

supply is sel fPg‘%@},@get%@jeqsgg@ﬁ'ys@eﬁwamggﬁﬂﬁﬁéﬁts HiteWh@ite dfte  FPOD s

data transm ss roadcast, noveable assenbly 200 may
contain only tembodimertof fHednyerdiod. Jinedhresadomponents1@ thisiembegiment, seen from

128, 20, S0 ot ol 814 A R AR B0, 220
front surface gsdrfisly 30B) ahd thes BPBDEGMOCAI The basgeompatey system 3t 10 ti mes
lmi;ggre) rte]t] 2Pr 238&%35;2@%;% Itl(1)en ErinloveggI(eazaencc):fostuPeeZJi'BLY,eaa}Pd gls&?ﬁc‘?lmsya 638 (Whi ch

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, 1/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 controis 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



neck). This cross-sectional area is a cross-section of the noveable
assenbly taken perpendicularly relative to the length of the noveabl e
assenbly (e.g. the cross section obtained at |ine 2D-2D shown in FIG 2D).

This cr OSS_‘%‘?%‘#"?{}‘EL area is typically a small fraction (P%ngsoﬁgg%t 1/ 50

to about 1/ di splay 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 -25 PCT/ US02/ 33581 a graphical user interface such as
the Maci ntosh OGS 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 di agram of -26exenpl ary torques and overt urning
nonments associated with one enbodinent of the invention. The three

conponents of this e i a [ » i t SfheCO ter
syst em 310A, t'ﬂgcmg%&dggﬁg%ge%mé 108, gk@%egFg%B@lg@qﬁh@ebagu
porr}:)u'éer syzt erﬁbﬁév\%bb agsvmlﬂyﬁd)oﬂﬁ to the noveabl e encl osure 242A, and al so
i ncl udes a base | secyres t noveabl.e ass 0 .

conputer system dgi&]—rﬁge?%ré@g teﬁhﬁtﬁ“gt?oé@?gﬁi?f%k’%%oﬁgmég@%?ignt ,

i ncl udes cert asdy plasmet appfoximateR PR ithesywhika heck bendfadius (RN o FIG 1

E, a processor 153, nenory 155, bus 157, mass nenory 163, 1/O controller
165, i nt er f ace3080f thgaoveabls W’W'YW%P’%WO’E'V}%@yngO IBEP9%alN dri ves)

and is coupl edor% BibbHfAdtY tHePtotdl SefgtRIdf I8 tdvekpleoBssemiily Wisasarss dat a
cable (or cables), which provides power to the FPDD 310C an ovi des data
for display onappiexiFrisly 3500 inghes;dpe i"‘tﬁ'ﬁhtl%ﬂh%mﬂ)’%@'eﬁsﬁmb&u&knhs contr ol

i gnal's, {1 oM §ELLAIHO0 ARRERIA IO pbnddiansWBIEheof BT the base

conput er system 31l . , such cabl e (or_cabl es) are housed
and conceal ed adttiaion naéehanism Wd)r3Qk messueas aprrosiamaiely 290paamdSar e not

normally visi bél?d ttl'?e QVeight 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



user. [0163] The noveabl e assenbly 310B nechanically couples the base
conputer system 310A to the FPDD 310C. In one enbodinent, this coupling is
t hrough a series of ball-and-socket joints which are held together by a

tensi on cak) | thin the ball-and-socket joints. The no enbly
310B is m&iﬂ%@iﬁ?y coupled to the base conputer syste:ﬁagg"s&/’g?ﬁa base
end of the noveable assenbly 3108 and is WD 03/041386 PCT/ US02/ 33581 -26
mechani cal ly coupled to the FPDD 310C at a display end of the noveable
assenbly 310B. [0164] Referring to the enbodi nent of FIG 3, base radius
(rb) 307 neasures approximately 4.72 inches, while a neck bend radius (RN)

303 of the noveabl e assenbly neasures &@¥Wroximately 3.00 inches. In one
enbodi ment, the total length of the noveabl e assenbly neasures

imately 15.00Q i ; ' t I 302
moasur e app! TSR #18 FRPBoTIRe o9 dhe el e Doy (ke EE SReSIGEEiH o
[TEChf}”i sm( S/\b V‘gi)%%égﬂorfwaétuhéhy p@wmipﬂ?&i‘ehs 1(2, Y0 Zppitetd yaw, Foit),G glil'r:b’tlj‘\sﬂ_éi ghz hof
e Dase neasur es, appr oxi e . A oungs. I n ese
exenpl ary measWUh@pseem ydaéﬁﬁéﬁam@n?q,g.a%esﬁglgéﬁ”@aegp@)a%g&%greofg
appr oxi mat el y §h2Qedd)Gitpmaliiite raduifs tHeBdsetcorfipitbaspstedOl vef fixtialy oxi nat el y

r
6. 64 inches, the upward force (Fu) 306 at the dis y needed to overturn

|
the system is atachedatoethe sumiace gpprligh Hﬁf%ﬂt‘jﬁ 9‘?025%;5‘%!?(185 SUGHRN eOf he
downward force, ér{jp%)veg’ér% W d5idfertdd éPr{ruEB&'H'fé?lt,' ﬁ’orﬁ?dll?%’n'e@ﬁ@@ t6 Phdiftain
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approxi matel y ounds. I'n one e t, ance 309 is neasured
from base cent stabitty-afdlss entire agsepblyy center-of -nmass. Similarly, distance
308 is neasured fromthe base's center-of-mass to the noveabl e assenbly's
center-of-mass. [0166] It will be appreciated that increasing the weight of
t he base DISPLAY

[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 overali
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 be easily noved by a single human user (e.g. an adult user). For

exanple, it i referable that the whol e assenbly shoul d han
about 45 péﬁ#\g‘g&fﬁgs) and have a footprint on the surfacgggﬁllsﬁxﬁ%{% It

rests of less than about four (4) square feet. Nornally, the weight and
size of the base (including the base conputer systen) are designed, as
descri bed herein, to counterbal ance the wei ght of the noveable WO 03/ 041386
PCT/ US02/ 33581 - 27 assembly and FPDD 310C so that the FPDD 310C can be
selectively positioned at nany possi bk28-positions (X, Y, Z, pitch, yaw,
roll), and the whole assenbly is still stable (e.g. does not tip or

overturn). Thus, there i need r myl | tor | T conput er
systemto be f?R@B?‘W_‘atﬁtyt aé‘ﬂ@dmmr %‘WSQQ%T&?@Z@E qfﬁc'ﬁ!ﬁ% a?'tg}e:]gg{&‘ze;ﬁ.'no (r:rlp anps
or suction or S@gjﬁ@quﬁéa%uﬁas +M14dpgreksr red enmbodi nent, normally needed to

maintain stability of the entire assenbly. DI SPLAY [0167] In one
enbodi nent, the FPDD 240 illustratively shown in FIGS. 2A-2D, is a 15 inch

LCD panel havi paNsIGRIGEBLEDATA of approxi mately 4.20 pounds (1.94 kg).
The 15.0 inch length is a diagonal distance mea_svred fromone %Prner of
the view ng area t d04%0bppese embodispent, 3/1Ringhngipie %?ﬁ%@*}’”@%‘@ NECK

MEMBER) [0168] héﬁn%@( ¢IROALATRAbN (.520.0%ikH strinds)iR UBedgahe térseTbl y 200
shown in FIGS. - I s approxi mately 2.0 pounds (0.907 k%)_, I ncl udi ng the
ngr

Ibal I's, socket spatiegredalsisdesaibed.e Thedansioneeable may beavare Ml at i on
moveal ¢ assenBse A RO plchl, Bk o) Blpoteysh 30 ey e ERGRGE WRR'R SOD) (O
maxi mum cant i | baleshahiksfermizeon thesgutuaton mechenjsm end and 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.



i nches (34.29 cn). The noveabl e assenbly 200 provides the ability to nove
the FPDD in at |east three degrees of freedom and preferably six degrees
of freedom (X, Y, Z, pitch, yaw, and roll). BALL- AND- SOCKET DATA [0169] In
one enbodinent. there are 10 sockets, 9 articulated balls, and 2 fixed
term nati oV @438 The di aneter of each ball measures WOPGSUS¥HEE - o8

PCT/ US02/ 33581 approximately 38.00 mm and the target articulation angle
bet ween segnents neasures +/- 14 degrees. TENSI ON CABLE DATA [0170] In one
enbodi nent, 3/16 inch stainless steel aircraft cable having 7 X 19
construction (e.g. 0.01 inch strands) is used for the tension cable
previously described. The tension cabl e2%may be covered in a nylon |acket
to approxinmately 0.25 inch dianeter, and nay be equi pped with a ball shank

ferrule on the t nismend and al so equi pped with a stop
ferrule on _theFﬁ;kﬁ%éﬂ!‘!é%%Eguse the tension cable is centrally positioned
within the interiorpqfzaf htn HRécaRbedmssitMdath abiradivel sbeket agEAMIAL ed t hat
the tension cable path 1ength remains subst ant i al I%_thonst ant. |t wll also

be appr eci at edcemainsttwe ahsasye nserp & first Abrasiverne@itingy a basgRAYAUI ar
length, but t hé&méiﬂﬁld &Pﬂié?ﬂ@rtglteg(@é@vﬁﬁ@th%rke‘éém SbfEKe et hdepBagE ng on the

| ength of the noveable asse e.g. in one enbpodinent, the tension
cabl'e may be apprtiorihasingl § cavesmnding exsergpl threadz Theinterier sriases Riind,
because data, RaEbradli iiuNEe B0fbavel BRY FATTHY EoaRUSWAMJiEhaRPd cabl es
are routed al ong g outer rnterior regions of the noveabl € assenbly, it
wi || be apprechmterthls sach tasesilica, lurhiangt bxide, ohtungstembtarbides iMoen& onst ant

Db ¢ ancy™ SRR o Sk 1l esl W PR AR DLY
provi ded to acasnermadatbide particles having an approximate grain size of about 0.12
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).



the path length change. Illustratively, the additional |engths may neasure
approximately 20%to 30% nore than the straight line path | ength. The
straight line path length is the path | ength neasured from one end of the
noveabl e assenbly to the ot her when the noveabl e assenbl¥ IS in a
substantiaPY?“%@%ﬁPght, non-twi sted, unbent position. WOPSEMEREIER - 29
PCT/ US02/ 33581 FRI CTI ON | NSERTS [0172] In one enbodi nent, each abrasive
socket assenbly contains two abrasive inserts. A first abrasive insert has
a base portion <containing an internal thread, while the second abrasive

I nsert has a base portion having a corresponding external thread. The

i nterior surfaces of the abrasive insegds are concave and nmay be coated
with granular nmaterials such as silica, alum num oxide, or tungsten
carbide. In one enbodinment, the interior surfaces of the abrasive inserts
are brazed with tungsten carbide particles having an approximate grain

size of about fAVEABIE ENCLOSYUREYE.CIBASE'COMPUTERSYSTEM)y surface
coverage is approximately equivalent to # 140 grit. Additional lg¥| travel
H-epele to

of the annular pl i9d&pk 10 ong@mRsdimante (e moyea syre RasraWeIg 0173] In

a further enbog] @gRhngdofMtbkifiteldh2behdunas toBYpefimatsiy 3 Bgowtdshi n t he
socket assenbly In pl%ce_of the abrasive insert.” Additionally, one or nore
rims of the abwithi aefaotprindt digeretaniof approxinatelyi2fBdl mim: h lhrw'iib%si ve
ring, as desctLBedl BRbd thattfd WakEhs MotinleaMol Sl Bhrtlclich Nz WaghtT=nt . @

| ever ratio of € actuator mechanismis approxi fately 11:1; and'the
mechani sm st r okhapengesappeacancap privathent begvier bases tmayplpavexismallery 0.7 mm
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mm . moveable enclosure may be larger or smaller than the top surface. The
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, efc.),
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.



to approximately 70.0 mm The user force, in one enbodinent may range from
approximately 20.0 to approximately 25.0 pounds. In other enbodinents, the
user force may be less than approximtely 20.0 pounds. The creep

adj ustnment ra may be approximately 3.0 mm The force _adjustnent range
may be appr%S’(P:ﬁ‘Eﬂ“?f’y +1- 60.0 pounds (e.g. 0.25 inch adjfGd & 400
pounds/inch). WD 03/041386 -30 PCT/ US02/ 33581 MOVEABLE ENCLOSURE (E. G BASE
COMPUTER SYSTEM: [0175] In one enbodi nent, the noveabl e encl osure has a
weight in the range of approximtely 12.0 pounds to approximtely 13.0
pounds, wth a footprint dianeter of approximately 240.0 nm It will be
appreci ated that the base is not limteB81to one particul ar size, weight,
shape, or appearance. Rather, heavier bases may have smaller footprints,
and vice versa. Additionally, the bottom surface of the noveable enclosure
may be larger or smaller than the top surface. The bottom of the noveable

encl osure may al so EUiIWHUIrp@l%i emﬂdﬂlrﬁeﬁtoﬁnSéSt%atéde)ﬁﬁl@%tér’qu@%@tﬁ‘@bOdl ment,
the non-slip surface may be tac(g hs pongy e material. In
INEReC

anot her enbodi R88e Is @FPFEOHHWI@VF'BF’ RouRds, with anreaimated MargiB e devi ce.
In a further eHBBl%( non-slip surface may be a magnetic or
el ectromagneti c devi ce Addl tionally, the base may be equi pped with one or
nore input devices e.g. push buttons, touch sensitive buttons, touch
sensitive scr ew([j@, A BLYS @LE@EMENTOES A-fggr al devices (e.g.
DVD and CD- ROM I\E/é??.E) SSEE';rs ! revms descri bed, one or
mor e components of Hl178brrﬁhee‘ollmygtteblsom QXﬂnﬂNaWemﬁaS@@met&ncl osure.
LOADS [0176] assenbly 200 is not
limted to sup%(&)sc\{&llétgd Q\ﬁth | cu‘ll’&}"%g %%%h{b%eﬁﬂwénﬁ@gabl e assenbly

Table 1

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 040 6%  Calculated based
on geometry
Cable Bending Stiffness 0.60 10% Estimates based on
empirical data
Thermal Expansion 017 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



200 may be designed to acconmodate a variety of loads. In one enbodinent,
the nonment sum at the base socket is calculated, thus: D splay + Mechani sm
2.2 Ibshx 13.5 inches = 70.2 inches*pounds Mwveabl e Assenbly: 2.0 I bs x
.5 inches = 13 0 inches*pounds Total: = 83.2 inches*po , 3/ 041386
PC’I’/USOZISC‘“\%%&:%-4 6[0177] I n one enbodi nent, an estinafe%eﬁgpﬁ¥§%8torque at
the base is approximately 125.0 inches*pounds, with an estimted margi n of
approximately 1.5. MOVEABLE ASSEMBLY DI SPLACEMENT ESTI MATES [0178] The
foll owi ng tabl e provides exenpl ary neasurenents associated with one
enbodi mrent of the present. invention. Table | mf Item Cabl e El astic Stretch
@50 | bf0.6611% Long Term Stretch0. 203982=onpr essi onl. 2019% Geonetric Path
Lengt h Change0. 406% Cabl e Bendi ng Stiffness0.6010% Ther mal Expansi on0. 173%

Pl unger Travel 3,0048% Total , (Esti nat.ed) 6. 231009% I t based on
dat asheets 0.1 aGramk &,9? Sf“{%’ﬂi "%E‘f‘h \?eqo‘é'ﬁféésw'é hAATE 46671 & 4K,

the distal end of handle 460 is coupled with a strut 409, which is coupled

with a spring or piston assembly 470. The crank, handie 460, strut 409,

and-spring 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 lbs
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



60% of rated | oad Estimte based on experinental data Cal cul ated based
on geonetry Estimtes based on enpirical data Calculated based on 70 C
t enperature change Based on one enbodinment (0.25 mm X 12) ASSEMBLI ES AND
COVPONENTS 79]. Referring nowto FIG 4A, there is sho

Ccross-sect i‘%&im"]l%sgp view of a noveabl e assenbly 400, ac%gﬁg?mg&eml y
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. | n another enbodinent, ball ferrule 434 may be coupl ed WO
03/041386 -32 PCT/ US02/ 33581 with a cragd (not shown), which is coupled
with handle 460. In FIG 4A, the distal end of handle 460 is coupled with

trut 409, which | | ed L.t h [ [ nb . Th
gr :mrktJ handl e ﬁlﬁﬁcﬁmég’r Gﬁggﬁg?k) %@J s@Pﬁﬁ%'%%eﬁ{béﬂf?tng@gﬁﬁﬁﬁ %%?%?e The
further descri BggtcRed With drRhPiielLibrceH e P iEEtSIor o [pbfdim&tenec200100 t6

perfornmed to test the suitability of support{ , pmechanisns highl.ighted two
si gni ficant dr appreximately,A89 Hnpoundsydinis Applied force compresses resilant

members (e.g. wave springs) 480 and plungers 428 such that balls 426
contact friction inserts 430 and 431. As the moveable assembly 400 is
compressed (e.g. tensioned), kinetic stretching energy associated with an
applied user force is converted to elastic potential energy, which is stored
in the tensioned 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



friction and the need to support the flat panel display device with one
hand whil e mani pul ating the friction actuating device with the other.
Al t hough, gooseneck designs, such as a group of ball-and-socket joints,

provi de nor, rees of freedomand a wider range of vie LJions
o e SoishaR

t han tradlt support nechani sns, they require | arge hol di ng
friction to support heavy objects Ilke fl at panel display devices (FPDD s)
in stable positions. Typically, the anmobunt of holding friction required is
greater than an adult user can overcone (e.g. 180 - 400 Ibs or nore). In
cases where the holding friction is of an amount (e.g. 20 - 30 Ibs) that
can be easily overcone by an adult user34-the prior art gooseneck-like
support nechani sns gradual |y droop, or suddenly fail altogether, causing

actuating  mecherer SAGME0eE8 o e danapiii shIBHcebpfe. bbishliaP
nmechani sm us@ﬁ&?méomm@w ofk ddme én thet usen and tol kinietig edengy of thd t h one
hand whil e sinultaneously supporting the FPDD with the other to keep the

FPDD from dr ofpH#§and bei ng damaged. The di sadvantages of such systens
are that they are m qn%rﬁ'e?érf&i émaéaimelm the spiiflg dondtkdl ofépring ef er ence

to FIGS. 4, 7A, an peration of actuati ng nechani sm | eyer ages

conservation o@SQﬂmmﬂér(Flﬁl PALEr §?)1 (E'ﬁitﬁiés chesehsieh that thRsgrrinGr ce
required to refax E?gﬁ%‘gw Dgnﬁg d?g) ﬁéﬁ'a@s&@o%fh“@&aﬁl PRTEFIEGA) P81 - 33

assenbly (e.g. nec ssenb ténsi on cable 490 is stretched

with an appli estrdtdfOBdO( en gprlmgasisafb?QS and é%tftﬂﬁ%tm gndBespedtively)
e ey’ S0P ofilte W Seip Yot FAERBE hRe LAY,
contact fricticablernerwavetspriagsl #Bihis Manries, hevisaweablaeissembly 4D i s
CDT et . g SRS A cobiBheel ] BT DEBREEAY, BPRESI S L =
stored constants may include: approximately 180 0 Ibsf/in to approximately

200.0 Ibs/in, but preferably approximately 190.0 Ibsf/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. 7TA). 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 converis 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.



in the tensioned cable 490 and in the wave springs 480. [0183] Because the
tensi on cable 490 and the wave springs 480 are not nassless and i deal

(e.g. having no internal friction when conpressed or stretched), a portion
of the kin tchlng energy is "lost" (e.g. converted to other forns
of energy,qéﬁﬁwﬁé gheat) however, the overall mechani cAC TN

associated with the systenlrenalns constant. The stretched tension cable
490 and the conpressed wave springs 480 (e.g. resilient nenbers) 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 i8-attached to the distal end of
handl e 460 (e.g. distal end of tongue 705 in FIG 7A), the restoring force

tends to pull the ue's i stal end vvards i ch tends
to move the proxi r’r&ﬁqg#ﬁ %f“ 'aﬁgﬂﬂYeer WE8 Cﬁnqr%aﬁ%ur7\6@§) &é‘i‘*‘@é whi ch
tends to nove émbeumerﬁéldhowﬁ |r$t=ros M%naax Mesercdnversiond) of | exiegyal | y
agai nst spring/ pi ston assenb (or spri n%ﬂassenb 711 in_Fl G TA) .

Thus, in one eflOMi 'h%rﬁ"ﬂOVeaHﬁ/?WmW¥ tgwitidngiantly ypea esiiens phthe (e.g. the
di stance SEDargﬁd]g(I rsté?\‘sﬁit%fflgédd?é 260 WH%& bagk b thePPPBDOBndl 6 stiffdeP 1 S

mnimzed) to di stance separating the actuator
handl e from t hisstantliik Ltﬁbntrﬁleasﬁpbg)el @ronmal end e handlgrifiler Eh&FBBR ion of t he

el astic potent ét enﬁ%@ﬁﬁent%%ﬁg n’l&eglrgﬁfiﬁﬁéc?gv g Hrgd fhgs el Y

into elastic p ener st or one ensi on cabl’'e and in a
plurality of rtsasinearty &Ofi98/dd418kgreds memli‘wﬁsﬂsmlﬁawtgatlm t he sane

o on"E e e A b5 6L A ARG, RS B gL 1§ oK
preferred enmbotiworentmotehéockprinngrdeorts tabiainothes pbilitygto mm&nﬁieyFPDD (FIG 7A
or 811 (FIG Sgin%u?taﬁgguss )P inangrhe t}'\gﬁi tontte 8grse% ofr?l%edom
[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 lbs.
[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



force exerted by spring or piston assenbly 470 (or 711 in FIG 7A) on

strut 409 (or on spring shaft 708 and 806 in FIGS. 7A and 8, respectively)
quﬁls 08 slightly exceeds the restoring force exerted by the tensioned

cabl e and wave springs. In this manner, the noveabl e assenbly 400 FI G

4A) remai nsw‘egmi‘gggsed and rigid. An illustrative range &F Q’% PF P (
constants may include: approximately 180.0 I'bs/in to approximtely 200.0

| bs/in, but preferably approximately 190.0 I bs/in. [0185] Referring back to
t he enbodi nent shown in FIG 4A, depressing proximl end 451 A of handle
460 noves strut 409 laterally to conpress spring/piston assenbly 470.

Si mul t aneously, the distal end of handdg 460 noves upwards to relax the
tensi on cable 490 and deconpress the wave springs. EEpressing proxi mal end

451A of handle 460 converts nmechani cal ene row ded by the
user depr essi PiglonassEERH @7Ql@f?5'ﬁ'ﬁcﬁﬂ96‘?’8'ﬁﬂei?/2br@&w t()@p@ OXirRate Fysto)r/ed in

the tensioned) t?ﬁéhéérl nﬁomiﬁfsﬁ'ﬁﬁ\%iyv’tﬁéﬁeéwfh@&%e bﬁér%&gg‘iﬁé §pmfgergy as

_strut 409 m)ves atera y“to corrpresswtgrl ng/ pi ston asse
in FIG 7A). Tofgistenaasembbné?QnaySal @rhhédangﬁ of émglﬂﬂ@t%ﬂéﬂtq aI

ener gy, which %&urﬁ%ﬂﬁ&qtég f) rﬁ% o cbh /}g.jhpl i b 8fbeaihent470.

Li kewi se, rel easing pI’OXI e 451 converts the spring's
stored el asti ctmmpengmlplsjmaggemblyémmﬂ%{ mglugn@rrgyllla@,t rgember, 2¢dch noves

laterally to depress th 1 C nergy is
stored as pot eWBfaBI G%HBE%% |h%&(§ﬁge 4’%3@5‘}@( Z?é?’otnee§msﬁ tgm%%m gherel ngs as
tS he Imoveabl e amm@sscfad sesillenirmembdr toNE QBcOMpRBEed 3ﬁat@CEpdamesae*681 [ 0186]
imlar conversi of enperg ur with respect. to ' ts shown
in FIGS. 7A an@s@'e"?%%gﬁﬁnégﬁépoﬂéetﬁlf S%W{‘@ng%aéﬁ ﬁ%g@%ééﬁfé‘e assenbly
to wilt mstanHaYerla[éDIhydmmn@p&tm eﬁ‘c the proxinmal end of handl e 460 toward
t he back of the FPDD, d]t JA
0190{1 n |9IG 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

711

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.



instantly upon rel ease of the proxi mal end of handle 460. The FPDD, in one
enbodi nent, may be noved/re-positioned over at |east three (and up to as
many as five or six) degrees of freedomfroma single actuation (e.qg.
depression) of the handle (actuator), rather than having to | oosen two or
more | ocks WAYYME®E to obtain the ability to nove the FPBSYUSP¥iftaneously
In nore than one degree of freedom [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 significantly reduces the anount of
user force required to conpress spring/piston assenbly 470 (or spring
assenbly 711 in FIG 7A). For exanple.3%-n a preferred enbodi nent,
conpression of spring/piston assenbly 470 (or 711) requires an applied

user force in the range of apprpoxi matel 0.0.to appnroximate 30.0 | bs.
[0188] Wth releinaied g’BbW‘@e%?-AB?iﬂo"‘(ﬁirls rop btariPe, 'éE?%“t“é%A _}’rﬂﬁl the
anount of appl jegiksesnd 26§ Qo tRE Y Gutce VTFREDD 441¢ i$ RbpREdmatetyon
assenbly 470 (or 711) may be further reduced by nodifying the angle at

whi ch the di st89.92hemaf tongue 705 (or handl e 751) connects with tension
cabl e 709. DESCRI PT; @%p}(ﬁ’ & kL SRelvR'd &ra8s-88&ional 0 FI G
o[rk?qghslggr?b y g’? i ﬁal{%?eg a nunb S 3 b

4A, spring or pist may be one of er of suitable

pr e- manuf act ur déwneft miovepblenagsenbly ¢88. phs ishawas sention egblentHhrins t he art,
so long as the My ' Y/ ¥ t Ok orce of
approxi matel y t}%@k@ &;?g%ﬂﬁgé Jf; ﬁﬂ‘rﬁ’&?ﬁ%’é“@ﬁ%ﬁ @?\{aﬁt'?%%@x%yr%g

di mensi ons of mmsithpugh cabledduides S8 ed TpardnUdre cassaf balistd2s. Asenbly 470

TS AP o BhEE, 3, RETAd SndBRIRH R ek o ABpicRARBY 7S,

assenbly 470 my.0f dddreies tthicurtéreaveable adseapiply d0Drintoed ydesd8d Ghape.
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




pounds/inch to approximately 400.0 pounds/inch. In one enbodinent, the
spring or piston assenbly 470 may include a resilient nmenber, which when
conpressed, exerts a restoring force tending to return the conpressed

resilient its unconpressed state. Exanples of _resili menber s
I ncl ude: m’{fg‘pﬁ@ irslgngs, springs made of conposite mater ipgﬁgj,Sl)#J?gélJaul I C

pi stons, etc. [0190] In FIG 4A, a display termnation ball 424, having a
substantially planar mati ng surface connects noveabl e assenbly 400 to FPDD
440, but any suitable attachnment nethod, such as bolts and/or interlocking
grooves, may be used to attach display termnation ball to FPDD 440.
Anti-torsion cable 491 nay be provi ded-88 prevent noveable assenbly 400
fromover-twi sting and stretching the data, mcrophone, and/or the power

supply cables. [019 Addi tion C opents, of the noveabl e assenbly are
now descri bed.3¥dlen°%e§‘@ %%E?di"ﬁ%h? 9{?89}%&& Qe pEpasimpay ﬁlge % easures
appr oxi mat el y S_ﬁrf&%éslfﬁgaéﬂv\/ghd 6989%1;@}1&01&5 ﬁhgzﬁa aétwwdia?hmm fjpéﬁob t
measur es approxi mately mm . center-to-center distance et ween
bal | 5 426 noas WU AP, SHSh; Wat AR SHANGOMIGHoN HRVBRD 2 SASIR" GRDIeSBaR et
assenmbly 427 nmBysdik@iitbGgittHe iRteriRbehnnudr (Y 598 isThmimeeal Bordbd1@f handl e
460, neasured froma proxinmal end 461 to a pivot pin 462 neasures

appr oxi mat el y 289 SAB7cantainTa dorgiosy eable, aisshavehwhiel prevants data aeght er of

tensi on cable g3l Balibe (ff WhBimPeothinel it 8fir bbibs ABPLRITRGM Y 15. 830

m while the ance 454, re romt center of tensi'on cable 490
to a proxi nal baugdddnaded pristptahedoby toyar-retstiemblAs sRowniis pieyicwxi mat el y

e opr o BB et sl 8708 o R0 4 aEpibr so5n i
anot her enbodi nesiltent nempenB94A,tarake secend piundéd 596 Ae aSimikady f friotion pr oxi mal
end 461 to t hesgék%rt]tasgéjr%ﬁ}cﬁog ingﬁ%}s %‘]fﬂst ﬁlﬁn&ﬁpé%,@e‘gh%nt 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‘all,
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



89.924 mm [0192] Referring nowto FIG 4B, there is shown a
cross-sectional view of noveabl e assenbly 400. As shown, tension cable 490
rugf Zggough cabLe guides in the center of balls 426, and anti-torsion

cabl e runs t rough cabl e gui des spaced apart fromth nter of balls
426. As sHEMPU8k G- 4B, balls 426 and sockets 427 may %f‘t’g 2P oxi matel y
+1- 14.0 degrees to curve noveabl e assenbly 400 into a desired shape.
However, in other enbodi nents, balls 426 and sockets 427 nay bend a

greater or |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 thout the FPDD and3ghe base of the noveabl e assenbly
and the base conputer display). In one enbodinent the Iength 551 of

noveabl e assenbly as neasured from surf rnj nation ball
533 to surf acproyBiesdiata signals,totee ﬂ?h@ﬁﬂeiﬁ'sﬂ Vi ﬁ?zpsﬁga%q&l ‘Iﬂﬁom ?ratel y
397.00 mm (018@%@@ afe %Tgrg @vﬁr‘%@‘ﬂa@ﬁr?%%lféwmlﬁ%cﬁbuﬁdléar@nbom ment
of noveabl e ass 88

A-5C show t he npveabl e assenbly
with all of thmnnmial (@.gdhelmeme !&@di)glsaalt\squ%ﬁadﬁ%wdmée&a@ drain ensi on,

pover, and _ankji! Gh UnbridRlifent i HRAAGRA Sidhal WiPd8hd Bhin whs afo 2

sectional view OF one e a noveable assenbly 500 show ng the
i nternal pl aceirelindwdllyainselatadowith @awhmuwmylavovmu@ailysemiwhm@ i ncl udes

sockel, Sa3eogS chiRmBNE A augihA Saeat by peelgrogel Lov
whi ch are | oca{eDINwiresnniagr benngluﬂ@& wiﬂmneTBMﬁ cabte 15d|4etc6pmwdmoh of
Wl | to the. ot AGHLONS SEAIBATAERANS] KB nat de o o e
[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 /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 poise 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




surfaces 598A and 598B of annular ring 598 are bowed slightly to taper
outwards such that the sliding friction between a tension cable 590
passi ng through the interior of annular ring 598 is mnimzed. Bores 510
and 516 contaln a torsion cable, not shown, which preven nd power
cabl es (not %ﬁ%%ﬁ?“contalned wi thin other bores (not sho&%}ggﬁgﬁg“belng
damaged or stretched by over-rotation. As shown in previous figures,
friction socket assenbly 570A includes a first plunger 592A, a resilient
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 b5E i40-a cross-sectional view of a
portion 560 of a noveable assenbly usable with an enbodi ment of the

present invention show ng th I ce nt_of ,data ensi on, torsio power ,
antenna, and Bﬁlﬁ@roﬁ%rnﬁ\fg%?’r 2989@ eifgewh ﬂgbm@glttq\mr}q 7 8#‘?@" oﬁmﬂor
apertures 508, coqldentdsta sh&dm. 506, 520 and 508 of the noveabl e assenbly.
In one enbodi ment, portion 560 of the nopveabl e asserrbll{I is a friction

limt ball, haV| ncf0208k Refasring nomade FiGe: dherents shown a8 emIodRd apert ur es
(or bores) Bérrs?E&Yvé QW 6% hsVezile aé’&fé?ﬁﬁlw%@ ad acfehfor AREmpRY are

substantially I'n Cross-section, | e apertures 508, 514, 504,
and 506 are i 602gatcortingstoapesl emhadiment of thﬁ prasest inyeptignd 1918hext end

through apert g@%§gﬁ%t%ﬂ§|§é%Pfe%fe§‘ n}é‘% dé% at"mé 'a%tJa‘PérSés%Bnﬁﬁb%ﬁd 590

extends throu n one e one or nore
irregularly simegpbadll fgprie 684 s Soeketiassembly 6r2r7fema»y bereqeipped with gomave ant enna,

e b heELcleaih b6, BBy S8 Gk Pho s S LS, 5
while aperture @hﬂersosumuamsbq emga@im;ﬁrmmmnmm blin26echida balk 626 fiom
(TN i W i B B 0 454 8 P 11

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.



provi des data signals to the flat panel display. The TDVS cable is made up
of four bundles of three wires each. Two wires within each bundle are
twin-axial (e.g. helically twisted) signal wires, and the third wire is a
drain vvir enbodirrent, the twin axial signal vvir ain wires
are indivi d(l)Ja:Pq y Insulated with alum numnylar. Additi ona?fll@{;&%ggsrpl urality
(in one enbodinment, three) additional Extended D splay lIdentification Data
(EDID) wires may be included within TDVS 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 |ow noises4ltow power, |ow anplitude nethod for
hi gh-speed (gigabits per second) data transm ssion over copper wire. LVDS
differs from

nut/ou ut (1./,O |taI /O
works with 5 @‘efscoa{gp Nty P (p'BPYl *}Rle)isSSH@%%W@@ 'gl\gfdgag t%)l hary O).
When S di f f ertefrhination 58d¢R@td63'b, & lbasd termin@(tjio(\ tﬁ(ljlvma s? tensioradabl hvm| ch
provi des an extr ve encode, and results i gher
maxi num dat a f)éyra 5433- a lia@ reA %@Fﬂlﬁa atc?g%&%'?defeértulesn@n@rpﬁg\er Wires
are required, arfiStordlon K1) 1 and bsBbdiaitsht, Skl RIISASHS Banadalofxubbemhi ch use

only 68 wres. These devices require a hi gh transfer rate over short
di st ances. Usqrrﬁijasé'Pandard | /O transfer, SCSI hard drives would require a

lot more than 68 :fb%@g Yerrplt AR m%amstmtthfelﬂ@ iSt gl hrfoth@ll ts is
repl aced by eithe volts or 1.5 volts. [0200] LVDS uses a dual wire

syst em - runni rembedinengrafean @ctuaterc Assrmely. 704 dnethigeaogimnent, @ travel at

re o vl SR i WD 1§ A R RO, W
the actual volerabeditment| actuatbr ageerhidy éncledes ati@ngﬁe‘ EQE eal ctankwl Q3 & engt h
(honoer veres SARTEES fFbuShacre Mok shHiPhssort) 7T Tori e b LVES
val ues, not thaaybbtmgpleldemeténs@'mealﬂécﬁerwledanaat@aa end, asd caulied 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



-40 PCT/ USO02/ 33581 travel over greater lengths of wire while maintaining a
clear and consistent data stream [02011 Referring nowto FIG 6, there is
shown an expl oded perspective view of a noveabl e assenbly 600 and act uat or
assenbly 602 according to one enbodi nent of the present i nvention. In one
embodi nent VO UYIBR cable 690 terninates at the actuator PSEYSHPPlend in a
bal | 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 nenber) is either expanded e42conpressed. |In one enbodi nent,
noveabl e assenbly 600 nay have first friction area provided by a

sequential serjes of socket assembli nd a second fri CtIO area
provi ded by a Qemsﬁmpaessséraistemcq ?gétw I gy (MeaRure apPPEXMALGl ¢ are

not equipped ysbh rﬁfn‘ uﬁtdrfénemaéameﬁt oPiHérlﬁ@érﬂbonOrln\/@n\éeerﬁﬁédlmﬁt tharst ead,
friction limt sockets be cast or machi ned out of a single

mat eri al such le@gtfaﬁﬁwfrﬁnﬂnsra%e@bm EI(FIGcEA) may mpasdre gprsexignatalygi neer i ng
poi nt of view 45hg Hgt taﬂH‘tﬁé‘Hfs%}rR:fe 751%%%Pétﬁ PSRRI 6 R BRERS6 t he

hi ghest streSS|ng forces her iction surfaces are needed to
fix ball 626 | mayopeaswe,appieximately Gﬁe‘le"dm t &ddjtionplly,|the Zéstanee Pd&ition. I n
ot her enbodi ne y
Friction it eaipli AEbbeerSPEbilyobForp R Shittod'sl Ay gel

Al ternati vel y, assemhly 768 meayf increase to appmmmaetejy:IZéﬂsD a6 nmay be interspersed

bet ween two or nor , sse ' th
concave interior c g'a(eﬁ?u?ﬁaﬁ@%@&?&&%ﬁ%ﬂ'@%‘?Sg%'g{gﬁgb%hﬁay ge
brazed wi th tupfai aﬁtuawrlﬁsd@mbtyceqzr QAdtostorhouisimy GO'EChdyrbe:made ofany ace.
[0203] Referri ngltgbq Qurta%leFlmGate?i’al ggan}nletéloraagt?c ng) known nytbe

_ 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. It 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



provided to limt how nuch noveabl e assenbly 600 may be tw sted. WO

03/ 041386 -41 PCT/ US02/ 33581 Ot her conponents of noveabl e assenbly 600 may
i nclude a base termnation socket 637, a base termnation ball 633, a
tensi on cabl e ferrule 635, a strain relief 638 for the data cabl es, and
ferrules 6382P¥M1BRe anti-torsion cable. In one embodi nBRTUSEYPHN relief
638 is nmade 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
enbodi nment, actuator assenbly includes a tongue 705, a crank 703, a strut
709, a spring shaft 708, and a spring ag®enbly 711. Tongue 705 nay be
coupled to tension cable ferrule 734 at one end, and coupl ed vi a a shaft
713 to a crank 703, Proximal_ end 703A. of, cr 703 ma | ed upwar ds
and coupl ed wi Pha plastie Wﬁ@tam'eﬁt%ﬁ‘l%%&ﬂ&!ﬁgd’s‘m "EBQIBT%G %h gprl ng

shaft 708 via gidPibeliaBo¥e6. Though not shown, a handle may be coupled
with crank 703 to forman angle 752 with the horizontal. [0205] In this
first tensioning po[@ﬂﬂQbrSlmllﬁdeﬂsﬂf@n%@ B34, gad &b may be foimed @fface of

act uat or asse"’%@éﬁ@h %Q%tagnlﬁsé‘ét%l ;’Ehief SidsbrSsh §ﬁ§ 873Y6147%fd 16 may

approxi matel y stance neasur e romt center "of shaft
713 to the cenberthrefadpdviot regeive7aduteyr equipped withpan @;ﬂhh’@f@f‘?o\thS m In

o, Sobed " ol a2 P €5 g indedpliugne, [ om e
FIG 7B, t her eThmss hashen8ts Mbemﬁedndlmﬂurehous‘hgaaﬂ_?aat theet blocleedsenbl y 702
D & econd, T hatod RaSlkl £ hnsSe Rl Bio PN BRA SN Har B

may be coupled with die spring 811, and may be formed of a plastic or

metal (e.g. stainiess 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



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

WO 03/ 0413 02/ 33581 -42 been conpressed a distan ich may
measur e apgg%gﬁrﬁg#gl y 15.25 mmin one enbodi nent of theq’?ﬁ/\{/gn :13%)4%. In one

enbodi nent, the Ilength 756 of spring assenbly 711 (FIG 7A) nay neasure
approximately 43.18 nm and the distance 754 separating shaft 713 from
pivot pin 736 may neasure approximtely 69.11 nm Additionally, the

di stance 757 separating the center of ball ferrule 734 froma front
surface of actuator assenbly 702 nmay i-#4+ ease to approxi mately 21.70 mm
[0207] FIG 8 is an expl oded perspective view of one enbodi nrent of an

act uat or asserrb,I\e/ 802. Actuator housi ng 802 maé be rra(ge .gf ﬁ%n{'ﬁ lsui t abl e
durabl e mat er i S¥°( 8hgpe, ARPeArange, of contigyration nreGFsary, 1o {ik @ RRMIEYIAE: ur i ng
and conput er appglicatibn 0Nt GEP el "Brahk g0BLIS didruded arynamewsdadifored from a
si ngl e bl ock of um num or_ st ai nl ess stee or cast ., from i quid netal

al < |, |
or Tiquid plasphebechpedipa$03A. frarghwhigha girpylagoriijge igifpime _elrh eci at ed
that the exter pghogiflrit RbiZntAN Higdossd ﬁagglaﬁa}tgmbeﬁnﬁﬁg the'tbp @fi ons of
housi ng 807 nay be of any size, Shape, or dinension necessary to fit a

particul ar deshubkpchpprtiop#036nmay saseaderdew knimAneorels Patiolbetvedn G 8, a
pr oxi mal - end .Oiw? B@%ﬂélr@aﬁggrrh é g*agﬁgkgﬂicm'&gh&iﬁ&éwGﬁﬁ’ceeta%éeiéééhér?f ners,

while a proxinma I'S roun to contain three screw hol es
890. Addition8iTy, a lip 891 may be formed on the proximal end and bored

oo o "o, 19, ShEoP Al bl e £ BB o) RO, 1 o
left open to abblong pieeet ofometél, \thickoins its crgmirad rostiom careditaperbgd i es.  The
S des ook el 454 NP iy 220 A P bl Seoieg ! o o

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



spring shaft cap 808, shaft 816, shaft 814, and shaft 813) nmay be inserted
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 03/041386

PCTI US02/ 3 -43 of a plastic or metal using the injec ng or
machi ni ng 3@2@&?&%& descri bed above. [0209] Simlarly, ?ﬁgﬁ§§ag%§ 814,

and 816 may be fornmed of a netal such as stainless steel. The ends of
shafts 813, 814, and 816 nay be threaded to receive a nut, or equi pped

wi th an annul ar groove to receive a pressure fitted washer (e.g. retaining
rings 817 and 821). Thrust washer 818 may be inserted w thin housing 807,
at the blocked end, to provide a suppe4s- surface for die spring 811.
Spring shaft 806 nay be coupled with die spring 811, and nmay be formed of
a plastic or

machi ning pr ogég@(ﬁ%%uré%gwxﬁat?&fg’ %“"llj[sggg&ﬂl %5@8&?@ % g %

rounded and nappvedoR’ R4y Mbaftite app?&imatels 23. 1@ nahaf A #i8Gingey9g0Nt al n an

orifice of sufficient size and diameter to receive shaft 813. The outer
di nensi ons of pragsured mthBG@AtfPfa?f sliewlar isifice 290103 st edee SheA

slidably fits g@t%té(\?@ﬂa@oﬁ'llﬁﬁétgmparhé{/ Ghe&dUrB &prbxitiResd23HBUNMNE0% | n one

enbodi nent , strut arns cont ain cirCular orifices
cor r espondi ng dwtalicﬁé?& fsem4hel center ebategwarasifise 990Ita the betters @dop ®f pr oxi mal

end 806A and houg h ty i Gt D t he
aligned orifi cgs %I‘g&lgrg%%mev% n‘fz& ésh:‘i.tral rf% h’“?ye"gggﬁvﬂ t H{ sgfgﬁg809
Simlarly, the emblodrmmtd theef depthLE!5$0©re rerifice 2P 1siscaprrogmiatelpf st rut
arnms that sli dg?l rﬁ“r' addl e a nubbed portion 803A of crank 803, such that
shaft 814, pas r?é ough aligned circular orifices in the second pair of

strut arns and i n hp2A5HFICIOE B@?bottmpwnew bf/EHeyacctuatpf hosmageozognvmth

g{ ginﬁl ggg [021113 em&%menfo’ tﬂa dis tance Qggdfr ceﬁ eir of oles b&ﬁ té%hg'

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
actuator assenbly 802, is not limted to a particular size, weight,
configuration, appearance, or shape. Rather, crank 803 may _have any WO
03/ 041386 Mﬂ}’%ggf%%l -44 size, shape, appearance, or ‘%Sﬂlfspfﬂﬁadtion
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 formng the top of nubbed portion 803A nay cascade
down into an open portion between two jggrallel crank arns, each of which
contains an orifice to receive shaft 817. [0212] Formed of a netal (e.gqg.
stainless steel), tongue 805 is .an obLﬁn pi qe of metal, thick in its
central porti o A8 € Mgt ocircyidys PH ?gsal"l f Fefre =528 8RE may

contain a circplenft td 65cHesthendAtie AAIHHM 0973 clafk 008 $ay iREIHEar Ly, a
circular orifice may be bored through the tongue's central "portion from

one side to th@ oubked poHione4826 whichaearrespengsyto yuwhbedcreréian SASA. t hat

nyl on washers ' I i Lk Ce S m e outer
portions of toﬁ\g]u%geggérﬁ@ogg%gng SmCIr@%OabEe:ng“lQ'(rjgﬁffc% ?é\éé%r?‘ggmgﬂ?l%en t he
arns of crank #tStopuafidistabendsh@dt mag be flakyoraguipnedrwidusidewalisgtio fotre ori fi ces

operat i vely cotispissERGosGiTee cfitcclithy BRHAER NGERIIF soPBhed Rl 1o

provi ded to adsusw hdlest1093. of tongue 805. Additionally, term nation

2OeKeL 524 S PP Rt VRIS 1€ Ton TRl ol S RSN B I o
flat base portirOA Musttating PYademngntnof holes 1693, 913 2oridh embaiihentnthecr ew
' the.pr oxi naiasRRebT atbaaales H9E B aepriNmaE STl ect 1y to housi ng base:
807. [0220] FIG. 10C 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 1066 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.



[0213] FIG O9A is a perspective view of one embodinent of a housing base
907, which corresponds to housing base 807. [0214] Referring nowto FIG
9B, there is shown a side view of the housing base 907 shown in FIG 9A

The hei ght of ..housi ng base 907 nay be approxi mately The
di anet er of“?‘?fﬁwémsgr orifice WO 03/041386 PCT/ US02/ 33581P-%g%]§@5gmﬁay

nmeasure approximately 6.05 nmm The | ength 953 of rectangular orifice 991
may neasure approximately 23.13 mm A distance 952, neasured fromthe
center of circular orifice 990 to a first edge of rectangular orifice 991,
may nmeasure approxi mately 23.13 mm A distance 954 fromthe center of
circular orifice 990 to the bottom edg&7ef rectangular orifice 991 may
measure approxinmately 10.07 mm In one enbodinent, the depth 955 of

rectangul ar orifice_991 i.s.approxi mat 2,63 1 0215]. . Fl. Ci
bottom vi ew of the [%ﬂakﬁferﬁg%Wngdﬁg 1I1k’ “&?ﬁ%@ﬁ%‘g‘%ﬁ‘ ﬁe%lnqe V'?Weogfdi !sts aﬁce
957 from a Ce%ﬁgué)hdm' REthRORgUre, foigue & 08 &Y shfwrh@iside 86 freasthiees
approxi mately 142. 06 mm

Di st 95 f
593 1o the cerpasian Showeangoe: 114 disr BoeRhIdb) AoHne0s 0B @Yance 050,
nmeasur e rom i

0 @gé%g&%#ﬁofgﬁéate@gzhﬁég R4, rRe WiRfn&ten U8 &Fbdiehes2 ARG, 1S

approxi mately nter-to-center di stance 960 of holes 966 is
appr oxi nat el y rpéag0e approximatelyedhbanm; Jhedntedpr sirfaceraforifiea 1395 maYes 993 i s

appr oxi mat el y géﬁ&&sd%a%a%!g%@tﬁgm&@%%gw £ 76 fhpdese l?%f’an% fyoes 992 is

approxi mately ure I's appr oXl mat e 3.18 mm The
di aneter 967 mhy modasudd Gppegximatehu &.08ppox Distarde, 1134 maynimeagdieh 961 of

N ey ot i
embodi ment, i s3,08mneXTHEtetyr-iBcetitendistance between bore 1192 and orifice
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



[0217] FIG 9E is a sectional end view of housing 902 taken along Iline B-B
in FIG 9C. . In one enbodi nent, neasurenent 963 is approximately 20.40 nm
[0218] FIG 10A is a perspective view of one enbodi nent of crank 1003,

whi ch corresgonds to crank 803. Proxinmal end 1094 of crank 1003 _may

i ncl ude ar &Y Y8 which contain circular orifices 1091. M@ P36

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

i nclude a nubbed portion 1096, which corresponds to nubbed portion 803A.
Nubbed portion 1096 may include a circular orifice 1092. Additionally, the
top of distal end 1097 may be flat, or .aguipped with sidewalls to form
depression 1095. In one enbodi nent, the each sidewall is equipped with

screw hol es 1093, 9] FIG 10Bis a to nk. 1003 shown in
B G oA 11 udeat Bage LS nh SRaios 12bE. Eriamirican o
di aret er 1058 o oh®F of Ofbhak SufHBS OHBIiSIa/scbohd Barrdi BR8] oF sk OC 5 2

side view of the crank 1003 shown in A. Crcular orifices 1091 and

1092 have a di giameter thapdhefirst, aqdp%tarmmaéwnémebbedﬁermlﬁ%%ﬁat er-to-center

FIG 10D 15 a bott ol TE'Sr 12B.B¥ sbfsTie) bt BRE'FGREEY ofthe e o

1052 of crank bef msaqjmmmmﬁtamaﬁssme distancet1257 Srath dbe tceptsirrof, t he

wi dt h 1055 of asur e ' 9. ly, width

1053 neasures ap'ﬁ?%gligr%?%m %gd%gf ‘?‘rrgn%rgérﬁfl&%% \%\ne?té ﬁ%ggﬁ%%a‘?ﬁ 666

approximately Bm78 mm Length 1057 neasures approxi mately 20.00, and

di stance 1056 measuEdn Tp xi_I tel 7%8 N I[Qgg%] Fl g,'i r]ll:{‘éa‘ 'hsfta

per spective view of 5%(9 eﬁ)‘gdi g@n‘? %P gps-sectional’s eworsp s
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



tongue 1105, which corresponds to tongue 805. Proxinmal end 1197 of tongue
1105 contain an concave orifice 1195, while distal end 1196 nay contain a
Eore 118% extendi ng through the thickness of distal end 1196. Simlarly, a
ore 11 may extend from one side of the tongue's central ortion to the
other. AddW?®&W41¥¢, the top central portion gf t ongue lﬁﬁgn@ ’%e ri dged
to formconvex channel 1194. WD 03/041386 -47 PCT/ US02/ 33581 [0223]
Referring nowto FIG 11 B, there is shown a side view of tongue 1105. In
this figure, tongue 1105 is shown upside down fromthe position shown in
FIG 11A. The length 1151 of tongue 1105 may neasure approxi mately 44.69
mm The di ameter 1198 of bore 1192 may .4geasure approximately 8.5 mm The
interior surface of orifice 1195 nay be curved at an angle of

approximately 12.70 degrees. Distance 1152 nma sure_approxi.mately 11.08
nm Distance 118% ﬁﬁ?tr%é%@r @as mpaswed fane the ?K@’I eﬁﬂﬁs Bféggﬁ‘u'@émi‘g%S )r/ray

neasur e appr oxi§gs g be oRBrdRhatble1 700 A L the AN AestARe Sebghdeen Dor e
1192 and orifice ?kléé’ ?o’sa‘gglbproil xtel y rﬁ dghReferrl ng to FIG

11C, which is shgnineh maymessere @Pﬂf@&mﬁéﬁv 5350tf'@ﬁgu elV;L’ 19P¢to4AkR 1156 is
appr oxi mately é&&gﬁar{’ﬂ@l mﬁmﬁ?l W2 fRmpf orifice 1191 nmay neasure

approxi mately ly vmthln orifice 1195, there may be
di sposed a subst ant J023Ry F1Gv4$3C iz a Crasse-setiional side vidvdohstodt WdhBctakemy neasure

aoproxt melY 8% R YhS R TR M8, o sHilnBtt o H0BREC, o, o
17.88 mm and wventch-td-teftaredistanee PPt ddtwaeel orific8s 9539¥mand02383 i1 G 12A
Lgr ?egggﬁggci Iovgar\lg:xﬁévatglyﬁ g%enbo E{%ﬁtpg%sﬁ mgé)srulrélgaggr%g(fma]tzelﬁiﬁgm ' ch
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




enbodi ment, spring shaft 1206 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 nmay extend through

nubbed port}j . A flange 1291 may be di sposed on an nubbed
portion 125@?9@%§ﬁdi ng fromthe center of planar surfa@8$¥’g§z?%§| S a
barrel 1294. Barrel 1294 is cylindrical and of a dianeter smaller than the
di aneter of circular flange portion 1297A. Additionally, barrel 1294 may
contain evenly spaced rectangular orifices WO 03/041386 PCT/ US02/ 33581 -48
1293. Barrel 1294 term nates in a planar surface 1294B. Extending from the
center of planar surface 1294B is a secgpd barrel 1295 of snmaller dianeter

than the first, which termnates in knobbed ferrule 1296. [0227] FIG 12B
Is a side view of one enbodi ment of the spr

shaft 1206 sho in FI G
12A. The di st ameasye APPFRAMAeY 2ankde Mg or %nn‘?wwtwg* S%r@ \M«gﬁﬁe of

pl anar Surfaceo@?e?ﬂ%ﬁéteﬁ@%@éﬂéfﬁﬁel|4>163fﬂaﬁﬁlea§ﬁfb rdhatelyd.0 ik, i s a ,
cross-sectional side view of ring shaft” 1206 taken along the |ine A-Ain

FIG 12B. Distance [0236] rrE@ui is amﬁrﬁmqu@hlpfpﬂerﬂwb igeahefea 1255,
measured from g%%bagqg#ﬁfn?ﬁén s déldeft ‘I5234.1%13@%§ %}?é &ﬁb@&ﬁ%n?fsofcl?étrwzﬁ id296, Is

approxi matel y _dianeter of the circular flange portion
1297 measur es admliovyianmaular yingo A frshranngianilip k992 may dedlispasedrwibtinf er r ul e

L0, " 04" o MRREO S TBLELASE R Sl SOE U epo et o o
vi ew of spri ngtshadtket 2B24 neartthe sthereendenBocketelii24 is usethto conpkesa 1256 of
I T T M L R e
strut 803. In deg&ibede enbodi nent, strut
[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 (hot 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




1303 is Hshaped. One pair of arnms 1396 may curve downwards as shown,
whil e a second pair of arnms 1395 may be straight. Arns 1396 nmay contain
orifices 1394 extending through each individual arm Simlar orifices 1393

may extendﬁﬂiszoggﬂit he each of arns 1395. In one enbodi E?@S@:’? out si de

edges of o 393 may be flared to produce annul ar 7.

Di sposed between arns 1396 is a first channel 1391. Di sposed between arns
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 nmay be approxi mately 36.59
mm The wi dth WO 03/041386 PCTI US02/ 33581 -49 1359 of strut 1303, as
nmeasured fromthe outer edges of annul ag1-ri ngs 1397 nmay be approxi mately
17.00 mm The width 1358 of the second channel nay measure approxi mately

8.50 Th i dth 1357 of _th first ch el 9,58 0232
FI G TC?C iseawﬁ?‘??é‘g-%‘?!ﬂ?'i?dﬁéﬁgs? ra(s)iaé'gw nr}g‘gr@?%ﬁ%n%ge?)uig%kﬂ's'pg? g[the !

line A-Ain FlGptwhbdRthé firstBAd SBESHH pBtiéns.  FifctibA NindstcRét 172516 &tatic0- cent er
di stance 1351 between orifices 1394 and 1393 is gé)rﬁr oximately 27,54 mm

Di stance 1352 measingethalgslorpitignel {93A end sapond; RArEAR &l 7E383akA8Ir s
: I PO} . )
approxi mat el y ﬁro@éamgll A*ééq%@%gﬁxei gggﬂi\ &Y b ?&héae\w&uﬁhﬂzﬁ e

di stance between oritices L and 1¢ pproximately 4.03 mm [0233]
FIG 13D is an1%98A (¢ eecaive etfriction o8 ball{nehshowmb ol ersmembodimentdt h 1360

of strut 1303 . b 4Rt 17, '
per :pegt Ive vi g@vﬂé ﬁ'ﬁﬁ\te%gyén%rﬁé%?'ai cgé%%ﬁgﬁr%éﬁhg EJ\?ﬁr]d e éaB;S)p?eci at ed
t hat shafts ha(FIGg 17&); suforinedgifes singte pigicanaft stainlasaysteel. ukeanatheh t he

B et e e B e e BB e S ebBelE et Wi o |0
cylindrical, anchyrimythbeadeditbgetheobi theinbase 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




hol I ow. Shaft 1416 includes a barrel portion 1493, and an annular 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 enbodinent, a

retaining W(E%é&?%{’ shown) fits w thin annul ar channel ?i%/usé 3iﬂjcure

shaft 1416 lon. [0235] FIG 14B is a side view o sha

showi ng the various neasurenents thereof. In one enbodinent, the length
1451 of barrel portion 1493, neasured fromthe interior edges of annul ar
channel s 1491 and 1492, is approximately 17.52 nm Alternatively, length
1451 may WO 03/041386 PCT/ US02/ 33581 -50 neasure approximately 25.12 mm or
approximately 24.92 mm The outer di ang2-er 1452 of shaft 1416 nmay neasure
approximately 4.0 mm [0236] FIG 15A is a perspective view of one

enbodi ment of a di spl termnatio ocket,h 152 n IS one.e di nment
socket 1524 is18%2Aand %gzgn‘ﬂ'@l RANY aﬁg"re%\'quéﬁﬂ%f’éﬁ&% bgﬁﬁaly be

di sposed wi t hi figa@BRda4te éa‘he%u:l@tnoléaéhmuabduarszerumnhgwdheﬂvéé%umy be

di sposed inside the socket 1524 near e 24 |{s used to

coupl e a di spkegwn isrthe @t Innashen e"(“i’Rﬁ"“@ﬁbﬁﬂ'}‘”'ﬁﬁe {J'ﬁf'?rhﬂn%i RNGssenbl y

previously deg é)%bl&&&é@]ns%&qegé5ﬁnd $ricioRNAGELAPTE2E0aR! madtiged/i ew of
socket 1524 taken 'al on line AAAin FIG 15C, which is a top view of

socket 1524. Tbmitasiogle Q‘F@éﬁnmé@ approximately 17.50 nm and radi us
1524 my meacur o adOPa e Er A R TA G SRR fiHRFRkoakg, T CoCe
one enbodi nent apfular fr&:tlenamgsc‘eeﬂ% 41684 8928 rare moataxbith 16 Bighi frictianies a bal |
o Lo el S an b aRbhEar5 S RloBEa b Y e,
assenbly, as ppricust) Yeserbed. badternatiddlyt iannalar yfrictiorpriags i1898A anyd on sl eeve
1656 s central ggZé“ Sé%/oge%ftatpr%)c%ated 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.



cable 1634. In one enbodi nent, the distance 1651, neasured fromthe center
of ball ferrule 1654 to a first end of sleeve 1656, is approxinmtely
398.90 mm Approximately a 12.00 mm | ength 1655 of exposed cable 1634 nmay

ext end pas fjrst end of nylon sleeve 1656. A distan measur ed
froma secg’#&p‘ﬂ’z(’r*bgsgf nyl on sl eeve 1656 to the center of Y’Eglll%%é?srlul e 1654,

Is approximately 12.00 mm In one enbodi nent, the dianeter of ball ferrule
1654 may neasure approximately 11.18 nm [0239] FIG 17A is a perspective
vi ew of one enbodinent of a friction limt socket 1725. Socket 1725 may be
formed of a netal (e.g. stainless steel or alumnum, and may include a
first portion 1793A, a WD 03/041386 PCF58S02/ 33581 -51 second portion
1793B, and an annular ring (or channel) 1791 disposed bet ween the first
and second portions, Fric élon [mt socket 17 i ng that

first portion 1793A024al SESnBGE 2i Wﬁ%ﬂ“ﬁrﬂd%éﬁew ﬂtﬁgﬁ'ﬁtfo@a'"ﬂ'tconcave

surface 1792A ggy 1@26&&@%10?4@ tHa Ithe AlSin PIG.1iBB) Inlor3émbedinRegitie a
friction limt ball (not shown). noeenbodlrrent fri Ctl§1n|lmt socket

1725, i ncl udi né"l@‘%ﬁ\%&\?@%&fﬂ%@@ "m s ARProxtmately(39.¢9 mitcfhe puter o ned of

a single piece g@&g FRifdly 38@0CcAME sur faces
1792A and 1792g%;r%&%fg§%£éﬁg§%§ﬂlmlt bBII qs%hﬁgebf reajél‘ed tloggt herm;t their

base portions Distaoees 985Reand 1866 mﬁasg dravv @ verical e ppdending| y
described, conggEnbGBARE of fitfion Atk beh' BB (5o RGE AR RALIY: Frktign N of

friction mater such ‘as tungsten- car or a num ox
Al ternatively, ringand898Asand 118328 lee@h/measure lapppeximatelyp 4 1108t mmundbat ed.

7G5 & or oseradily Taft R edyBiéyt o Mg Bl ese B Gl fbe admmial | 1S,
in FIG 17B andsshdegregs. Mherdiametzorn8a2ef asfirst boaresis AppeoXiralelyl27306.

ol PifeqiaRRSr 148 61 ¥ tenSion SaBiB'barb ¢ BBSixhatdlyB85|" ©°

approxi mat el y Mg
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 1831, 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.



radi us 1752 neasures approximately 20.00 mm while a second radius 1751

nmeasures approximately 19.10 mmto forman annular |ip about the outer

edges of portions 1793A and 1793B. [0242] FIG 18A is a perspective view of

one enbodinent of a friction limt ball 1826. Friction Li 1826
Hrsfy

i ncl udes a “YQYHBE niddle portion 1891; a first annul af M ring

1892A di sposed on a first end of friction limt ball 1826; a second
annular friction ring 1892B di sposed on a second end of friction limt
ball 1826; and a cable guide insert 1893 <centrally located within a bore
1896 running through friction limt ball 1826 fromone side to the other.
Friction limt ball is formed of a netab4(e.g. stainless steel or

alum num. I n one enbodi nent, annular friction rings WO 03/041386

PCT/ US02/ 33581 -52 1892A and 1892B gre manufagtured i ndependent | '
friction limt ball[02 ﬂ@héNﬁhdefﬁf@cﬁMéaﬁg % Mﬂﬁ rﬁ"?rborggp?XtELSZG usi ng
adhesives wel | b#é%ﬂ)@kdcﬂetté%%eﬂrrbmeshgzﬁaﬁé@ﬁd lﬂf’fﬁé’ébﬁ@rﬂtone&imbafnefrl ction
ri ngs 1892A ang 892B, cab gui de insert 18 dfriction limt ball

1826 are machi tird partionof mavagble %SQEQIYO?O%IWHU%O"[ ik $pckets 4729 ng t o
& alasand 186 uid i " dgiet oﬁ%‘tﬁ‘?ﬂbthurd’é“%@ﬁeéﬂlé GES &by IZ00s 18924

and 1892B are coa friction material such
t ungst en- car bi dre this npnmardmoe(eablgma‘slembdy 8a0 s&uenatp@edsmtfpablﬁaéhgw

described. Alter nat| an méGSsHR may be
| eft uncoat ed. “TH& § ﬁﬁﬁ%’? ??‘Vdch[a{r'gﬁéﬁr ?Jr)\ﬁés)'ar?% eiaq%a}%?%é?%éggf éoncave
surfaces 1792AagsemBlyo20D, Wertheeabétetoacgmemﬂwsm adowt feotigromene but al so

AR R AR A R A
nmay be tilted \Mltbfnaﬁvslqcbbtaswé&cuet adsemitiesf gfzmnﬂrfncﬁommmt lsbokets r i ngs
of rotation i 148preay we: akgnatsd nEouaraybths enafy ob MBRBR Ay o ' °
approxi mately 2pp0 degrees. In other
[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,
andl 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.



enbodi ments, the axis of rotation nay be greater or |esser than the range
illustratively given above. [0244] FIG 18B is a plan view of friction
limt ball 1826. Cable guide insert 1893 may include four perpendicul ar
cross nenbers hol es 1895A and 1895B nay be centra ed in two
of the cro%@ooﬁﬁﬁﬁgrs with the center of each hole Iocakéﬁngbzagﬁance 1861
or 1862, respectlvely fromthe center of friction limt ball 1826. In one
enbodi nent, hol es 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

enbodi nent, distances 1861 and 1862 eachs5neasure approximately 8. 00 nm WO
03/ 041386 PCT[US02/33581 -53 [0245] FIG 18C is a cross-sectional side view

of a friction limt 826 taken along rhe line A-Ain FILG .18B. In one
embodi nent, the [@Eﬁi&sﬂé ggﬁ i$e side;vigw gﬁhrﬁfmlo’bg\s’?”i@ggpﬂp&ﬂhQnat ely
30.00 mm The ggg&gomghqlggg 1854 of friction limt ball 1826 may be

approximately 3 Di stances 1855 and 1856, measured froma verti cal
line extending tholf252] FiGe49K isra bettarn view of firstfrietiondasert 193% (o the edge

of annular friction pePoTaMN tely
11.03 mMm The radl{?fs?ggilql?%gﬁgﬁgeéﬁt%’tﬁ»g \?ﬁgrbrfadl ushgggg%gﬂgéérgasures

approxi mately 1881 ,5W@@§ecmdeeutem?§véhre§9%b@$e portipR 409%ore i s
approxi mately 23.00 S
approxi mately 6.80 %ﬂml)flgl @f"ége‘*lg’r&s'&%ég"m@r' g.dtgg{?%g@\?gg@v{ o{ Igﬁé\@
enbodi nent of &arsertah9dtitakers abdrey thees divebA-A llmI-'TG Ma‘Krlespanmgé%‘Il%SA

SLidanly 11 pSsaURg | ahrlah TRpBSETR, " FBrt, oS ales 111 e
1928B. The pl upprximatety 5.0Ctmmn iQwier tianeter H@6dadiethe basersdantiorf e. g.
stainless st eelmeasures 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. 191 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



or alum nun). Wave spring 1932 is disposed between the first and second
pl ungers to space the plungers apart when noveabl e assenbly 200 is
rel axed. Wien thrust apart by wave spring (resilient menber) 1932,

pl ungers 1%3@,65/ ;1928B lift friction limt balls 1826 Q qu%{.ﬁ%?g]t act

with friction |nserts 1930 and 1931, thus allow ng frlctl bal | s
1826 to rotate freely within plungers 1928A and 1928B. | n one enbodi nent,
base portions of friction inserts 1930 and 1931 are threaded such that the
friction inserts may be screwed together to assenbl e abrasive socket
assenbly 1927. Additionally, the concave inner surfaces of friction

i nserts 1930 and 1931 nmay be coated w t-B6-an abrasive material such as
tungsten carbi de, al um num oxi de, or other abrasive nmaterial, as

i ously d bed, t d hi gh frjct t
B s ef s LSRR pipufy Ml b AED, BORRRn RS E0,
further enbodi §B|*'ﬁgn(e GDreatieHEmeRTber) 19?@8@&@@@:1@&%%%:@% pp9s he bottom

one-half to one- t portion of nmoveabl e assenbl y while friction

T pckat o ana2bag & $986° | RURgRrS 2093 apd <2094 abag whe tmovagbles
moveabl e asserﬁ%%rﬁﬂg 200! i8 rEi&'xéd ”Wl@%n |ri§'é\’t%§oe c@ﬁé@ﬁm{di’ngzﬁpfrfcﬁoﬁqu' pped

with at | east two nes of friction: I gh friction zon€ | ocated near the
base of noveabinsertat¥hils porayeed mffrectuonemmtm%r whichoeriaspondsido a | ow

friction zone ¢ peatiadd 9981 Ia rheadRéttabe 898 Ofn BRLARIRBRCTHLY 200

Al ternatively, rasi ve socke asse and rictron it sockets
1725 may be al frmtmaurmarhshnaylQacQMJedtﬂageihengt bluefare@ 269 blsingsasbebives 200.

[0248] FIG 19@3“?%?‘@’8?%?%2%&} ve view of a first friction insert 1930

havi ng a conca face designed to mate wi th an annul ar
friction ring of a [0258] i BiG.l 21 tis hgldrspdatise visw bf one Edstbdimgntoef & hr eaded

e e BabE TR el 2 B iR BB o8 el e
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



1930 of FIG 19B. Distance 1952 neasures approximately 15.25 nm and

di stance 1953 neasures approximately 5.00 mm In one enbodinent, the outer
di aneter 1955 of 'the base portion nmeasures approximtely 30.25 mm and
the outer dianeter of first friction insert 1930 neasur mat el
35.50 nm X&‘SPWM&ny, the interior 1954 of the base p%?til%g %S’Jlfl rsty
friction insert 1930 may be internally threaded. Second friction insert
1931 (not shown) has correspondi ng neasurenents, except that the base
portion of second friction insert 1931 nay be externally threaded. [0250]
FIG 19D is a top view of first friction insert 1930, showng orifice 1991
bored through the base portion of firstgfsriction insert 1930 to allow
passage theret hough of data, torsion, tension, power, and ot her comput er

systemrel ated cables. WO Q3/041386 P 2/ 33581, - 55 19E is a
ol de view of fPA58 beRiean gice 2194 E@%18 Bmxl%%t@'y[gﬁ& g@z [0252]
FIG 19F is a babemBodiridntOdistdnts 2166 'ni‘éds@fés'db?;%ilméfé@‘m BO%ya] FIG 19Gis
a perspective view of a second friction i nsert 1931, _showi n% a_ second,

ext ernal | y-t hr eaded[0263% FI6x 216/ agiess-gastiong! sitlecyiow sfbase terdinaie0 sect i onal
si de view of Sﬁég?qﬁrtélféd &Bn kRS fivd AJR HhLFiGKBIB.aoRiér difpetdr@@siof in FI G

19K. Di stance measur es pI’OXI mately 15.25 mm Distance 1963 neasures
approxi mat el y $hefattaneddaserp mSU@@PmX1mﬁt@|)b§é-é5rmﬂ istangeasur es

approxi mat el y %q gS z§§i %@%m%t@l?tﬁrsolgrﬁﬁl of A§@g%f§bof té]sg}rggn I nsert

1931 neasures apprOX| mat The exterior ase
portion nmay be approdrdatblys 36}0 tdégrees heDisteee 21621 measufes apmroxithatslyct i on

reer 19T ANl oty T SRohISE et 0 R LR e B e (0259
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. [t 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



showi ng 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 conmputer systemrelated cables. [0256] FIG 19J is a side

view of the second friction insert 1931 show ng base por [ 0257]
FIG 19K i YQ%9YBEm vi ew of second friction insert 1931. E&%%?ﬁﬁ G 20

IS a cross-sectional side view of an assenbled abrasive socket assenbly
2027, which corresponds to abrasive socket assenbly 1927, according to one
enbodi mrent of the invention. In this figure, plunger 2093 corresponds to
pl unger 1928A and plunger 2094 corresponds to plunger 1928B. In this one
enbodi nent, plunger 2093 has been fashpgned to slidably fit around pl unger
2094 so as to present a nore desirable aesthetic external appearance.

Pl ungers 2093 and 2094 nm made o tic or a netal (e al um num or
,SAt ai InI ess st eeM e"%’l‘fdp%ﬂ‘ O%Pé%aﬁé‘ﬁ 3&9%@?5%1 lét&féé{?%‘ﬁfbag% Resired.
nnul ar wave sppkifded With: uﬁ%iérﬁmrﬁ' uantmtvwm)t Rysicdlly(attaghingehe | | ent
menber) 1932, H klglﬁespose ¥ bet ween Sngers 209 i 9 y ! a@ mg e pl ungers

2093 and 2094 bpaesomﬁ@wrﬁbﬁ;te@b??& (ss@eemmu@mgravgv te%Baé 'on i nsert
2030, correspogl ﬁgsetébnfnﬁut&t c}%@bm 'ZQQ?WHI ARRPthe! FPIIO 22B8 b b@bf(’tehﬂéd?t I on

i nsert 2031, which corresponds to riction rnsert 1931, at thread
i nterface 2092 out beyond tbﬁt@dde ok the camputer system @201 ss@howniaFl®e22A ued

Logether 7L 3 URBHCERARE Pl SRS Byeth P8 Sutiyn (0200
bal | 2133. Bas@20@aifowstieFRPDBI 220318 dei positiometat any oneof atmdtitudeft  bal |
flattenod base BBNGH 958 08 FEREe S8 hoflonediien HUPHEEDC ¢ pae
structure. An aeduh grovided by itee movegpbl@ 284embly@203s t hose previously
described, 1s for meﬂ)z%ﬁ] a'tl'it'ng%]éa\/%a e S4&nt w Z%Zt?l’?éh?des 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



termnation ball 2133. Flattened base portion 2192 may be coupled with a
noveabl e base structure using screw hol es 2197, 2195C, 2195A, and 2195B.
Additionally, flattened base portion 2192 may include a central tensi on

cable guid rjfi 2194, a pair of anti-torsion cable orj and
a plurali t&@?*‘gé%?e guide orifices 2196. Like friction IPF&nh]t%ﬁ:%s S 1826

base term nation ball 2133 may be nade of netal (e.g. stainless steel or
alum num. [0260] FIG 21B is a bottomview of base term nation ball 2133.
The horizontal center-to-center distance 2151 between orifice 2195C and
2195B is approximately 24.00 mm Oifice 2195B is |ocated a distance 2152
of approximately 12.00 nmfroma verticagd-1ine running through the center
of tension cable guide orifice 2194, and |ocated a di stance 2154 of

approximately 7.50 mm f h t al th
t ensi on cabl e ginge a@tuéta%?egvzlﬁﬁhéﬁa%gdlemtﬂeﬁﬂ@n%@ Egeg?ﬂsiggeﬁgtn;ﬁ::e VO
03/041386 PCT/ ‘1@9{3‘65@53& a GimbaiRint 221 e s éduite PP FPOID 23 Wéwi S

approxi mately one _enbodi nent, di stance 2156 asur es

appr oxi mat el y TM0EEMeRh Of[tb\EGETDBI rglatiyecio; the past 2207 Withiiille iterioryi ew of
base term nati 3?)[’“(9‘%' df tﬁéﬁemaéb%%naﬁobl ferd'af® HiBpdidd dataBndCut er

di anmeter 2157 se portion neasures approxi mately 34.45
nm Di stance m&rm@lﬁﬂw%ppd(ﬁﬁﬁat dnyonezembodimenty hege Bablesargr es

appr oxi TRt el Y o R RAGSS e BEsTAGHA FoprBsa 2Rt ik 023 00

The di aneter Zl%)f n cabl
approxi mat el y 6 gveable Bssérablydorsifportingsan ERDDadpwithbenappsegiated that nm  The

S8 5 o ook oS, g ek B BB BERE, ™
i nvention y piptiorast poistd 2205y 2206 tand@20mov eabl e assenbl i es which allow
for  select abl © post 6560(%] FiG. sz % Hcolw?sta 0 néarlex%'mS e &Ya ggle(a':g%ry Figures

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



22A, 22B, and 22C show exanpl es of such noveabl e assenblies which
I ncorporate aspects of the present invention. Exanples of these aspects
i nclude a base conmputer system which is noveable by a person and is not

physically attached to a surface (expect through the wei system
due to graY@9¥**1¥f the use of a single actuator on the %gi/lyg%f&?ﬁe FPDD
in order to control the repositioning of the FPDD wi thout requiring the

actuation or loosening of nmultiple locks for the various joints, or a data
cable which is housed within the structure of the noveabl e assenbly. [0263]
FIG 22A shows an exanple of a noveable assenbly 2202 which is coupled to
an FPDD 2203 at one end of the noveabl egpassenbly and is coupled to a base
conput er system 2201 at another end of the noveabl e assenbly 2202. The

base conputer system 2201 is. simlar to the bgse c ute stem 242A. 1t

i ncl udes many &Y MAKINg\ife Rast 2286 Rienhihe oy &Sﬂ'?pu&g‘g %P@%eaﬂwthas been

desi gned in botfagi WEhsHtbridlgRd2gant sy anBthert eid Yof tppesst t he FPDD

at a variety ofé)\%% %@%ﬁ%& PlgCSI'}/ US02/ 33581 -58 different po i?‘i@%ns. For
Stg)ﬁci(l i

exanpl e, the bdemninatesune gimeal deinh 2844 whichy isspiiarpdnor the fitBRt wei ght
such that, w then %ﬁ;&‘;' 9Pbdty 22536 26,18 thdBAbIRIBA Sowry i Fr3.2201

(except through gravity) to the s ce the base conputer system

2201 wi |l al | oR2ByéndiritDpewesanddata ablasn2R® ansli224yepredtiMelyeWhiehof t he
Co bverturn. TG OrheoSh PRt Ttk fosB a5t hertiy Aaideplety (losd BRAR,  Svstem
posi tioned at aingleaetuating dewickidrisidtchf225Danay bptienally behiocateden tAPDD 2203
2 ooy 5o WD AR D S e SR8 B B R BN o
menber) 2205, aoRMew e S6lectabld poshiening2? 0@podiianingofthe FBRId t o each ot her
coupl 6d 1o the base GHEN PG BRsemeznshesanie bt neyBdbgegomay °

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



joint 2208 which allows the post 2205 to rotate as shown by arrow 2216
around the joint 2208. The joint 2209 all ows post 2206 to rotate relative
to post 2205, allow ng an angul ar displacenment along the arrow 2214 as
shown in FIG 22A. Simlarly, the angle between post 220 may be
varied as tHRE4RE posts are noved through the joint Zz?s?ﬂgmﬁﬁgﬁﬁng
notion along the arrow 2215. Both joints 2209 and 2210 include | ocking
mechani snms 2212 and 2213 respectively, allowing the relative angular
position between the corresponding posts to be fixed. [0265] In the
enbodi nent shown in FIG 22A, articulation of both joints sinultaneously
will require | oosening of both joints i4#4erder to allow conplete contro
of the novenent of the FPDD. In an alternative enbodinment of the system

shown in FIG 22A, SI ngl e | ocki.,n t cont,r ol i,sposed on
the surface of "PHB'e g ?Wﬁf(%isﬁﬁ}ﬁgé&ﬁ V\W m?vpgblglwgrgﬁlytbgiog ghandl e
241 descri bed adoe»&s-sleetl@rﬁm eﬁaQOWhrmrits subbfintial®y E@sethas tamahieancfcthet r ol  may
be an el ectromagnetic control whic | oosens htens t oints

el ect r omagnet i CBSNIGY SHHfaee tzr?’é)zconMPlé?aQi? qsggn% %§8‘bd§§%"qﬁgé Was5/ 33581
;59 singl € act Yairsn ey isciboibanas Rlafly HiendifeRoPaREiay Banicapg012307

termnates in oi nt 2211 which is coupl he FPDD to all ow
novenment of t hebe:B’@@CM\eelmnOSéiOﬂgdtlhespﬁégtremw to\g seh of e icamPuisr

portons of the, gt 420y 524 300 22 bhse (D ot RSO3 and

power cabl es Zﬁ one enbo ese cabl es a conceal ed
within the intds |conpleﬂ rméehanically to tite mvealpiemambwn&ﬂﬂeamﬂm theoﬂat a

bl nb ti t hat
oher comut o el e BURBTEh 2381 Holb e inbydhtic sRE ARG AUAdnE
portions of posdrabotfient, Zﬁéﬁaasamﬂuﬁéw&ontimq:orﬁpmer 2ompshents, whichher

exanpl e of a mgv 33 in a n es a base
conput er syst erfpéﬁgﬁebéﬁére otk 923@'“%’ s&r é@%’?&@mgg)féé’#r g@t s,
t hrough gravi t yinpaBotdp@t) controller, optical drive, network interface, and I/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 dispiay 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
(handlie) 2306 is in a second state. In a preferred embodiment, the
actuator 2306, through a single actuation, allows simuitaneous
positioning of the flat panel display 2301 and moveable assembly 2304 in
multiple degrees of freedom.



surface 2239 w thout being physically attached to the surface except

t hrough gravity. As noted above, the bottom of the conputer system 2232
may include a non-slip surface, such as rubber feet. Gven that the weight
and size of the base conputer system 2232 is designed accordi to the

t eachi ngs O PH¥1¥fesent invention to allow the support %ﬁTﬁﬁ@ﬂﬁﬁbp 2248
in a variety of selectable positions of the FPDD 2248, there is no need
for the base conputer system 2232 to be physically attached to the surface
2239 through the use of clanps or glues or bolts or screws, etc. [0267] In
one enbodi nent of the exanple shown in FIG 22B, the conputer system 2232
has a wei ght and size which allows a siiggle human user to be able to nove
t he conputer system w thout assistance from another person or froma

mechani cal assistance. The base conputer system 2232 isS _attachgg to post
2235 through a rot ai028RE I enaembedireent,p datd cable,(net hWn)Jg couRladiq o ot at e

around t he basg,c 2443 } s coupl ed
to post 2235 tﬁ}eoﬁgﬁyafhhee ?%ﬁ%ggng\%@ha{vé Icﬁrvstbe [ ggE’feb?uP Ih%rgg{g?%l t he

| ocki ng mechandisplag2etrolighéngtoshowr) Ieased (vithin theebasr)280dctheecableost 2235
and 2236 to be ri 5 ' he post
2236 al ong thebéﬁpo@gﬁ?f%@é}éﬁgc{ﬁ)@ﬁﬁ)ﬁé‘sﬁ%g@&g %B%ﬂﬂg rb%oh. P

count er wei ght RPaTurdinar embodiment e arfti-tonsiom cable (net shawvet)ds coupled & nbal

joint 2244 which js attached .to.th f R 2235 and
2236, in the empwgﬂﬁ%@hﬂmafweﬁ&%ﬁga%?s%'ﬂgﬁyui;d:&ggmzéréﬁgﬂc}ﬂgggé cabl es
2270 and 2249, Féﬁélp@iebia\yeﬂa‘ﬂd thei mbveable aisembbed304) from béiegeotaied s and

t her eby conceal ed b%%t heae osts. A single actuating device or switch 2250
may opti onal | yPB¥ONdR Rf&sgeteHNingd a 2248 to allow for the rel ease of one

or more |ockable Jotoztnbgn PIUABEr efnBodinlenity thb dorftugipbRdirengioni dfitikei g or
repositioning of the FP

noveabl e assenﬁ!@yeak@@ﬁsph‘bgi’oms @Eég%égﬁ*ﬁgﬁg\?ﬂ%%hghy%%%zﬁg ea
assembly as webhs@9305, 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



an FPDD 2263 and a base conputer system 2261 which rests on a surface
2262, which may be a desk surface. As noted above, the base conputer
system 2261 is typically designed to have a weight and size such that it
wi || support the sel ectable positioning and repositionin FPDD 2263
over a | ar J¥OP3¥HLEof novenent of the FPDD 2263. The gﬁgﬁpgﬁéggenbly
2264 includes three posts, 2267, 2268 and 2269, and also includes three
joints 2271, 2272 and 2273, and al so includes two counterweights 2277 and
2278. The noveabl e assenbly 2264 also includes a ginbal joint 2274 which
coupl es the post 2269 to the FPDD 2263. An optional single actuator
control 2280 may be di sposed on the FRBB-2263 in order to unlock or |ock
one or nore of the joints. The enbodi nent shomm in FIG 22C may al so

optional 'y include the use of ower ,and d h are di sposed
wi thin the postayepigmamsagured] JWQ?@!PGS[B ”é Wg%ﬁp PRL Mo nput er

controlled di SWrﬁah %ﬁéhqme%?’lggeth'eﬁ%r'ﬁﬁjﬁstorcﬂd“%eﬁad?ﬁha)dbéﬁé %/aydBé“ ce 2301

having a di splay surface an input 2303 for receiVving display data
to be di spl ayethasie afizinc, gingsllays, on pthes suiteie mefalskoeupinthgase bl y 2304 i s

mechani cal | y WO 03%? IR e nb@:fdo%%@%ﬁt Bt 6949 2%s! And s ingingpane!

di splay 2301. The | e asse a cross-sectional area, which
i s substanti al kkpmpepentshaeighs a@pwlmate!mé3 Omwdﬁywbdeﬂ@@Epmz?’Ovaeabl e

SoSSTY 2000 Al o SOB0AS, SRS AT sty e 1
to a user of t[2804dgset2305, amhFPBD E3D1darephawfagtsltedmzhmnt aludesisan(e. g.
2304 and to.t heRAl oS FaPn el Rl pidleabie SRSl e
assenbly 2304. cbﬂymgaaarﬁr@oohdmmauy hhe@s&dn@mucammalsmmbapat er
component s, WmuChr Incsla?eq housli the entlpé)ts str—:rr}\1 gl?n I % ras |n o e ¥poz©' e 2
menory, a bus, USRMN FAD y Y ply Dy grasping

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 o 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 to the moveable
assembly 2304. In this embodiment, moveable assembly 2304 is a
shake-like ball-and-socket assembly; however, it will be appreciated that

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



(i nput/output) controller, optical drive, network interface, and I/O port.
In such an enbodi ment, the mcroprocessor is coupled to the input of the
flat panel display 2301. In a preferred enbodi ment, the cross-sectional

area is defin a cross-section taken perpendicul arl Yop [ tud| nal
di nensi on aﬁgoﬁszé‘?%ﬁveabl e assenbly 2304. [0270] In one en‘%‘?ﬁ]gdlﬁ

noveabl e assenbly 2304 is noveable such that the FPDD 2301 has at Ieast
three degrees of novement. In one enbodiment, the overall weight of the
entire system is less than about 45.0 I bs and a footprint size of the base
2305 is less than an area of about 4.0 square feet. [0271] In a further
enbodi nent, an actuator 2306 is attached#d4to the flat panel display 2301
and coupled to a force generator (e.g. spring/piston assenbly) which

mai nt ai th bl I 04

(handi &) 2306 186 to: FhrameyLyE) aaertits3eh hvilRE T e Bopetisfaac onoi
2304 to be noveg %QSUQG'Apbhﬁrea@ﬂQatr%ne éBodihht, 3dheddssan éleetraﬁ@mlpd state.
In a preferred e I nent actuat or 2306, throu? a} 02'%Ie .actuation,

all ows si mul tara@bwedﬁ@lgrdqwhdwaﬂd amelecirapicalyastivareds @ptiga|q
moveabl e asseg’%ﬁ%&t?%g Hmbbﬂi%ﬂdﬁ‘%ﬁﬁ a%utfdn%ﬁ@%y%r@%@ﬁléa%

PCT/ US02/ 3358 n one odi nmen a data cab not shown) is
coupl ed to thevihiase zaostac@vaﬂeatthq)mdowndgoaa;ndzswf-catttrayf| rst end, and

coupled to a displ E%oﬁﬂntﬁel I 'b (sngtreélh?\ég,) ohﬁﬁﬁﬁn%{gp%\?ggpﬁ: Jdagge 2305,

the cable being di d (and/or concea eabl e assenbly
2304. I n a furshben ieRGSI masmmcmingttomecﬁmmmenttbfdhesmlﬁmht)n| S

fho fiat  panol tiinriy i 22hd v rABECER 6 B8 T ssemii 2800, %7 o 2t
beyond a pre- d&h@faﬁbt@ds%mblytZBOHOaﬁfdﬁba‘se 2305 pwhichrineotes anguralityt dfe
| ongi tudi nal di nensi on of the

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



noveabl e assenbly 2304 extends fromthe flat panel display 2301 to the
base 2305, and a weight of the system 2300 is | ess than about 25.0 | bs and
a footprint size of the base 2305 is |less than an area of about 500.0

square cen [0274] In a further enbodi nent, the I s not
fixedly R’k‘gﬁé@l@g a supporting surface under the base %\gg@sgzﬁ%gﬂ%] FI G
23B is a perspective view of another enbodi nent of a conputer controlled
di spl ay device including a FPDD 2301 coupled with a noveabl e assenbly
2304, which is coupled with a base 2305. As shown, actuator assenbly 2306
IS mounted on or contained wthin the rear housing 2308 of FPDD 2301. In
one enbodi nent, the internal structure -5 FPDD is strengthened to

wi t hstand the conpressive user forces applied simul taneousl y to handl e

2306A and the front surface of FPDD  2301.  The _ext er ase 2305,
in one embodi nezﬁ?’ exiending throughag ‘“@E%H@Mﬁ" ogmpveﬁ "‘Eﬁ'%@g met al

Far aday cage, EFcﬁﬁrhﬁldendJQSGBAE%ﬁ%ﬁ 2M@i‘§,tdo@|{:|e\d’%ﬂha Hmaleﬂd@sbssnal

El ect romagneti c uenci es é erfere with operation of the
conput er conporrfran é—’éﬁ@ea'ﬂt,fblF)foﬂr?‘lii‘neft“ih83 2A of eramk 2303 iz gpgtyelyage al so

cont ai ns '“terda%ﬂﬁe'éww ﬁagﬁgn@wéeﬁupm%he% ﬁem@hd%@apmnts In

one enbodi nent e concea netal Farad &é cage, like the outer plastic
VO 03/ 041386 PCR0999 Dogpkawitls3 dl@tybend 230 msaemmsétsieu 23Q8wwhisthelses, a top

portion and a %éér{géﬁ Rifih! tﬂgmtew g\érg{lq]ééfq efh 4R98hBBkI rrflé?ft TfinkO! orOI d.

The Faraday ca | oys, or ot er 's
met al s known i rguidee 2808 prc{)@’é@‘ﬁ]lelymamwsembtapersedmwnwaeistfm tlzetdﬁstaind its

wei ghs- appr oxi HRELEIoaE 88 IS oRREmERaHT digka FoRortReliBe b d 28501 2304,
base 2305, and iEWhepekeduce fﬁiﬂtimf aﬁdweeldasp!Xmmdﬂaatl'\dEQa(DSArslldeslwﬂblaf ely lift
computer syst eng:h%?r’\(r)\gl 'égb?g Iﬁogr?eaglm o) men tgngue %383 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.



carrying handle. Additionally, the systemis manufactured such that a user
can safely hoist the entire systemsinply by grasping the FPDD 2301 and
lifting. The ternms "safely lift" and "safely hoist" mean that the various
system conmponents suffer mninmal or no external or inter e as a
result of the% ﬁ%é?gs lifting actions. [0277] As shown inggF@F , the
exterior plastic housing of base 2305 may be forned of two parts, a top
portion and a bottom portion 2305A, which, when fitted together, forma
toroid. The bottom portion 2305A may contain a plurality of peripheral
ports and/or conmputer systemrelated controls 2310. Such ports and
controls illustratively include, but ape-not limted to one or nore of: a
Firewwre port, an Ethernet port, a noden1jack a power button, a reset

but t USB t, f d , t | at ed
pgrtgnang cont Iroglrs [q%gé}éélor%gé?n@g%# 4& Fj?é’r&n' Ilgt?e ﬁ@'%%@i%ﬁ{r@&n ggs?ean
2300 shown inyid &yle %thémoﬁaﬁe 29@596:%&9 btaﬂ f@memscﬂs gRAaterchai he

i nvention. System 2300 includeS a 2301 having an actuator assenbly

2306 attached theoargleat d\lhm@léi@ﬂ @n@% Bﬁﬁqﬂ? 4p9prdacts bak ferfde 48fhe IRict uat or
assenbl y 2306, F‘i’@dsz ech%ﬁ@éd ng%yag%‘ﬁglet ;‘)}o{/lB@s %Vf‘eﬁglbﬁlngarﬁ&ﬂ'@ﬁﬁ $n 2304. In

thi s enbodi ment, nhovea e as snake-1i ke™bal | - and- socket
assenbl y; howeveg, actuatar pssdmebly 2EO0A), mtbdnqrh@ﬁed r@ﬁﬂ'@&"'@%’pd%afﬂﬂg%gsenbl i es

oy a0 be s oAMgbuRRabbYes AnEPLIARh (R8I ATBNCISIRRLI081 - o4

drive (e.qg. aper rovi portion of
base 2305. Aper¢quired?fil Pelax maveabierbesimblyt 2302nc|lnu@es embedlmnrt,oam call'y

T e e e e T St
base 2305 acti whpiwst 2370 dd d-second olsligue dine extendimgdiam theagentgrGd pdjot FI G 23D
;icgr {j?ﬁg Y;e\é\/ggggt 45 C urglgéh t?\ééf &ﬂl\;ﬁi?%ﬂ@% cM’nngune ﬂo%,smezaéﬁ‘re%%g

the range of approxmately 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



As shown, system 2300 includes FPDD 2301, actuator assenbly 2306, noveable
assenbly 2304, and base 2305, which includes a plurality of peripheral
ports and conputer systemrelated controls 2310, as described above.

[0280] FIG _23E is a front view of the conmputer system 2 | GS.
23A-23D, actt¥®t o one enbodi ment of the invention, ﬁggmg{f@\%ﬁgﬁg FPDD

2301, view ng surface 2302, and base 2305. [0281] FIG 23F is another side
view of the conmputer system 2300 of FIGS. 23A-23E, according to one
enbodi nent of the Invention, and show ng FPDD 2301, actuator assenbly
2306, noveabl e assenbly 2304, and base 2305. [0282] Referring nowto FIG
23G, a noveabl e assenbly 2302 simlar Jp-that previously described with
reference to FIGS. 4A and 4B is shown coupled with a flat panel display

2310, whi ch, |n one enbodi nent, ing¢ludes a hausing 2301 ttachgg to a
portion of t he flam@ pakem §‘H'§?ﬁ%§’f diglalepagd 4494 {0 a higanial e 26R92311 of

the flat panel giehaiiy th%é&@; thc.f'ﬁugwﬂt 8f39&rel m@?masdrésoamuﬂﬁmtayassenbl y

2302 using at |east one or a plurality of screws 23317 Wthin

housi ng 2301 arld.63/am. ohgor@a)ﬁpjﬂsndlm@t,dheaed!ua%%@&b@mﬁgémewms

strut 2306, o pHE e TR Tatdy 4 AR0T eyt A Bt

di stal end ZSOGﬁnllam;palednmrlbh bavelad| pdriion Ldfecaa(H35249/ﬂ"|heh_a sadius afhed to a

e on e PR IR A OB A, S0 Shruan an

2305 is coupl ed w t [0288]i Witareferehce 30 BES. 24D, avidetkis 280shd vieve optomguenl end

20RO oL ARRC  GNSRCH Bl SPUBRES 00 Ty S ol °ot

2308B of spri N@epth @ htight) 2069 ehapproximdelyt22063vnihias rhéssured éohpa of a

spring 2370. | rt]oyg) Qgﬁgc%bffdorm E) a bo&om s%rface 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 glide



gui de 2308 progressively narrows or tapers downwards fromthe distal end
2308B to its proximal end 2308A, which includes a bushing 2350, which
gglps reduce friction and wear as proximal end 2308A slides within channel

07. I n one_enbodi ment, tongue 2305 may include at its ' end 2306A
a channel &% &G therethrough into which a set screwP§&R§§%§% screw i ke
mechani sm 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
tensi on cable 2334. [0283] In one enbodi nent, a handl e 2360 having a di stal
end 2360B and a proxi mal end 2360A nay be operatively coupled with the
actuator assenbly 2300. |In one enbodi negg, distal end 2360B of handle 2360
is coupled with a top portion of crank 2303 using a set screw 2332. In one
enbodi ment, proxi mal end 2360B is fashioned into an(@g? nom c . desig

[0284] Ref erri M§92eR0rmay include a pinralifiyoteieis 3503 pxten Bypwandfrom t hat

the actuator a i I aghuat or
assenbly 400, o&‘mﬁg uﬁﬁgéw g‘ﬁHQ"Pﬁ‘l 21'SIQIBGEEW a?&ﬁﬂy éelfcgng Jléeﬁméé%oﬁaﬁgl e 460

was coupl ed wi membodimenuadnlwshtyazfmgg@dije@25%smay1be@@aehech@dhemmr eas

in -FIG 23G % ggk 2303,
which is operahﬁ%éfgfﬁéglup(ﬁﬂgn%?@%%to ue 238%88%6%04?%3&’& g I N turn S
coupl ed with tusetddlholdglidd eéng3surelyt withisdan abrasafes$mketablngen2m WO

03/ 041386 PCT/ Us02/ 8 [ 8 r will be
appreciated th owpﬁﬁ?r ﬁﬁ?@ﬁgtq\?ﬁn cﬂﬁ?gﬁ) Jé@%%%@é?gtﬁ@gf@%e%ﬁ&?lé@wl e 2335
i's greater tharplurbl‘t@ ehfblkesapositiondd vdthm @n abrasbie sackiteplasgerc(matact s bal |

ferrule 434. h FIG 23G the changed tongue angl e provides the tensioning
mechani sm (e g°‘ OWR}-uat or assenbly 2300A), with increased mechani cal

32;?“; g?geas the cpdE90] 2%18. R6BOERS hotigrhtvisw offylidd ringd2800; shb@ndnount  of
FIG. 25A. In one embodiment, an 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



required to relax noveabl e assenbly 2302. In one enbodi nent, an angle
nmeasured between a first horizontal |ine drawn through the center of pivot
2370 and a second oblique line extending fromthe center of pivot 2370,
centrally through the distal end 2306B of tongue 2305, ' t he
range of aaﬂq Hﬁ?ely 40.0 degrees to approxi mately 85?%%®E%§%g§£
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
FI G 24A tongue 2400 includes a distal end 2497 and a proximal end 2496. A
cylindrical bore 2492 extends through the mddle portion of tongue 2400 in
one enbodinent. In one enbodi nent, theggistal end 2497 of tongue 2400

i ncludes a bore (or cavity) 2495 extending froma top surface of tongue

2400 downward towards a bottfom surface_ of tongue 2400. Siml.arl at
proxi nal end qugfm%;nﬁlﬁa'“ﬁﬁbé'amfé?rezg@ ?f(rDI W'Q"@&Q"%F'ﬂ%ggogore 2491

ext endi ng ffomﬁeéﬁeéggp@g@?@f}elgmaé AP WHiR aweb@hté?naiamg&acessa tongue

2400. These features a hown with reference to Fl 24B, which is

a cross- sect i omagassrescappreximetely 23§0snms0pus AJAR MA- FI G 24A. [0287] In
FIG 24B tongue 240Ebi9%§ %\ﬁ%ﬁ}' b%d)@rmé,F b rladdf of%?ﬂbgé'rﬁﬁieﬁ%)é,“l-m mm
nea r t er 0

A di stance 2452, as ure 0 e cen poi nt bore 2491 to a
center point ofindledingobwtanobdimited4Br plastics; qwlymprs, onptas.eglipsssasd mm A

oo oy, ToeBEr Rt a0y, AR M7 B el R TRRASS
from a bottom sionirel evalfthidkséss of apiraifatelyd.a nimar iz one amblodinerg4be
e o ntaeom BB o357 BB ShnBll PR B, 0,
of approxi mat el|ybrichtid@ thatendl o Fepexamiplopibelrgladsl stidtidsmay beintoiporatgd an
|nterior bevel %\(Jilthﬁ)r? .ratglligg rl%fg f(c:)?r}\/ieé %f %l%\géc,qgslnc?'eééaed{hlésfrigt]cional 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.



approximately 11.40 mm plus or mnus 0.25 mm [0288] Wth reference to FIG
24D, which is an end view of tongue 2400. It wll be appreciated that
tongue 2400 in one enbodi ment, has a depth (or height) 2459 of

appr oxi mat nm as nmeasured froma top surface 2400A to a bottom
surface 248\8é0%%‘“?8 ngue 2400. FIG 24C shows a top vi ew %@58%486%‘ 2400
according to one enbodi nent of the invention. In FIG 24C tongue 2400 has
a width 2456 of approximately 11.15 mmmnus 0.15 mm Wdth of 2456 is
measured froma first side 2492A to a second side 2492B of bore 2492
extending through a md portion of tongue 2400. In one enbodi nent, a
bottom portion of cavity 2495 is substzgtially elliptical in shape and has
a wdth 2457 of approximately 6.97 nm A wi dth 2458 of distal end 2497 as
measured froma first side 2497A to a seﬁond si de 2497B neasures in one

enbodi ment, appr oxi K8&%ly Whensoglida ring iRemgtdedn dhe, Mpld shepld besa t here

I's shown a per fidfdniedeto MirdiiZ edclibn B Mdiks, 238 bIwéH, AlhdsD ap@av&igbodi nent
is inserted within a friction socket plunger to preserve the cosnetic
finish of the WAaNks. Mold sRBFUGtiPNFSloUld confprmyto gopd Meling indushyt antial | y

spherical in Sgﬁ@@tice@‘aﬁé NMafd RS theP Ui cdfBR WM REndsdOPRagEBOGTENT | S
an annular rin attached to a bottom surface of glide ring 2500. In one
enbodi ment,  glGurtomi Mgldessioby e Sotietys of Filastiotledustao InovhiSimilady laflr ger t han

a second diane . ' ipt.eri L f
b ring’ Sogutarsr shAape el og e of k!, Yard Migrke: bRChE! nblhd 3087 11 e
ol 1 do WO 03/ 041380 DO R0 aaeay ER e o T ol Aot aral ity of

i de - in may i nclude a plurality o
J1 0t 2503 ext SRS QAR AraAmEr MRHERPI 0 of o1 1 de ring 2500
towards the second @208}t FIG.286A%shows ancaterasivd edéket beariry 2600, alhidhyinof pegged

foet 2504, ™Y D8 GhbaTHER Bey BE inbg wilRY HTRA%YH AGiSH sSblaffdt N9 2500
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 embadiment, 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,



used to hold glide ring securely within an abrasive socket plunger (not
shown) by inserting one or nore of feet 2504 within a correspondi ng
pl ural i ty of holes positioned within an abrasive socket pl unger (not

shown) . ‘g(gh%ﬁé?%ﬂeZSB is a bottomview of glide ring 2%8&6@ 2 in FIG

25A. In one an angl e as neasured froma |line endi ng
froma center point of glide ring 2500 through a pegged foot 2504 to a
second line 2510 extendi ng through the mdpoint of glide ring 2500 through
the center of a slot 2503A neasures approximately 30.0 degrees. [0291]

FIG 25Cis a side view of glide ring 2500, shown in FIG 25A, further
illustrating placenent of slots 2503 an@{pegged feet 2504. [0292] FIG 25D
is a top view of glide ring 2500. [0293] FI G 25E is a cross sectional si de

view glide ring 2500 fake n G 25E a
{ ocal poi nt | 268458 porkicy GFui S5 s BliachOS Ko ubsiastaly Repengichiarazs
above the bases% odeII%OZ' PObasdSorién zsmwaeﬂali p602 ﬁayér\rﬁlﬂtﬁfﬂ%@dﬂe 2556A
extendi ng through focal (gm nt 2557 to a second parallel |line 2556B. In

FIG 25E, a |iagprroxieaigly 0,849 mmainriyn ermings 0l MBE6A ext ends from focal
poi nt 2557  throughyg: ﬂOQ]C%’B?@éwé’%bbké’t”b@énrgjz%gg%ﬂ'rﬁ@y pe0BompHgsdtlofAngl e

2555, as neasured between l|ines 25 , heasures, in one
embodi nent, apyawmaievalssndgdlaggb@bsot limited do gless.aanetals,2plasties, t he

t 'l of ' 0. 025
om i et ho PRUEP PNESRERRUAE ProfBRBl BHRIAR. Shroals BB %0, 000

mm mi nus 0. 025 beating 8600 & sunPE¥eddf IB8rif@H00SAR/ wammmmom|Mm-, t he
e ares " SBISERhedESF gBBlkiBMeg] Gl AE, 1) B BB i
appr oxi mat el y 2dgé9have aistraighthesa Tolerance of 0.05 per centimeter 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



[0295] dide ring 2500 may be made of various materials, including but not
limted to: plastics, polyners, netals, glass, and fiberglass. Preferably,
glide ring 2500 is made of Ryton(r), having a nom nal wall thickness of
appr oxi mat el nm In one enbodinment, the material conprising glide
ring 2500 §":f’?14&?8ﬁde an abrasive material or a |ubrica g ShE gsrl al . For
exanpl e, fiberglass strands nmay be incorporated wthin a glide ring forned
of plastic, to increase the frictional qualities of glide ring 2500.
Simlarly, a lubricant such as (but not limted to) Teflon(r) my be

i ncorporated within a glide ring fornmed of a polyner or a plastic. In one
enbodi nent, a plurality of plastic glide2tings 2500 may be manufact ured,
each having a different frictional quality. For exanple, Teflon(r) may be
i ncorporated into a first glide ring positioned within a fi rst socket
assenbl y coupl dnethipdsuged Fcamaaaf?éturaﬁ@w@vpowntﬁ@ BogKat geaargh Wwbe

i ncor porat ed wijt @, fpgecond and third glide rings positioned within
correspondi ng second and third socket assenblies operatively coupled wth
the first socket asf3@§ly. Rcffﬁrrmgen@mtnnﬁlentﬂﬂgl theee iis showpsaEress only
used in the thr WaE ! ébqﬁﬁ t [ In
alternate enbodc‘%ﬁté%%%a%l uralrgl?td ? g ||§§ sr%gts%%ﬁm%qoﬁ ﬁfhggs ane

di fferent frictanbradimegotl abrasive myrtb%?@%ds tdoupleghwith abrasivenigsartof a

e o ot A702e RACHknat GiEr bl DR her s arie i RF HbBE: Hififhet 'S, te?',at
e o Tl ﬁgszgotéf??pﬁiiwm?dé?aurémﬁﬂ e 2 oo
the. entire sadreimon) B8y b waveBRingsolesd6oed B pesinfisqRidiet | de
ring 2500 is mdsﬂ@ﬂblytmmmﬁhpﬂl@ m adﬁabrasﬁd soeket iedtings 27DeAt i on pin

k te bl t houl d f
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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



practices as stated in the current edition of "Standard Practices of
Cust om Mol ders" by the Society of Plastic Industry, Inc. Simlarly al
exterior surfaces should be free of sinks, gate marks, ejection marks, and
ot her type of cosnetic defects including but not limted,_t | ay. included
particles, WRPI4MEP ks, and sinilar | nperfections. [0298] PE&@%E%*ISI‘]OWS an
abr asi ve socket bearing 2600, which in one enbodi nent, nmay be inserted
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
material such as silica, alum num oxide, tungsten-carbide, or other
abrasive material. [0299] Referring nowygo FIG 26B, there is shown a side
view of an abrasive socket bearing 2600. |In one enbodi ment, abrasive
socket bearigg 2600 has a thickness 2605 nmeasuring approximtely 1.40 mm

I n one enbodi miAtcouRle thet diptalpasaf SranksgBoR Witha geites Popliqneef tosgkeng 2600

nmeasur es appro@arérg:tel y 37.300 mm [0300] FIG 26Cis a top view of abrasive
socket bearing 2600, shown in FIG 26A. [0301] Referring nowto FIG 26D,
there is shown a cr §@308]sétonemmbediment, itegydistalagndof sprirg ehaft 2888ri ng 2600

of FIG 26A ta o} | A I 2 -m [ 26D,
abr asi ve socketﬁ%ﬂteazég%gbé%gglrhg@q gﬂﬁbvx%:graggzmv@ggeﬁ%bter shrgl?g% S
substantial | y pheapngB802Paand trackibestng 28028 may bewsduptas with gindsyofcur ves

e 2 ons, R BBy 30ER etk e BT Bbass f " =
t hi ckness 2661 aatusappassaemiplyc2800 8. dfluated ants shawndtih F16628apperturesat el y
O O e T 3 o i, "o |
2602. A base p@ibsintidhY Horigbnteny IwithdIhdatdes i HolsiA§EB13{ In other

embodiments, however, aperture 2816 may be 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 tﬁe 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.



approximately 0.849 mm plus or mnus 0.015 mm [0302] Abrasive socket
beari ngs 2600 may be conprised of wvarious materials including, but not
limted to: glass, netals, plastics, polyners, or fiberglass. In one
preferred en@odinent, abrasi ve socket bearing 2600 is conprised of
Delrin(r) WOO M white; and has a nominal wall thicki&ddSgy3ssst
approximately 3.0 mm In one enbodi nent, straight edges have a
strai ght ness tol erance of 0.05 per centinmeter not to exceed 0.4 over the
entire surface, and the flat surfaces have a flatness tolerance of 0.05
per centineter, not to exceed 0.4 over the entire surface. The abrasive
socket bearing 2600 may be added to a frpgcti on socket (not shown) to
provi de an inproved and nore stable friction perfornmance than can be
obt ai ned using the friction inserts shown in FlIGS. 19A_19Chb£0303] FIG 27A
is an expl oded persf&tHyRefeEinDpnoy 19 K6 APB.slhereds showhns \erosso,

accordi ng to angkiiéial ROHEWRIT andssbhIdd SRBE 29003%6&'1%%@%@%@%@886%' y

2700 is simlar to socket assenblg 1927 shown in FI G ring again
to FIG 27A, sdlliderings 281@A and 29008 thareindes abrasi ve socket bearings 2701A

and 2701B, abrasi vey’, I G ggg%g\@@&aﬁgggg%égsg&%ne gw;qelﬁtFI@brasi ve

I nsert 2702A coupl e W't h abrasive rnsert fo hold socket assenbly
2700 toget her. 298804] Referring again to FIG 27A, socket assenbly 2700

e " Y22 S RaRRATle BAnAR R W BhRRE Bl T
potential ener @f avdprimgpguide és.g. SHHNG shaft) 3006, accerdingrts ese edibodmeentst or ed
POt enti 2 ener g LSk n St shiad SOUBSA0GH IR o ol S0 Tor,
2700 is incor p@o@0Adand & distal entBHoBNt Praxiraalcent 3000ASnclldes adkste assenbl y
PCT/ USob/ 33561 3098 et MeSdaraug i i BoPHHE BLSRGIIEImaY Deocket
assenbly 1927 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



in FIG 19A [0305] Referring nowto FIG 27B, there is shown a cross-
sectional side view of an assenbl ed socket assenbly 2700. In one

enbodi ment, abrasive insert 2702A is coupl ed mﬁthkabrafive insg;BS 27028,
such that o et plunger 2703 and inner socket plunger

conpr essi vel'y g@%@%ﬁt resilient menber 2704, which in onePCEHYFIHENt may
be a wavespring. Al so Included in assenbled socket assembly 2700 shown in
FIG 27B are abrasive socket bearings 2701A and 2701 B. Abrasive socket
bearing 2701 A is disposed within an outer rimof outer socket plunger
2703. Simlarly, abrasive socket bearing 2701 B is disposed within an
outer rimof inner socket plunger 2705.-{83306] FIG 28 shows an expl oded
perspective view of an actuator assenbly 2800h|2£n;gar.t? tPe actua;g{
assenbly shown jn_ .Fl ferring agai FI ¢ actuat or assenbly
2800 in%:/l udes a°r°ﬁ'Hl?$ieH8&%’§§, °@ﬁ“§§‘ggﬂggb§ﬂs Qﬁ&°§%@L§Aﬁ%ﬁm kyushingki mal ~ end
2813B. In one 300208ecmed in place ¥t aqbtaing Hingizoend 2813B of housing 2813

i ncl udes a bore 281 a dogpoi nt. Sel f-1ocking hex socket screw

E i nt o whi ch .
2801 may be inserte O@g}r g&%&?fﬁﬂ@@ﬁ%@ 6314 there I8 showAcp gsrﬁegect[wlesm!j A
spring shaft 28fsw oha\s Shy i % t\Shi d en

22038,g may be insef_,t gdb\?m%tﬁ?gfﬁ%\mi%nﬁ??ﬁdro sgfré{g‘gogs"?g"%@ﬁé' |r?g 2803A,
in one enbodi meturalitye9f apartusesof hples 3 1@9anincdna embediment, sockehd100, screw

2801. A shaft rae=)Y) t oupl ' ; ' shaf t
2803 with a prgﬁiar&r%'ﬁae?\@%c!?ﬁgﬁgu?@Sgg.ﬁﬂ?d%g?tgt@ %“ s?ﬁ%ﬁ'tnuggggg%ﬁ%t ai ni ng
pin 2812, needlmetekari ng 2810, and retaining end nKI on M/ashelr 2811 ][my bek
used to couple the ¢4 I ; t t.he roximal. end of cran
2809. Li kevmpse', a ng%ﬁbg B%%ﬁﬁé Bég’:ﬁdn'a&%%é%%&el I3 ke Bﬁ?ﬁpnlﬂe‘é’ 8, a
shaft 2807, andhe speketi3i0gshawrgin2BIG! 3. lire one enbidiMdnt)4habkr ring :

PCTI US02/ 33581 3'16% éo%t&ﬂgpép%réxqr%ageilf t1§| hcﬁgg (c())rlc aﬁér?d‘r‘ésfg%’o,"%écm ﬁolgent er
portion of tongue

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.



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 and track bearing 2802B may be coupled with ends of shaft 2804 such
that the tg9§k b?ﬁ{ings slide within apertures 2816 when __actuator assenbly
2800 i s actUBPUY¥Rs shown in FIG 28, apertures 2816 ndy D8 &Y%t antially
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 2813. Simlarly, front portions 2816A
of apertures 2816 may be inclined upwarg. such that apertures 2816, when
viewed fromthe side, resenble a substantially "L" or "J" shape. O her

configurations of apertures 2816 will be readi lél apparent to those skilled
in the art, and thifd radidgpshoumdn SilGcdHR as radiug 3169, @sdaesayred Eamdpealbe

desi gned to m R A t : ' 1N 815.
[0309] I one Sopaog, ealTES i he il o R 1S SO P BUS0 may be
manuf act ur ed u$rmENEHG.81Aferi al s and net hods used to nmanufacture the

components of the a o] fg‘g | ; I ng now
to FIG 29A there a1 CReft rls")p()'etétnﬁyg?’%'?V\}&Sf'ggh‘%‘&'?%?ﬁleﬁﬂs@géet 2900,
i nto whi ch gl i oiew phgdension sablecassondly 3200, aseoiding:ta anl embodimmentefbodi nment ,
an interior di | .ud A plas all : t yres 2920,
I nto which one%tp%sreﬁﬁgg\é%@ & eg‘?nsggoé I%ﬁ&%@@&&%&@%& |In?]‘.§§et§d to

secure glide ritengdor?edlfld 320d, hadid® B proximiahesd GREOSA 280 @istalneran®2058)0di nent

St o Davs o RS, bBenk O YR Bh i BBaR TR B "

enbodi ment, heltashed toapasibhcable3289. ext end t hrough i nner di anmeter 2905. WO

03/041386 PCT/ US02/ f’&%%} inﬁcl)ne embodiment, a nylon 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




[0311] Referring nowto FIG 29B, there Is shown a cross- sectional side

vi ew of an assenbl ed socket 2900, show ng placenent of glide rings 291 OA
and 291 OB therein. [0312] FIG 29Cis a detailed view pf section A shown
in FIG ] Referring to FIG 30A, there is shown a ers ective
view of a%§8P¥§3 §U|de (e.g. spring shaft) 3000, accor diffd/ 8%

enbodi nent of the present invention. Spring guide 3000 includes a proxinal
end 3000A and a distal end 3000B. Proxinmal end 3000A includes a bore 3006
ext endi ng therethrough, into which a needl e bushing 3004 may be inserted.
Proxi mal end 3000A term nates in a substantially planar face 3007, from
the center of which extends a cylindricaf-barrel portion 3003, having at

| east a recessed portion 3005 therein Cylindrical barrel portion 3003
termnates in a co%gave face 3009, ﬂ]mhlﬁh extends anot her_ cylindrical

barrel portion!S38889 485Ny %F°§Prﬁlth% gAhEEY4 @ FQRtamipate W@t ”CB?'Pl ndri cal
barrel portiongsgfRlcss ofithd S8cksH éﬁnp:!%gbé %dVeﬁBlbea%séﬁ'lblytd( end 30008.

Potd
I n one enbodi nent, a pl astic bushi | ace on th di stal end
3000B and secured W&323} Ipcang wh@dlmeng rrslgmi_lon[qi:s 4ptma%2%randwglemv to FIG

308, there [ shgsmfing LASEmSHR ot il louBHlE okbembimayf B SpAIMbA) do 3000

shown in FIG sprin 0 1 ncC des a
proxi mal end 3G0MRIngaard/ar aiedingl shasth QB%Bnd M@Vﬁrﬁsﬂomﬂbwﬂoim shown,

including a bo%ﬁ’é‘ﬁ§89§861‘)’%&g %bcmo%n%%m{ A t%ﬂo@ﬂgﬁag%e e

Agai n, proxinm term hates at stan l'anar” f ace
3007, from whi oh thexauterpodionyofi sideve 3204 4o roontandrat soeatB 16y |dumtédg one or

rore recessed Mgl hggRR 0 Gie Bbggng (1o e prosiim end 30002

3008, having a snaf032d] alRGe33hEsnaqerspetiveatrorital vie ppat ¢comp@ep3. At the

WD 03/041386 PgTsltgr%ogég’g’ mciLudlng 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 3306B 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.



proxi mal end 3000B of spring guide 3000 is disposed a plastic bushing
3002, secured in place with a retaining ring 3001. [0315] Referring nowto
FIG 31,A there is shown a perspective view of a socket 3100, having an
interior diageter 3101, which contains a plurality of apertures or hol es
3120. In oﬁ@ogﬁ%&gfnent socket 3100, i ncluding annul ar Flh] L is
manuf act ur ed of alun1nun1or simlar netal. [0316] Referring nowto FIG
3113, there is shown a top view of the socket 3100 shown in FIG 31A 1In
one enbodi nent, annular ring 3101 contains approximately 12 holes (or
apertures) 3120, each hole having a dianeter of approximately 3.0 nm plus
0.20 mm In one enbodinent, the centerggof holes 3120 are centered within
the annular ring 3101, which has a radius of approxinately 30.0 mm as
nmeasured fromthe center_point 3130 of socket I n one enbodi nent, a

line 3160A passi ngl43%5bulie MAveakis pase, d?gﬂbq’rémﬂ'lﬁ\?ﬂeﬁfa‘kfége&ﬁm%@re 3160,
with a hori zoms?étem ?5‘003%%%3%%% mgbwraa?m 10113 to RBL T 4538 R, ahdsocket

3100, of approx g degr ees Referring nowto FI G 31C,
there i s showni:amsvesble b\e@tslog.lal uga@@dvneé&prbf ThecmeveahlodasgkieMadl ong t he

(i ng 3101 meas v iredls bd Gl afERDE (3G sufidt b SIGPR Lo TRAZRC | Ceat oo

on a |ine 3165 angasaighigoftthe sooNeablecbasmisedesigneslo ik tte manner deroribgd rratel y a
Socket 3100 ' B9 Sielhe 8ot paRitid qodhiah 3P0 s 8 vauEs ! o

focal point Sbﬁairfermmaosmenawnmm)tlcaasmgyh@@sthnmmo#erttﬂd!ouﬂipm#., extendi ng
s 0025 s midae]y The, it et rechanssor it BRBcn i andocar .

m nus 0.025 nmm Si
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different materials. 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).



-76 Athird radius, shown in FIG 31 D as radius 3169, as neasured from
focal point 3166, neasures in one enbodi nent approximately 19.50 mm plus
or mnus 0.8 M [0319] Referring nowto FIG 32A there is shown a
perspective view of a tension cable assenbly 3200, according to_an
enbodinentV&P“”Wﬁ?“present I nvention. Tension cable asseﬁEFQ% 8"nay

I nclude a tension cable 3202, having a proximal end 3205A and di stal end
3205B. I n one enbodi nent, proximl end 3205A may include a ball ferrule
3201 attached to tension cable 3202. [0320] In one enbodi nent, a nylon

sl eeve 3203 nmay be fitted over tension cable 3202, and a Teflon(r) sheath
3204 may be fitted over the nylon sleeyg-3203. Use of the nylon sleeve
3203 and the Teflon(r) sheath 3204 reduces sliding friction as tension

cabl e 3202 passes through a noveabl e assenblnéggnot shovvné. The reduced
friction lessens tH328oURtose emprdimantcannflopgptes, Apertare 3388ad6e of the

roveabl e asSerBbiandARAIbAP YsPRRSY WRRR 1ac8 S0k ARRraRIOPor TEd o

a slippery (e.g. Ic riction)  material such as po ene or del ron.
Sheat h 3204 napersuirnask wisle8 psptectiva govsringeaesihgticplly pleasingrto shaieyg,

rater i al for m QgyseLhoRR e BRI RO THAFIoRb Uik fordedt ik blackratg. 0322]

I n one enbodi ne on 1's genera ween tension a 202 and
i nterior parts upforaflipedaveh deoes ssiddropening dooss, a slide-out leading tragpa i s

Lenst 0neC: 1o GFAMER st bk AR BSaRY o GHF ohbBarheRpel®L o
3204. I n one erg308ihoases atibading bliot andor trag far anhintgnald)\do/ODaronmdright and i s
oo P W0l clel SaSRERLBLANAAL Bk, %L FAks SO BRAS, 00T,
because it is ibnghiness!cdntakt, whatothercontrolsl GapBrtuio3808 Abl3Hiéo incllde/S02/ 33581

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. Its 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



-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]
I n one enbodi nent, migration of sheath 3204 and sl eeve 3203 during

novenent of the npveabl e assenbly may be prevented by crinping and/ or

mel ting she®® A28 and sl eeve 3203 at various points aﬂ’ﬁﬁﬁ?aﬁ§mon cabl e
3202. Additionally, a rib (not shown) nmay be fornmed on the outer portion
of sleeve 3204 to contact a sheath stop located wthin the interior of the
noveabl e assenbly. [0324] FIG 33A is a perspective frontal view of a
conputer system 3300 including a flat panel display 3310 and a noveabl e
base 3306 coupled with a noveabl e assemgply 3302, according to anot her
enbodi ment of the invention. In FIG 33A, noveable assenbly 3302 is

coupled with a fla di spl 3310 to support the flat pane| display
3310 at a desi gn%méa'pggiémw g‘ﬁﬁ%‘et%ﬂe’ﬂg@do $822Anseqied ipdrg Aistal  shown,
noveabl e base i ' [ I oY | Bape, i a
substantial ly %I?lg'?),f tgtﬂ g{ﬂgﬁt I a Ieggézlb?é% g‘?ﬁa gﬁetng{h/_gor'g i'ovglmggd%%ﬂér om
whi ch a curved aichasdimgni dududes 8 ddbulanshadipand afretaining pin. 3Blesible joint
substanti al | r : - ' Ay [ hpvie t he
center of thg gaﬁgg?\aﬁ% a r@mﬁtgéﬁ%ﬁfﬁ%‘éﬁ@g%g&h%?Haﬂﬁ%@lﬁ%ﬁ@ﬁeﬁ
enbodi nent, botcouplegdotthe nead3aston 8310 theduglf washarrdf18Api Breeprokinmalt er i al

o e 50 e PPt SRR Mobe T SRR el nougn
the noveabl e bdseh83droxinaluend af ituledlgr stemiberha326 byeretaipimgr assemisipape,
oL et e 00 AR, FRdBplosRated eI EhahaRRe siylH o
(together with 38208 whichois coupled t6obhsee330813hidughe WakheR)33I@BIsed.
W thin the scobteBlonalie 5 oLERhPHIEHIGREY b U5SAca B3Beh Ao A8BPA3551
and/or 3320B with flat panel display 3310 and/or base 33086, 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.



-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

i s nmoveabl e by a single, unaided person. The noveabl e base is not required
to be fixedly attached to the surface on which it rests. The size and

wei ght of YROYWHE4bl e base is designed, in the manner d3§3?§ﬁﬁﬁﬂnabove to
allow the selective positioning of display 3310 at a wide variety of
different positions w thout causing the systemto overturn or flip over.

[ 0326] The outer and inner sections of top portion 3306A and bottom
portion 3306B of base 3306 nmay be formed of the sane or different
materials. Illustrative materials, whichqimay be used In various

enbodi nents of the invention, include but are not limted to netals,

pl astics, polyners, “%Bass and fiberglass. Illustrative nmetals_include

st ai nl ess steel, IG; 133K 93 Eaakiview ofed [OMPUAG SKRMO3B0R s
thereof. It w chp%%am%cdaﬂ%?é.s@gztssw@rdrfw nithvableCBasd? 9808 B fplednd
reo Ita

conposites the the outer and i nner portions of
base 3306 wil | Wik xmaveable pesenably 330 acegrding tt%@r@ngmh@@mem@ o fie

manufacturlng ﬁ{V%ﬁfIOI{Oﬁ%?haéélogbﬁa p h&ﬁ&é } 0@3@%@,@ bott om

portion 3306B are couple si ng snap t| ngs screws and/ or
adhesi ves. In andlstabrerminbbmomable amnblsacﬁﬁ%lssa%@d’mdtl Als| ghdvm ned (e.g

o0 0r 1o ) bty B Sl A Sl e 4534 A 5889 g P 9500

t echni ci an acc@332, 383x#,t3336] 8888 I3340083b2,sand33®454 n{e@&%]ncﬁudpdwlﬁilmt y of

hol 3304 f orat h f
P 330 e HREL SRR, B bt B B BB P IHET OF ace
3306 to cool -elk®qsowar ButdPeiophend faske @peaidrijack, rEmeﬂwt@obtagawaB% Such

conponents may |nclud p oceSS|ng unit,
a menory, a di Qlﬂgafnﬂﬁgv%rré'ggﬂde%‘?hoﬁ?)ﬁqgalmq’fﬂr?@é’o(tef&tg CD-rom
drive). port, system reset button, and other computer system-related ports and

controls.

[0336] FIG. 33F is another side view of a computer system 3300
i'ncluding 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



WO 03/041386 PCT/ US02/33581 -79 [0329] In one enbodi nent, an el ongated
aperture 3308 is substantially horizontally disposed within base 3306.
Aperture 3308 may be equipped with a protective covering, aesthetically
pleasing to i)he eye, which, in alternate enbodi nents, t ake the form of
sliding doo¥ 03/?11 %- up or flip-down doors, side-opening %36‘?5:‘?2’3338@ i de- out
| oading tray, a protective nenbrane, or a dust curtain. In one enbodi nent,
aperture 3308 houses a loading slot and/or tray for an internal DVD/CD rom
drive. In another enbodi nent, aperture 3308 houses sound, vol une,

bri ghtness, contrast, and other controls. Aperture 3308 may also include a
wi reless port. [0330] Flat panel displayadevice 3310, which nmay be of any
type suitable for use with conputer systems i ncludes a front view ng
surface 3310. Its overall SI ze and wei are chosen in coordination with
the footprint R8s MOCRF ths bage346;itsel GBUI RecHouRad emawvalzgetieres not
tilt when flatgpabRldedicap! ay 3310 i s supported beyond the perineter of
base 3306 by noveabl e assenbly 3302, which is attached to a rear surface

of flat panel di sp|[%1§3&i311@)/"lamiapme§lataﬁdhpbﬁheuewmbcsiymemtsaf theaigeers®ms. The

hoveabl o aseent oI 18309F s 4R depdioeatno 1D PG Hutoy fiiRaR' ©
Wi t hout ti ppinde. gamlbsmblwoohaeclaamsm) _wlanhmierqllynhabldeertblz&eemosmgt em
|3I3I085t -rrgg ;SveI Paﬁgg’ apgﬂ'@g ?r'?ac{ﬂﬁ W%Id.g@‘s[ 'ﬁegi%g"ﬁ%n"?‘& %"é%d 'be%?fnds
[0331] FI G 33Bhe snyeatiopdudludes a@ound vk (€.9.cbasenbisteit) 3Y19Bean iBAG
coupl ed v th a I5eADreOS IRt (HebSomkpand dggvé'-?sof@@%mﬁifqz@ﬁ%oﬁf the
invention. In tH6&. 88Rch omtput Kiko@y.i ddnipréssioR Fod) 30N2eahtiar esupfstiing 3302
i ncl ydes a tubul far cger‘ber ,3032§ %‘fv.ArTg di st %I nesesn%fctﬁg clh(saglogmeé gntdhe rear
portion 33108 df-G 4sPgYRisCHis 331¢ HAUS

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.



proxi mal end coupled with the base 3306. The distal end of tubular WO
03/ 041386 PCTI US02/ 33581 -80 nenber 3326 may include a flexible joint
3322A, secured to the distal end of tubular nenber 3326 by retaining

assenbly 3 ich, in one enbodinent, includes a tu haft and a
r et ai ni ng 3’? A&/(E\Ii\ge& |b| e joint 3322A may termnate in orq’g’gﬁgﬁgﬁﬂed to a

shaft 3320A, which is coupled to the rear portion 3310B through washer
3318A. The proximal end of tubular nenber 3326 may include a flexible
joint 3322B, secured to the proximl end of tubular nenber 3326 by
retaining assenbly 3324B. Flexible joint 3322B may termnate in or be
attached to a shaft 33208, which is coggled to base 3306 through washer
3318B. Additionally, a ginmbal (not shown) nay be used to attach shafts

3320A and/or 3320B wiith f] anel display 3310 and/ or base 3306,
respectivel y. %%??ﬁ'%roﬁgéﬂgl gnd gp @-Ed'ﬂf‘&gf F@WQS"I)@“P&FQFVQBEZA to

tubul ar  menbercigiddfoop %%aiat&é S Qn FaMRub enibdAimaRB, thérletﬁUtFlinRr(@'d ty of

peripheral ports 3316 and a power button 3314, | ocat ed hin the rear
exterior porti GANeEs) AL tf@fm@rthgoe&temr gB e dmeqimsrca(@eg meveahim ar types

of ports are %%Eékhhg:g Md EorlcBaRY X ggﬂqd:é%%r{ér’bn%gsgﬁf%ﬁﬁt c%gn:tgrl%h 51: npe 33C 1S

a side view of a conplter system I splay 3310
and a noveabl e sprsg 349663&$eurh|3eWIthm it irdeninsy eBitg outpst EnkI3¢08308y becor di ng

L 0ocme 0 v of U, LA ol omoSETRBLER 43500
i nclude a pl ur ah iRIG. &5) wﬁnthalfe&_phe_resapermtheeserSBZGNhsmdhe wanoe$ drbe
SLEct o0 ¢, COMMERSRLE ochRcHialebll b 4 B eRN P B BCes B ' ©
di spl ay 3310 aladsmetmuewérlandlmbebﬂﬁﬁnt ﬂmufdratbfow-bhr metietish) e assenbly
(not shown) accordi [1934%? e B severa unlque features associated with 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



the invention. Flat panel display 3310 includes a view ng area 3310A. Base
3306 includes an aperture 3308, as previously described. WO 03/041386
PCT/ US02/ 33581 -81 [0335] FIG 33E is a rear view of a conputer system 3300

i ncl udi ng I nel display 3310 and a noveabl e base 3306 coupled wth
a noveabl e%éé@hﬁ% 3302 according to one enbodi nent of tPrFé”US“?{?/gﬁ‘tlon.

Fl at panel display 3310 includes a rear portion 3310B to which a distal
end of noveabl e assenbly 3302 is attached. As shown, a plurality of

peri pheral ports and systemcontrols 3314, 3328, 3329, 3330, 3332, 3334,
3336, 3338, 3340, 3342, and 3344 may be included within base portion
3306B. Such ports and controls include [gst are not limted to: power
button, m crophone jack, speaker jack, Ethernet port, power plug, anal og
or digital telephone jack, infrared port, USB port, Firewire port, system

reset button, amﬁlc%ﬁsh_’?f“%_rﬁm’t 34105 shange delative teothesaagla(s)ciinwhishs. [ 0336]
FIG S3F 1S anldifbs 9489 RN Bhicouie A arky 84 £08 350ls, baifibiduiag @ T af
e base 33 novea

panel display 3310 and noveabl ' coupled with 'a_ e assenbly
3302 accordi ng red #i2 isneaiditaemovel relative toncanoe® 3401 n Thi& m@amentonput er

FG 34 ther o Sehdn PAT beliusB; CombiBBRIN 15 4 f ¥ il & BeoLt er
syst em 3400 usdiisauitva distance affrbendemefithe diisduitls gentere whichroreates enpationput er

system 3400 in %H @} base 3406 to which is attached one end of a
noveabl e assen‘g B 9% The other end of noveabl e assenbl y 3401 is

attached to a flat pos43] REfepingytolFIGS.c34,FRB9A4NH 30B, spangBaodi nent
shown in FIG 34, the nove ssenbly 3401 |is a nechanical |jinkage that
supports the URFYHES o0 F‘?‘lﬁgbgﬁ)@ é@gFPXi' gn @JeQM‘-n SRENGr 3488 eisdagr ees of
freedom rel at icotnprossionepriny EshpraByePbbtReBA Besprhg bord\Bi S aftfsHed t8N 2
support canoes 3401 (which correspond to canoes 3502A and 35028 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.



surface such as a desk, table, or other substantially planar support
surface. Alternatively, the end of noveabl e assenbly 3401 attached to WD
03/041386 PCT/ US02/ 33581 -82 base 3406 (or the base 3406 itself) could be
nount ed on | _or other support device. [0338] It wl §.eci ated
t hat the eﬁggﬁgﬁgﬁgs of the invention shown in F}GS. 34]ggﬁﬁhﬁ%8descrlbed
bel ow, use a novel four-bar linkage (e.g. closed |oop nechanism, which
generally includes three noving 1inks, one fixed link, and four pin
joints. For exanple, one enbodi nent of the invention includes a ground
link (e.g. base biscuit) 3410B, an input |link (e.g. canoes) 3401 (which
correspond to canoes 3502A and 3502B ingsFl G 35), an output link (e.g.

conpression rod) 3412, and a coupler link (e.g. displ ay biscuit) 3410A
The uni queness of the disclosed andgﬁé:l ai rreﬁ(ii nbodirents is that the

packagi ng cr eat’Beveaple 1AsSEMON )t RdNOUPH URpBR ‘Wg‘ ot ¥ €X38RCa "t §8P- bar
linkage is useqRgsfimant, %Bﬁné’%%‘bxbérﬁﬂé ad ﬂre@fouﬁ@ﬁﬂirﬂ@@b@ra‘ issl), agd12 i s
hi dden inside the structure of the input link (e.g. canoes 3401 [ 0339]

It will be apprassiractsdas e feurdhar @Il‘ﬁgéf'sr@WQEﬂd/e"ﬂnbtﬁl eanirasted stde.coupl er
Link (&0, di SRlgtg st rﬁdtaﬁﬂa{%nbﬁge}i NEn Ao dridilly (rdleaddasts
erate s of

bi scuit) can be'ge y ‘var of the | engths
and the rel ati assishifieeusert when sprumshé&O&tex Stdurmhp\mndemoveme@t oft he

I engths of the 'isn@%; J‘%k (e.g. canoes) 3401 and output link (e.qg.
conpr essi on roa‘i 1% y have the sanme or different |lengths. Preferably,

however, the |engt h§0345]t Reférripgaghinto FIG. 34, casmety aBu@40drmay glse out put

| | n
K e 0 oMLl St ] RBPC BRA B P RSB ool
orientation reldéplaedata e paweritidthel FRODE3494. bas shdws tuFIG. 3545as6B

th
Coaﬁgg[lglrjt | ;[ EE rls?crb e3§63 rr;\Dé[yl |%2[UdLO34Rllnr9ie35%c}bt?1rou ns hl% we]edaltg\é%gt lon uses

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 lbs +/- 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



3410A and 34108 on either end of the four-bar |inkage (e.g. noveable
assenbly). The noveabl e assenbly may be made by coupling round, disk
shaped nmenbers 341 OA and 3410B, together with an input link (e.g. WO

03/ 041386 PCTI USQ2/ 33581 -83 conpression rod) 3412, and i nk
(e.q. canoe¥§? g%ﬁfkto forma closed-loop apparatus. In a &ﬁ#%ﬁg&m

enbodi nent, the output link (e.g canoes) 3401 forns the exterior of the
mechani sm (e. g. noveabl e assenbly), and conceal s the conpression rod 3412
and count erbal ance spring 3408 assenbly within its interior. The output
link 3401 may be formed of two, sem -cylindrical sections (e.g. canoes)
(3502A and 3502B in FIG 35) with hal f-agpheres on either end. Wen the
canoes are fastened together, the result is an outside skin that functions

bot h th t th tput link f t f -
rochan so' [ o5eamNoved taroyahet ia patre TheBS of motdn (et s 06sitad Bh e
enbodi nment ShO\moven.t)El Wheddhe iuset Ras sfo*pgeecmw'ﬁ?wéaasiapgdﬁplayrmw% and

a noveable link (e, g. conpression rod) four nmechani cal

| i nkage are ho@@@uld/wernaln W&Sbgtr@ﬂycp%'ﬁmh@ztﬂ%éﬁn%% mafion wWithgtdtd | i nk.
Co 3 h
smetic arm céﬁ?’ol %Eﬂﬁgg%b‘éﬁ nk fﬁ@% %ﬁéﬁ?ﬁti I%?@Eb@dtpboget er.

The term "novea ns a vVes etoa i xed |ink.
Unli ke a fixed mmtnm oftthenmvgablegssambwm shouldheampeth ansgksilgnt tecthes to a

UL Sakob T spibRIAGYpEORE bl iAo 8 Alsaled Ligbe g Pase
t he uni que fourcohatant i mbagﬂemoﬁ\poslmmbﬁdlmmOn oﬁnmﬁgnsm foveablen as a
e Lk e SanBl S AR PR b s edhte B8 2210
bi scuits 3410A cutal atlpBwercables) sisould banintexhalytoctheshechiardemtamd datur - bar
nternal conpr a6sgn AdHHGANt Or%ié?%%b?“@%?%mﬁé&%i&?cﬂm BR 4s5iaegn of
ground biscuit fglddORBast’8€5,000 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 3505. A spring 3408 and a

compression link 3412 may also be concealed within canoes 3502A and

3502B. Rod 3416 may be ussed to coupled spring core 3430 to canoes

3502A and 3502B.



other end of rod 3412 is attached at a corresponding off-center portion of
di splay biscuit 3410A. Wen the four bar linkage is noved up and down, the
| engt hs of conpression rod 3412 and canoes 3401 do not change. However,

t he angl e(s) at which conpression rod 3412 attaches to 6
PCT/ US02/ 33&%?3/9485?6bi scuits 3410A and 3410B change rel ay\?\?(eﬁisgf}#gé angl e(s)

at which canoes 3401 attach to biscuits 3401A and 3410B. Thus, conpression
rod 3412 is said to "nove" relative to canoes 3401. This novenent occurs,
in part, because conpression rod 3412 is nmounted to each biscuit a

di stance off center of the biscuit's center, which creates a path Ilength
change. [0343] Referring to FIGS. 34, 3%7-39A and 39B, spring 3408

i ncl udes an end 3408B and an -end 3408A. Spring 3408 is a conpression

spring conpressed between_a spring core 3430 attached to canogs 3401
(whi ch correspond t@%oﬁ@ﬁﬁﬁzﬁﬂa\‘fa ajt, Gxplodgd ppsspacfive vigw QFBHPr of

spring struts fdss6ABlyEI600qIWhichtofespSidatathadbscul t
3410B (whi ch co%%ggg%@%? éléstg%u? 3?5?03 iyﬁi Flg\ 35). eggri ng core 3430

includes a fir discuitcB408). tBiscuitaplate AER7 coniginsoan sdivstmaRt BACkANIHBhes t o
the interior °fanﬁai%8§>(§>$§8§ﬁai’&%§@§§%t urbs %?QRW"%%ﬁa“‘Sﬁﬁz ﬁ%g%ﬂgyng core

3430 contains a flang portion al mates wt spring
3408. Spring sthehinsl tRédiscuitcplatec3Ga7; the counterbakince tadjustmenteam 360&n of f

center portion Qof .hase_bi [ (whic r b I scui t
3503 in FIG 355’5??\"@%% geé% d téngggggﬁzm%aﬁf%ﬁ%aﬁgmggft%@F\sagiﬂg t hat
mate with end bQBBrivdiasees spang4dallow rfor differencearie displayeweight idoedd spring

pring strute SvRHnG RiGanG e Seratiid stentR deadueah e, ™
portion 3443 apmtdilin[FIGS443RaNd4380g again to FIG 34, it will be
?Eﬁ{?ﬁgft f?nLQStG_ t h([3035513“ E(r]'lct?i’gr(l)selle?'nenn t388 ,esn?aé etgmbggin%)l%f aitsI 8 of the,
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



Rat her spring 3408 is provided, in one enbodi ment to counterbal ance the
wei ght 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 attenpts to nove it. It wll preci at ed
that the palR%¥&¥h of spring 3408 changes as the four-?gﬁmspﬁisgée (e.qg.

WO 03/041386 PCT/ US02/ 33581 -85 noveabl e assenbly) is noved up and down.
For exanple, in one enbodinent, spring 3408 expands as the four-bar
linkage is raised, and contracts as the four-bar linkage is |lowered. In
its contracted state, spring 3408 stores potential energy. This stored
energy is released to assist the user wgen spring 3408 expands during
upward novenent of display 3404. [0345] Referring again to FIG 34,

cosnmetic arm 3402 may al so enclose and conceal a display data_cable and a
power cabl e for(bjsedif) a7QG and agnaynting ﬁa%36%@ndt%t$mg¢ﬁ%@ §ig3} As

shown in Fi G 5G] ] h
At oh the dat a SIS0 B 70205 p porenbr TRy dispiy iring aBRERbV 3100 Y Ped t hat
tﬂe errtr)]odi ment gesiamm‘ I otationaliySlixed3glatigs fo thedase 406 (ot shewndniFNG. 3N y i n
that they can be or, | £ : ] | f

FPDD s 3404 of ad]fﬁg?‘@ﬂ?s \ﬁ‘e\[@ °s“kagg’8fér§|”§%g%gﬁ Bispial) eﬁcﬁlﬂ%tb‘?%'és{ngt ic
a]ppear antC_e o:‘ t Frictionbelénret t 37K Eicmdgssdn rexgerisionmbubyd i3Zd 3t and frictione needs
of a particular_user, or caqns - a471..1n. [ i cal
speci fi cations %[g@ge’gsaqoggamﬁlﬁmg%ﬁpﬁ h%%é’?qgﬁ?@g%ﬁé&'ggnekmé@ﬁ@% ZSI Z?m
3402 has a di angtfigedQelati®Brdaké Msaity3707. OCounterirdlan¢eosping 8708 iimmal

el enents (biscuits) 3410A _and, 3410B_have g@e(nters éé)iced approxi mately
Qﬁoﬁ’@gr"’#-

160. 0 mm apar t ; ©OEFieN $stRY 302k biRse§hde,FISPIRY HRWArgs 40 thenos

Regarding the JdafiRarl grRitatidhal miorheist Disphaiejoittiaslisire) (biscony es7io7e
ass ey AL Y idba s hoheing forthe pitch friction and ebunterbalance slenents, ' 4¢
arm 3402 provides a g p )
- 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.



may pitch up and down approximately +/- 90.0 degrees fromthe horizontal
to the vertical; and FPDD 3404 may pitch approximtely -5.0 degrees to
approximately +30.0 degrees fromvertical display orientation. [0348] Wen

manuf acturi ng a conputer system 3400 such as that shown | I 4, it is
desi rabl e, ‘Bat“:’/ﬂ"d?“necessary, that the system have one oﬂr&ﬁ!gog’%% t he
follow ng characteristics. The display 3404 should be WO 03/041386

PCT/ US02/ 33581 -86 easily noved throughout the entire range of notion (when
it is desired to nove it). Wien the user has stopped noving the display,

di splay 3404 should remain fixed at any point within the range of notion
w t hout noticeabl e saggi ng or backl ash.ggburi ng novenent to di splay 3404,
the notion of the noveabl e assenbly 3402 should be snooth and silent (e.g.

no "spronging" or other spring ngises) and,the friction feel <should be
constant, regardl es§°%54]p6§Pt99<Uﬁ80‘FaSGi'}az‘@ﬁ '&?Wsﬁgbﬂgﬁnd@@"ﬁﬂ@&bl e

assenbl y 3402 Stﬁgé’tbﬁr foPmtAe RhaiA fstidelurdlSelernBRt ¢ the GXrsith. (Bedringd! spl ay,
data, and power Cables) should be internal to the nmechani sm and not

visible. Addi ti%03A 3803B360e DN B8RLBeRtA Pregarrbinin bareg ipdhaicanafed - f or
T e v e

wei ght and si ze of _ play 3404 shoul be
| i ght enough t Haempressiadlink 3886 siogethanwith thenmeveable @assemblyd80e itselé  whol e

Cormomen: = of “TUBRRoa R e \BBaF BTG SRS Yo, e
and the base stithelmbrhentduads af thetdisplinceny. Onaterick ofcspring @spembly 3808 whol e
Copt et Yot bbbt B308 Byl o el Bl B mph 2L, 7 L0
on which it resykie the¥thér éridis dtfached & amimierdeedtiqreofeanoes 380tA@ndof one
conponent  part SEYETAABRc3E GonBPYNBASSOMAY (HAO%R Prviags 8 foreS 10 & 2%

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 34088



canoe 3502A designed to couple with a second canoe 3502B, and in so doing,
to conceal various inner parts such as base rotation assenbly 3503 and
dispI?y ngunting afsenbly 3505. A spring 3408 and a conpression |link 3412
may al so be _conceal ed within canoes 3502A and 3502B. Ro be used
to coupl ed ¥BPMJ*¥ore 3430 to canoes 3502A and 3502B. 3&ﬁﬁ%ﬁﬁ%ﬁ§8

PCTI US02/ 33581 -87 [0350] FIG 36 shows an expl oded perspective view of one
enbodi ment of a base biscuit assenbly 3600 (which corresponds to base

bi scuit 3410B). Biscuit plate 3607 contains an adjustnent nechani sm and

I ncorporates ratcheting features of that nmechanism Positioned behind the
bi scuit plate 3607, the counterbal ance a@fj.ust ment cam 3605 provides a way
to change the effective nonent arm of the counterbal ance spring to all ow
for differences in dlsplay wei ght, du

fact t.ol Th
operation of tHfSPHRLIAESANCSqniRIRS @ %@é%gﬁ?rg rg{'éﬁ]gm'foah ezl'g’%dgﬁd 433.
[0351] Fri Ct'Orr]l:to%k:%gfﬁﬁng?&@é343@vmn%aﬁ6@§95mand B502B. qaopa"eaisprml

pi voting el ene ovi des enough friction in the dis jtch notion
to effectively gtadk 3414’9 filhwitbin acearEespongding B@‘Orﬁfﬁrﬁﬁ)’%@é WH iNgase arm

pi tch | oi nt hoqah@&&rﬁallg dﬁﬂégﬁ\‘é' §|8%§$ﬂ%r91"g%ré’%§39' ‘ﬁpéoﬁé&ﬁ%hélngf;ﬂ r the arm

paral l el ogram I'Tn ce~sprin I n one I'ment, a
base yaw j oi nt c(frghdestbn:ammﬁsﬁﬁﬂ%mtete withdhe ezxtermrawéfacg%@f iSRERg ﬁﬂéisoaded

FgaLnet. each Otgle Yol bl SbRnCHON SRy il g skl tnd 11 oL or
3602 extends frexpahds alongdtoe muﬂtﬂéOOl‘tn\ﬂ4§5a1flspringsecprar35ﬂt39 t he arm (not
show) from the basigha R yRYRaie Aol shEC pab Sphangal | anee
mount i ng fl angegnd3®U2pr Pivé distal @nd 1341 fane bofved slighthyaolitivagds tocformtaensi on t o
the base (not showd) cars r4|4 usse EPQed by an empty space into which a biscuit (not

pair of ears p y pty sp

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.



conponents of base rotation assenbly 3600 further Include a wave washer
3609, wave spring 3612, washers 3613 and 3618, and retaining ring 3614.
[035§L|FI§;087 S andexploded perspective view of a display nounting
assenbly ,_according to one enbodi nent of the inventi maj or
component s WP W are: a display hub 3702, a friction lgﬁgﬁ%%¥§g7oh1
count er bal ance spring 3705, a display joint housing WO 03/041386

PCT/ US02/ 33581 -88 (biscuit) 3707, and a nmounting flange 3709 and extensi on
tube 3713. Display hub 3702 is a portion of the display nounting assenbly
3700 that remains rotationally fixed relative to the base 3406 (not shown
in FIG 37) and provides a horizontal Jggterence frame for display pitch
rotation. Friction elenent 3704 includes an extension tube 3713 and

friction elenents contained w.thi fricti, h ' 3706. Fricti
el enent 3704 is fii@iﬁq]eﬂgt-ﬂv\?\nés ?ggﬁcgé"qrﬂlré@:y "inStré‘%és’lorr‘l%ﬁﬂﬁog %{{tlgﬁ%:aogpri ng

ownvar d gr avi (o S O e Bl e e angr o

\ . Display joint housing (bi t

FLgv:ﬂ_@Ig;l a hﬁ“? m%wble ﬁﬁ%‘?fbblvg‘f‘fﬂ @ndia d% panel %ﬁw 8?‘&%? Zﬁ%‘ﬁeaéﬁéﬁgnt s, and
[ ay hu g,q(gﬁe I i i are

integral to theobtl s?&ﬁ?ugéggg tan t ﬁgfggfﬂﬁb?ﬁ?ﬁﬁgﬁgmﬁlbﬁgaggﬁﬁ/ rotate

about axis of ewneightsi0d0 is sbentarbaianced ssingracspiimadorgeddi2l. assenbly 3700 are

ylon vasher 3712, et HESEEASE Lhing ShANEl ok Necifm Ribed & ¢ StoP

3710. 10353] FIG 3& Xpl rspective view of a novea
assenbly 3800 anppodithe welght oé thendispiayd060 ahd itsendvesble assemiip4e4b e

embodi ment . oy b ENELLRI IR SERG L e ey pbBB) pdtirhdl, 000
Cagoe 3801 B, %I%rriemﬁ. 30A8/Af s36&3B|IuSBATA adatiTdyessassocitediwitbribisy 3809,
and conpressi Onapﬂrga!\(ch?’?g ?hat,c?groﬁwse ﬁn 0alg'% Sre]gm%tr?r&own, 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



hol I ow, rectangul ar, hal f-tubul ar sections having rounded exterior ends.
When assenbl ed, canoes 3801A and 3801 B couple with the biscuit of a base
rotation assenbly (not shown) and with the biscuit of a display nounting

assenbly ( ) to conceal conpression |ink 3805 an assenbl y
3809. Addi t‘%ﬂ%&'ﬁ% one or nore data, power, or other cg’%ﬁ‘%gir’ﬁg’"

systemrel ated cabl es nay be concealed within the hollow portion of canoes
3801A and 3801 B. WD 03/041386 PCT/ US02/ 33581 -89 [0354] Also called "case
hal ves™, canoes 3801A and 3801B mate together to formthe main structural
el ement of the extension. Bearings 3803A, 3803B, 3807A, and 3807B, are
pressed into bores in the canoes 3801Agand 3801B to provide rotational
joints for the biscuits (not shomm). Conpression |ink 3805, together with

t he noveabl e asserrbly 3800 S , couples the rotat f th d
| ower bi scuit s Shawa, an st%s 6??5‘“%%@%%@?11”58'&%%&9{ %ﬁg 'Hp‘é%‘?bjgpg:\danme
end of spring %§§€rﬂ’8|'y>13 #ha sub&aﬂﬁél@qﬁﬁdoﬁtﬁl pd%?tndrqeeg' alppﬁcﬁdmatewfoohe base

rotation assenbly (ndét shown), while the other end i tached to an inner

portion of candesressdlAsife ”@89&@9\/35&3?‘@&’ !?8@133"85?“% APy 248809
provi des a for‘ﬁ‘?dléeﬂedﬁg% gé\ﬁﬁwarh%r\ﬂﬁ@bibthﬁﬁwbona| monment on the armand the

di splay. Spring asse onpresses as the noveabl e assenbly 3800

nmoves downwar ds, b[ﬂ3ﬁ,4>lt5lﬁis4&33 argrapb degisting Jdusiialveg copoier-isladse upwar ds.
[0355] FIGS. 33 @Hgaf’ ricteA 1R s KBCoRBTdLARRBRITRE ¥ m@Vesbibwhi ch

corresponds to spring assenb I es and 34 and FIG 38,
respectively). dé’séinbl?ﬁAAs shawn einpFiGd Q, ttmmptetarqueels/emrlenced)wbeenbodl ment

N e e D A
core 3430, spr Imr@tlmaﬁelySG@Odegtee@; bAsr thegso@®0&rd curdingpdatag iB408 ( as
shown in FIG 3 dB zates tﬁe torque decrea éasfg %trhg\?ea\ﬁllee%{vssembly is ralsed

[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



of an assenbl ed spring assenbly 3900, according to one enbodi ment of the
I nvention. [0356] As shown in FIGS. 39A and 39B, spring core 3430 is a
rectangul ar, tubul ar shaped nenber having a proximl end 3432, a distal

end 3431, an 1. ddl e portion 3435. An annul ar fl ange ( | 33 is
provi ded orYV‘gﬂ@"“g%"Sxi mal end 3432 to mate with one end 3?&5@5@?’%’%“ ng

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 WO
03/ 041386 PCT/ US02/ 33581 -90 of spring 3408 and contains a bore 3460

t heret hrough, which is used to couple spring core 3430 with canoes 3502A
and 3502B. A pair of spring struts 34403fit wthin a correspondi ng pair of
grooves 3437 running longitudinally along the sides of spring core 3430. A

correspondi ng pair . of glide Qearin 9 tewWth 1h xteriqgrn surfaces
of spring struP§rt'°§L€4(flagg§’@Hel H‘QP{%%fWEegi@g%mrh?r@ aﬁ@%e'ﬁg}"%@)'%orrpresses
and expands algggmblye PbslfibEingYahi AB0B432 Mkt positioy aboue1@03m 6H357]
Spring struts 3440 have a proxinmal ends 3441 a al %nds 3442. The

d
distal ends 34fenter of heasedliscyhery 0B TR ﬁolﬁ aCregiesa $orel, s 3443
separated by aﬁcﬁﬂ@ﬁtyarﬁf?%ﬁcﬂ exte%té%dam&\awgéﬁwéss{dw&f spiimgveosads! i dably

and rotatably fit. A corresponding set of bores 3911 is provided in the
proxi mal ends Hausistoresamoea potsphiaienesay.uibe agdiional pofentialiesgtatMady a base

e enastons Pl SahrodBiing 68 et ol bitgBotstophd LS LT,
to FIG 34, inhand, positidhimgncamt4891t ior aiseeond masittpreabqut( ib® mmoaff) used to
0540 1 nehee. ( PO, Soage Bissil rDE e SHORD I A f4B JepBBR AT °L Y
spring rate of ragmesbdrmaiwbioh BsEis tha cofripsdsiiagr afespring B408 ¢offIGy 34k
right -hand w n%n%%bsn %tor}gg iIens% r%%eriltlrérl]%ergy. 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-lbs, 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 lbs. In which case,

the same absolute difference is only about 1.4% of the total user force.



di aneter of approximtely 0.767 inches and a 0.403 inch body length at a
approximately a 9.0 in-1b working | oad may be used. [0359] In one
enbodi ment, a | eft-hand wound conpression spring 3408 has an outer

di aneter of imately 0.75 inches, a wire dianeter |.mat el y
0. 095 inche‘ggeg&g%lﬁi ng rate of 17 Ibs/in, and a free Ie%?ﬁgg?wl
approximately 7.0 inches. It will be appreciated that the spring

specifications given are neant only as illustrations, and that various
springs having other specifications nay be used in various enbodinents of
the invention. WO 03/041386 PCT[US02/33581 -91 [0360] FIG 40 is a force
diagramillustrating one enbodi nent of &4-conputer system 4000 that

i ncludes a base 4030 attached to one end of a noveable assenbly 4040 and a

flat panel display device 405Q  attac eg 1o the other end of the noveable
assenbly 4040, in wﬂ%ﬁ%ﬁaﬂé 18 9'"%&? ?R'Ctml'geipétcaé’ﬂ'rﬂ'?tgf'%lﬁ%ecﬁlﬂ"usi ng a
spring force 4QgGhoh&E#dr drid drhadirient & Sinolvedblé assarablyalFiteR eeferctbani smi s
used to support the weight of the displ 0 and its veabl e assenbly

ne ay 40
4040. This corftinguthe; aan%lmslsmywﬁ-f@ét withopt, Qyiag, the mo¥peblEn with

monimal - user ejkambly, %ﬁsﬁ’éwﬁﬁ:vﬁtﬁhsi {HeutB k! deePedibsaidi the @hgRSSFaR at ed
with this approach I's that, for the [inkage geonetry shown, it is
theoretical ly ipeessas.e to precisely counterbal ance the gravity |oad for

all arm positions. B‘Sﬁ?@ s'ﬁlrén(%g%cyeﬂ té@ tﬂé'?ﬁ{)/\?é%{tﬂe taf%‘%eﬁl%ﬂ“ibbﬁﬁ E&tirfeNd

preload is used, an eonetry 1s correct,” the“resulting spring
force w |l al wihetancgdntheasiteh angienafithe displayds aise doasterbialamced,Hat with equal
and opposite to , the nmonent .of the.display. | wor ds,
the display w 1 torgn APHR- gpyan.ha i dee‘Z?q}sgﬂXWg%g%&ni@é %’ﬁg'ﬁﬁe'ﬁ‘?hég'ﬁtg%dng ef f ect s
of bearing fri &lirengh thiSepproash-camnot counter-balandte as well ashtherappleachsm i s a
desirabl e feature,

Spi te of i nor eiy0r dhe Beinea PR oRa thhdp kR it fEh; ' e
i deal conpensatddequateto 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



shown in FIG 40. [0362] In practice, the spring characteristics, |inkage
geonetry, and display weight cannot be precisely controlled, and sone
counterbal ancing errors will always occur. Accordingly, the noveable
assenbly 4040 incl udes an adjustnent nmechanismthat allo ystemto
be adj ust edV?8341#ni ze conpensation errors, and al so e‘#%pﬁ%@.}dgflm
friction to stabilize the display and to nask any remaining errors. [0363]
FIG 41 is a graph depicting illustrative counter-balance sum of nonents
for one enbodi ment of a noveabl e assenbly. As WO 03/041386 PCT/ US02/ 33581
-92 shown, in FIG 41, the nost torque is experienced when noveabl e
assenbly is in the substantially horizorgsal position (e.g. approxi mately
0.0 degrees). As the noveabl e assenbly is raised, torque decreases, as

i ndi cated by the downward curving data line. [0364] FILG_ 42 i.s a graph

depi cting il | useanepqneat EB%W@W%MeH%BBW”%rPPE%O"WGFén We ﬁ"@’l"?%l"'%bar s for
one enbodi ment g4 R eahhs artgssenbly. As shown, in FIG 42, the nost
torque is experéﬂencgﬂ@rméhen 6ra?‘oveabl e assenbly is in the substantially

hori zontal position (e.g. approximtely 0.0 degrees). As the downward
curving data 'ig?ul?.b‘i‘ﬁbﬁﬁf g the torque decreases as the noveabl e assenbly

is raised. [036 n one enbodi ment, the noveable assenbly is very
sensitive to novenerd03BHcaliswilk he appriesiated sthat &l Yariause pointe indthepl ay and

the spring has @%ﬁ*&&%ﬂ‘icgﬂd %aimécr\/ﬁﬁn.@oﬁ?mlt re 'ﬂs%ﬂofh@&chﬁﬁgéc‘aoﬁg%ew ng the

graph in FIG m snat ch appears s e error can quite
| arge as soon aAccwdiaglyeasichabims rara b due interpgetet otansiniently witb éachr oduced.

S e oo ancbtngbe 1 R REE 05 e BGEASg W B R o 1,

t he mechani sm mechanism”, “flexible neck”, “neck”, and “moveable assembly”. Additional
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.



[0366] In order to conpensate for tol erances, the noveable assenbly may be
tunable. After each unit is assenbled in production, it my be adjusted to
conpensate for the particular spring, display, and every other part that
went into it. By doing this, the error bars in FIG 42 stically
reduced. W‘Yﬂ"?’éﬂ@fﬁence to FIGS. 43A and 43B, the tuni né%:}/s&gzé%%%r med by
rotating the spring pivot cam 4301 (which 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 nonent arm (|l ength) of the
spring 3408 (not shown in these figures). Adjusting the nonent arm of the
spring allows the four-bar |inkage (e.@g-noveabl e assenbly) to be
optimally tuned to the weight of a WO 03/041386 PCT/ US02/ 33581 -93
particular flat panel display attached to the other end of the noveabl e
assenbly. Posi t¢loMM® cam 4301 in a first position about 10.0 nm of f

center of the t\ﬁlﬁﬁt@icﬁ tidd 84108, as shown in FIG 43A, creates a shorter
monment arm which creates additional conpression of spring 3408, and thus
stores nore pottnAicampetarogptroliecdisplay de\jee Coprrsig: al energy may be

useful in counterbal ip'%ﬂeﬂﬂ%%)?%a\;ibq‘%gﬂ?dg'for%éémgggisp dot® agher  hand,

positioning cam 430F 19 PEM'EeC 0s out 14.0 nmoff center of base
bi scuit 3410B, as showoveablel gssetaitly ¢ouplpchén saichdisplaymsaid a1avealle ch

I h ' £ ' f I

ot ent 1 al ener gyPeoTTRY Pl sb Rehef e sigrocs b fdeqom S dpdybheri g o5 | ess
count er bal anci ngaid fghp#iel idisplaypdevide and hbvipg a grosbI¢ctional area whickaisgr aph

depi cting counter-balapce with nanufacturing_error r r i ng for
one enbodi ment BHoskANtiBlless thang crasgsgetioal @%@v\% qﬂs@?@t@%@%ﬂ‘tﬁlﬂ@g greatly
reduces the errgjt deperdisplaySiherein sdid mdveablerassemblyecbmrisestehpluradiy  f or ce
when operating various enbodi rcr:gnts of .the noveabl e assenbly nust be

careful ly cont ¢icitacked hal-andesq ?'ii?ﬁ?F’B‘@be§ystem the sum of nonents varies
bet ween

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.



0.19 and - 0.28 in-lbs, neaning that the force required to nove the

di spl ay varies between around 0.03 and 0.04 |bs, depending upon the arm
angle. In an absolute sense, there is a very small difference between the
two val ues, but the sign change alone results in a very rceivabl e

vari ance | WWQ&¥HI38¢hi s effect is nagnified when reasonabﬂg%"ﬁgﬁﬁ’gcturing
tol erances are considered. However, the effect is dimnished as extra
friction is added. If an extra 5 in-Ibs of friction were added to the
system the resulting sumof noments woul d range between 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 whigh.case, the sane absol ute
difference is only about 1.4% of the total user force. WO 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 t il Rl i ki t ing the
noveabl e asse(r;r,f)l-F;IH.é %ﬂ@ﬂ%ﬁﬁorﬁthﬁ&? g%’b?gdytvﬁ% (?)ocrlgliﬁﬁe/s g@grée'glsggfsd rggiB)['ihe angl e
of tilt increafasbsfadfaiofiction gatiprises at (eashenedadizand=segket aBS§MbYI ng

counter- bal a”ﬁcquaé%é Er%xﬁhét‘é% t?aﬂ*.%l c%uﬁ]:éadttggafy rﬁB\lléﬁblé §s$n§tﬂ¥f°unt er - bal anced,

but with ato pring, given t size constraints and the smaller
nonent | oad. Although this approach cannot counter-bal ance as well as the

o q S Dt foiog oo o3 anee as nel
Pan.adequat o & o tGEnENp" eiiiel FRRHY e drciint B Byl Rakstafion = ™"
sectional, per gp@sEserficios'sombrisds atdesstinedallrandesuzket asseenily lpcd@do

according to one enbodi t o e |nvention. Left canoe 4601A and ri ght
canoe 4601B ar Predaie %%E@?h%ﬁneﬁ g'splﬁyrﬂ%é(‘cehol | ow tubul ar structure, within

whi ch are housed spring 4603, spring guide bearings 4605, spring strut

4607, spring core 4609, and conpression rod 4611, g)ne or, m)rq dat a, power,
or other conput@rThe computer 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.



systemrel ated cables may be positioned within the area 4613 between the
exterior of spring 4603 and the interior wall of canoe 4601 B. It wll be
appreci ated that the size, shape, and positioning of area 4613 is

illustrative onl and that other sizes, shapes, and posi
i ncl uded WiWﬂPﬂo%#é scope and spirit of the present mverﬁngﬁw%B@?Z] | t

w Il be appreciated that nmany kinds and conbi nations of naterials may be
used to manufacture the various conponents of the nobveable assenbly
depicted in FIGS. 34-39. Illustratively, the biscuits nmay be machined from

al um num while the canoes may be cast from alum num O her conponents,
such as washers and the conpression rodg-my be manufactured of such
materials as nylon and stainless steel, respectively. The materials used

to manufacture various other WD 03/ 041 6 PCT/ 502/ 33581, - 95, component
parts will be v TRAJRH-ard E@‘P'%eér?@sg Y 8% '“r??'ﬁ?age‘ﬂﬁ?rﬁgb??'ﬁgbaqg

manuf acturing g4 ot"ﬁJheE sgﬁ%m [0373] It will be appreciated that at

vari ous points in Ication and clains, various terns are used
i nterchangeably. Accordingly, such terns are to be interpreted

con5| stently V\AH1 fﬁéﬁﬁgﬁﬁgﬁwﬁe{ exﬂ?’gﬁés W(ElaHﬁ%ﬁ%eﬁ{ n@tggﬁﬁggyé i ncl ude:

"flexible suppo nec d "noveabl e
assenbl y". Addlﬂatinnedi firgtenusaricha flatlenetseasndzand, arhsre sxtendingcihseughe .

ool oy o MR Br e Gaih 3Bm, ghia s 8RS o Hal® sBUo e KhiCand dy of Panel

di splay", and er addrti ona terns include "spri ng/pl ston
assenbl y", "sprmtegorcablolgatderportlcanldcétbdrm'mlrgsmdzbateor". It wi II be

appreci ated that additional ternms not specified here, but appearing wthin
t he specification and/or clains, may also be used interchangeably. [0374]

Thus, a conput er4,cpid ball-kAd-sdcie lzagerdblyiasdn iClaidi $3 Wwhersth saidlbalitagla t he
present invention is descrjbed_herein with refere cer}o a .
convex cosmetlc 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 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



specific preferred enbodi nent, many nodifications and variations therein
will readily occur to those with ordinary skill in the art. Accordingly,
all such variations and nodifications are included within the intended

scope of the present invention as defined by the follow .05. WO

03/ 041386 ﬁtﬁl’fﬁé’é‘ $33581 -96 CLAIMS What |s Clainmed Is: %&@h@&%ut er
control |l ed display device, conprising: a flat panel display having an input
for receiving display data; and a noveabl e assenbly coupled to said

di spl ay, said noveable assenbly providing at |east three degrees of
freedom of novenent for said flat panel display device and having a

cross-sectional area which is substantigglly |ess than a cross-secti onal
area of a display structure of said flat panel di spl ay, wherein said

noveabl e assenbly conprises a plurali acked bal | cket
assenbl i es. 2. CPREAY® IRRAHeSAhRPAVAX %‘H%B'F rg?lped'é%'f’gé’%f 'ana Vﬁlﬂl Afherei n
said noveabl e %Ebénhéll nk {Pa AL EURSHRAST saRpkdll. ons in a snooth

manner. 3. The C rrputer contr ed display device of laiml wherein said
flat panel display device is noveable by a user when said noveable

assenbly is in g JPQﬁ(’j Eb&%t a‘éseﬁqﬂﬁb&iﬂ)é‘% F?’%Efélh%‘; desRlegy device

of Caim1l wherel'n sal IS am)veabetu ular structure.
5. The corrputerccmbautr sliface dicsypcty s:mdlwaafvedr‘@lenh wheine saidn resiiented

within said rmvea e.assenbl ne of a data cable, a power cable, a

t ensi on nechani8fF ag,ﬁng%q{pgreﬁer ion mechanism 6. The conputer controlled
di splay device of Claim1l wherein said noveable assenbly conprises a

region of subst1a9r?t ll'ﬁle baillacntdl—soorc];kgtnassembly 's?rrml (ﬁgiml ﬁ%reréiﬁis%‘cj Shvex
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.

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.



WO 03/041386 PCT/ US02/33581 -97 7. The conputer controlled display device
of Claim6 wherein said region of substantial friction conprises at |east
one bal |l -and-socket assenbly |ocated proxi mate a base coupled to said
noveabl e assenbly. 8. The conputer controlled display deyj aim6
wher ei n sai‘ﬁoPﬁ‘b‘?{@ﬁ of lesser friction conprises at |ea tccrgﬁg{mgl

bal | - and- socket assenbly |ocated proximate said flat panel display device.
9. The conputer controlled display device of daim1l 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 walls defiyge-.ng a bore therethrough, and
having a first concave insert fitted therein; and a second annul ar

pl unger, said second annul ar plunger having walls defining a bore

t her et hrough, and having a second concave insert fitted therein, said

second concave jasprd ng?“jﬁﬁé%ﬁﬁ*%%?%ﬂgf%ﬁ‘ GRAING 24SwheérBvesdid gldhulabhe

bal | - and- socket™ assen erein said assenbly™ is conprised
of a material gedtedaldd setastad fiemghe grouposrrisisting @f sflica, twpgsien carbidey a

all oy, a ceram i and conbi nations thereof. 11. The
bal | -and-socketa%agtjsag"'('a'ﬁer&?/ﬁ ggd?'n Caim9 wherein said ball is conprised of

al um num WO 03/041386 PCT/ US02/ 33581 -98 12. The bal |l - and-socket assenbly

as in dam?9 rein.said.ball . i i gt 413, The
bal | - and- socket® as %%P@'agg'ﬁ%ﬁk%l %Sﬁﬁ@%éeﬁ&e%aﬁl%h%eﬁﬁgg rggih?rftat t ened
first end and anédiinistn&da sacesprind, a bore extendi ng through

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 pane! display device and having a cross-sectional area which is
substantially less than a cross-sectional area of a display structure of said



the center of the ball fromsaid first end to said second end, and an
interior cable guide portion located within said bore. 14. The

bal | - and- socket assenbly as in Claim 13 wherein said ball has a convex
cosnetic surface and a convex contact surface, said convex cosnetic
surface sudﬁ8??&ﬂ’ﬁy one of said first or second annul ar (HW3W8§¥?Isaid
convex contact surface being positioned with an edge substantially
adjacent to a flattened end of said ball. 15. The ball-and-socket assenbly
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- _¢gntered openings to house a data
cable and an anti-torsion device. 16. The ball-and-socket assenbly as in
Cl ai m 15, further conpr|5|ng a resilient nechanlsntogﬂﬁatlvely Qoupled

with said firstlahpanelSispian Wheneigsaid mgveshle assembly sompyises agiualityunt i |
conpressed. 17.5¢ fpgrb@bhi-aAdlse %%sétﬁﬁﬁﬁbbbfd as in daim9 wherein said
ball has a convex cosnetic surface and convex contact surface, said
convex cosmetic suf@f @é@l%ﬁpwﬁeddcaiﬁdo\ﬁﬁhlafsajdlfﬂOW&bi@ assegwhosadannul ar
pl unger when [ h that
said convex c?%tegaé{vg?u dtugc@g \gﬁggﬁghéﬁ%igtrﬂo b%éﬁigém g)(%n%g

second WD 03/ 04itsige sl?@iﬁenﬁiﬁglmmnent% se@nmav&blaaes@mblyauhbmarﬁ&ma cont act

Fi'at toned end §pdaPlORA ¢ SBab (5 Rl MARRALAS SnBchdfha S o oi m 17

wherein said cmmnemwitea@aldsimrdealseesseneacts sai d concave insert when said
resilient nechanismis conpressed. 19. The bal |l -and-socket assenbly as in

Claim 17 wherein said convex contact surface has a thickness nmeasured from
an outer surfagg, oThé @othputsmashiralied idiglay detiae &ftClaim 3out:|@éreﬁusé|dce of

said convex cosnetic  surface, id thickness to limt an t which
said ball can Bensien devee fls a cable%avmg a proxﬁnal end coun]ed with an for

assembly and a distal end coupled with a termination ball.

ctua

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 assembly.

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.



froma longitudinal axis centrally extending through said bore by
contacting an interior annular |ip on said annul ar plunger. 20. The
bal | - and- socket assenbly as in Claim 17 wherein said convex contact

surface is ¢ rised of the same material as said ball.
baII-and-sdgﬁgB“ﬂggenbly as in Caim1l7 wherein said conaé?ﬁ£@§ﬁF§kt
surface is conprised of a material different than a material conprising
said ball. 22. The ball-and-socket assenbly as in Caim1l7 wherein said
convex contact surface conprises a ceramc filled plastic. 23. The

bal | - and- socket assenbly as in Claim 17 wherein said convex contact
surface is manufactured to have an incrggsed friction. 24. The

bal | - and- socket assenbly as in Claim23 wherein said convex contact

surface has a coating conpri si n? Iiq{gr,anul ar materjal. WO 03/041386
PCTI US02/ 33581 361 00he sompytericeniroligehdisplay tevicesffrlpim 30 whereing Ralba wher ei n

sai d granul ar d{gﬁ@%g&%é[s%mwwa%ipmmi%&msam@s,% risbg:ng of silica,

tungsten car bi um num oxi de. The bal I'-and-socket assenbly as
in Oaim16 wherei nassubstandsily sphericalbglihani smis a wave spring. 27. The

bal | - and- socket ass ' ' [ | hSvi m nati on
ball, said term nat %ﬁ}%ﬁukﬂﬁ]@éﬁ %F‘zﬁ]ﬁés‘rﬁe r%‘gdsrgp@@%n g%w@% “t’%%e end, a
convex contact dafinfrca moredhemipmsigh e asd havingarfarserorcavienigsett Hitledgh sai d
term nation balh from %ai d one end to said opposite end, and a cable guide
posi ti oned w t HPRreL @99 o e, said base portion having a fastening

gerlhani Zm t hErei nte é?@irﬂhaﬁt&il%r pmhgénaef/\al'lil@rsebahd ahgular piunget haeing28. ghe
al | - and- socket S Ly as in im 2 rein said structure, i s sai
PP o oo el deinr Dot merathughe bt navBardeSeaRt SIS INeER whor ei n
a ball stop | gideiersin,0std 8bcorid Bodavetingdrt seaslad tazald fist pbruzger limts

ball tilt to .
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,
 ametal 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



approximately 15 degrees off of center. 30. A conputer controlled display
device, conprising: a flat panel.display device having an input for

recei ving display data; a noveabl e assenbly coupled to said display, said
noveabl e assenblﬁiproviding at | east three degrees of fﬁ%ﬁﬂ%@b govenent
for said fYAP¥YAPE| di splay device and having a cross-sectional  area which
is substantially |l 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 digmveabl e assenbly, said tension
devi ce suspendi ng novenent of said noveabl e assenbly when a force (e.g.
tension) is applied to said tension device and permtti g said venment
when sai d f or cepepingeseaithcentral borerigchqusa R {eRFI0R FRYIES, ﬁaé‘g Wfaiiﬁf %quevi ce of

C ai m 30 wher eid&n?e%é’{)g%ﬁﬂgé thréﬁéia;ﬁaéé%aﬁle%@ﬁ\ ARiMdorfiorfdevieeci mal end

coupl ed with an~act ua sse a distal end coupled with a
termnation ball. 32. The conputer controlled display device of Caim30

wherein said tgnsj LS j ;
approxi matel y Aﬁo.tﬁg%ﬁ'ﬁhg?stog%{%%gﬁ}? nﬁﬁiﬂgpmé@m g)lhlléreﬁﬁgia@p gf/m_(r:}evi ce of
Cl ai m 30 wher eideviveeisad cableckebling adixedondtt dentith @y runaing, theouginsaidn devi ce,

and an anti-torsion device ..i.s l.oc d wi.thin said noveabl e assenbly. 34.
The conput er ccﬁ‘?f‘ﬁ'ﬁﬁ kg ogﬁg'ﬂl"&\?r'%e%tbieeg%éﬁ ai m 30 wherein said noveable
assenbly conprises a region of substantial friction and a region of |esser
friction. 35. The conputer cont{%lé.e(il di s\pl ay, devi.ce of C aim 34 wherein
said 42. A computer controlled display device, tomprising:
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 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 dispiay data, a tension device, and an anti-torsion device
is located within said moveable assembly.




region of lesser friction conprises at |east one ball-and-socket assenbly
| ocated near said flat panel display. WO 03/041386 PCT/ US02/ 33581 -102 36.
The conputer controlled display device of Claim30 wherein a ball-

and- socket assembly of said plurality of assenblies, co Cgﬁ% X

substanti aIW?O’g%"%% cal ball; a first annul ar plunger, gg’ir ;ﬁzr/??mannul 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-hg4d-l - and- socket assenbly as in Caim
36 wherein said assenbly is conprised of a material selected fromthe
group consisting of a netal, a.netal,alloy, a cergmc,..a plastic, and
combi nati ons t & ebe cgmpwecwﬁeamd@%\eﬁswasﬁ I 4&5""‘??[65 3 37
wherein said bahbydibie assbémblyt BoRArited it regish an@ubstahfialt filetidn sewioad end, a
bor e extendi ng throggﬂﬁéthe center of the ball fromsaid first end to said

second end, andegifin ef fetietbl e gui de portion | ocated within said 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 support4dd Bhe compterseeniralied stisplay devien PffHlaig &, whereln saignyex
ot tened end. droGtp BESpbRrECscs ATpEAdfy AR Bal pina 3gbRAST: 10

flattened end ocket assenbly as in Caim
38, wherein saiatsembkes.or cable guide defines a central bore and a
plurality of off-centered WO 03/041386 PCT/US02/ 33581 -103

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.



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 bal |l -and-socket assenbly as in Caim40 wherein said tension

device is a cable having a fixed path |l ength and running aid
central bor¥08#43q interior cable gui de. 42. A conput ergcﬂ%'%pggkﬁfled

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 and having a cross-sectional area which
is substantially less than a cross-sectgggsnal area of a display structure
of said flat panel display; and a noveabl e base coupled with said noveabl e

assenbly to support positioning of .said noveabl e assenhly and said fl at
panel displ ay. ﬁS. Thre Commhuien E?rg‘ltt%'ﬁfjr%ﬁmﬁlﬂ d&yg:&%fﬁlamir@e%g?rea agiﬁ 42

wher ei n sai d NGBy a b0I3 NG fied phth o, comput er cont ol | ed

di spl ay device o alm 42 wherein said noveabl € base acts as a
counterwei ght relative to said noveable assenbly and to said flat panel

di spl ay. 45. Tr@ﬁﬁ@%@Pufé‘?WnﬁHl@@ dfiph) B¥viES \Wf Tlaivh 49! wheref? s¥fger ei n one
spl ay da

of a cable to provide ta, a tension device, and an anti-torsion
devi ce is | ocaoluhion assembipcempiisesabl e assenbly. WO 03/ 041386

PCT/ US02/ 33581 -104 Atgh @;e conmputer controlled display device of C aim42
wherein said rnovea'8 " 8sgenbl y conprises a region of substantial friction
and a region of | esserank coapledwithdshaid Tonguepsaidiceankcloaningh ldethdiablel ay
device of d ai mf‘% wherein said noveable assenbly conprises a plurality of
stacked bal | - am®dlftket assenbl i es.

a strut coupled with said crank; and
a spring shaft coupled with said strut and with a resilient

mechanism.

53. The computer controlied 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.



.48. The conputer controlled display device of Caim42 wherein said
noveabl e assenbly is snakeli ke and changes positions in a snooth nmanner.
49. A conputer controlled display device, conprising: a flat panel display

devi ce having an input for receiving display data; a nov | nbl y
coupled to %&Pﬂ“"&?sém ay, said noveable assenbly providi %gqélﬁof}%g@t t hree
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;
and an actuator assenbly coupled wth said flat panel display, said

act uat or noveabl e between a first posit-l@6 and a second position, said
actuator operatively coupled with a tension device to apply a force to said

t ensi on device sai d agtuat or . occupi i [ [y nd to

| essen said for%%ﬁ%‘&l ra‘iﬂ"ﬁ&l‘%& dx%&%épggbgfﬁaé@@(%%w&%m Fgﬁ 50. The
conput er contr odrhRR cHrapliges deriaterialf séfbcteth fiOmties groups aicusistingueft or is on
said flat panel display device, WO 03/041386 P%Uﬁg}f/ 3581 -105 51. The
conput er cont r AlBIUM. SABRless sieel plashic.and GRramieA &asEai t ensi on devi ce

is a cable having a fixed path Ilength. 52. The conputer controlled display

device of Claim49 wherein said actuator assenbly co ises: .a tongue; a
crank coupl ed vi8.hTheacampyiayeontroled, d('ﬁpéﬁk%ﬁﬂerﬁ qalﬂ'énggcwgﬁrleén SRltndl e: a

strut coupl ed y#gtgcﬁgmg ﬁﬁﬁ&]_&: cGMBrides A inistefiBRkblestd IR Whehgeaipd st rut
and with a resilirent nechani sm

consisting of aluminum, stainless steel, plastic, and ceramic filled plastic.

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 controlled 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, sald tension device, and an anti-torsion device is located
within said moveable assembly.

63. The computer controlled display device of Claim 48 wherein said
moveable assembly comprises a region of substantial friction and a

region of lesser friction.



53. The conputer controlled display device of Caimb52 wherein said
resilient mechanismis selected fromthe group consisting of a piston and
a spring. 54. The conputer controlled display device of CI ai m 52 furt her

conpri si ng: ator housing to house and to support crank,
strut, and ‘ggﬁ?@éssghaft. 55. The conputer controlled di spl ay g@w ce of

Claimb52 wherein said resilient mechani smprovides a restoring force of
approximately 180.0 to approximately 200.0 pounds. 56. The conputer
controll ed display device of Caimb52 wherein said tongue conprises a
material selected fromthe group consisting of alum num stainless steel,
plastic, and ceranic filled plastic. W3103f 041386 PCT/ US02/ 33581 -106 57.
The conputer controlled display device of Caimb52 wherein said crank

comPri9es 3 I 851 HneoehRalES cHhABIdd ipflaf MRS Sl hnpB T

stainl ess steel; pl ast) and ceramc astrc

control | ed di spllnayea!aim assetn’iblﬂmmpr&ésvmmwahtysd i stackisd ballapdesdehad! e
conprises a material ,.selected fromthe group consisting of alum num

stai nl ess st eel HMYEPc, and ceramic filled plastic. 59. The conputer
control |l ed di spl ay device of Caim52 wherein said strut conprises a

mat eri al sel ectggn_{_rom the group consj sti n% of al um nu%)n st ai nl ess steel,
plastic, and ce he computerpgordialied digplayrRevics Rfrlaim Ashwhereingaid spl ay

devi ce of C ai nmﬁaeamer@sgénw% shikéliRg éﬁhai:haﬁ@éaobbﬁﬁ@n@ mt §hbath sel ected

fromthe group consisting of ~ alum num stainless steel, plastic, and
ceranic filled [MPBARRGc. 61. The conputer controlled di spl ay device of Caim
54 wherein said actuator housing conprises a material selected fromthe

group consistin of alum num stainless steel, plastic, and ceramc filled
pl asti c. 6. A computer controlled display device, comprlsmg

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



62. The conputer controlled display device of Caimb52 wherein one of a
data cabl e, said tension device, and an anti-torsion device is |ocated

wi thin said noveabl e assenbly. 63. The conputer controlled display device
of Claim49 wherein said noveable assenbly conprises a regqi

subst anti alWPPY¥86n and a region of |esser friction. %%gﬁg%%§§6

PCT/ US02/ 33581 -107 64. The conputer controlled display device of Caim49
wherein said noveable assenbly conprises a plurality of stacked

bal | - and- socket assenblies. 65. The conputer controlled display device of
Claim49 wherein said noveable assenbly is snakeli ke and changes positions
in a snmooth manner. 66. A conputer congpgl | ed di splay device, conprising:
a flat panel display having an input for receiving display data; a noveable

assenbly coupled to said display, said noveable assenbly providing at
| east three degrees20566anKc@pRvH PlgRGaTesaid §P°°%ip&-'ﬁgeéth%ﬂﬂalwﬂlisspl ay

devi ce and havi - i i i bl ess than
d¥infigd TS tgé.%imsrgp% aHdSaviMY & Bedohd @dg\feaﬁg{sbﬁ fiktdble®:

a cross-section structdre of sal panel di spl ay;

and a cabl e t o therein, seiddiiesphd goneave, insest epuplasl to saitfirsbepngaveinsedai d

noveabl e assenbly, a first end of said cable operatively coupled with said
i nput of said flat panel display, a second end of said cable operatively
coupl ed with a Gnhe ball-spdisenket@ssemhly asoinpelaist 68 avharein|saill balsandry devi ce

of Claim 66 wherej i e . ASS I i upal J of
stacked ball - arf‘d’-%ggtcé%e%gggér%%@sé%@gm%&@g%glt%g%dggﬁ rg I g'g%gl spl ay
devi ce of Cl ai rodp@istingr ef ra anbtdl) o amstak adloyi @sweeatie of pkatid, @ndral ity of
assenbl | es, ¢ O dombinations 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 substantially spherical ball; a first annular plunger, said first plunger
having wal |l s defining a bore therethrough, and having a first concave
insert fittable therein; and WO 03/041386 PCT/US02/33581 -108 a second

annul ar pl i d second plunger having walls defin
therethrougﬂg%ggﬂiﬁaving a second concave insert fittabléQQWﬁggg%ﬁ; sai d
second concave insert coupled to said first concave insert. 69. The

bal | - and- socket assenbly as in Claim68 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 conbinations thereof.
70. The bal | -and-socket assenbly as in 4gpgi m 68 wherein said ball is
conprised of alum num 71. The ball-and-socket assenbly as in Cl aim68

wherein said ball s caonprised of stainless steel, 72., . The hall-and-socket
assenbly as In Qﬂ%’i’ﬂﬂsﬁéa'%gpﬁﬁﬂmﬁitﬁh%qaFS%@'OQ deel*’!% gl dprali 9%0 hd and a
flattened secongbrtdidd opeRiRGS tGKO RS BataldbRVEHY ah BRt-ESbRdedle! he bal | 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 aim68

wherein sai d bapd 1Rasei-arfdlShiekét S &s ﬁPéfaﬁﬁg4%réin%(§W§éia§:%Pfe?Ct

surface, said convex cosnetic surface supported by one sal st or
second pl unger ,rusaithrougi @/eaid phmality 1of offrdenter apeningspfsiaid mierirwable an edge
substantial ly &ﬁé@cent to a flattened end of said ball. 74. The

bal | - and- socket¥assenbly as in Caim68, wherein said interior cable guide
defines a central bore and a plurality of off-centered WO 03/041386

SPaCITG U?Fﬁi 2?:‘_’? )1/ '6(:‘}1 iné) 1 allahd socR&Y éjss%ﬁﬁ)w gé inbe{a(lemtﬂ \t]vﬂgfe?n %ai%ec% etd devi ce,
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;



centered openings to house a data cable and an anti-torsion device. 75. The
bal | - and- socket assenbly as in Claim74 wherein said data cable runs
through a said plurality of off-center openings of said interior cable

gui de. 76. The ball-and-socket assenmbly as in Claim74 wherein said cable
to displayYQ&¥%41¥¥8s a | ength approxi mately 20% | onger t R&VUE'¥P¥d pat h

| ength of said noveabl e assenbly, said fixed path | ength neasured from an
exterior portion of said flat panel display to an exterior portion of a
support structure coupled to said noveabl e assenbly. 77. The conputer
controll ed display device of Claim®66 wherein said noveable assenbly
conprises a region of substantial frictyqgn and a region of |esser
friction. 78. The conputer controlled display device of Caim66 wherein
said noveable assenbly is snakeli ke and changes positions in a snooth
manner. 79. The conpumereallatassermtdy gprypledytoissid displpy.craidnmeseatier ei n at

| east one of i i L= i j | d withi
sard moveabl e SSeSHBNPBoUc Gt RASt Bied Abhred'dt IBAGRY b Mok gmefit Ared W (i N
conprising: a fsastflatpamel display algvicedndchaving a stassraactional sirea whichiispl ay

Grspi ay, sai d mHgRaDTaly ReChARHase cotPndF PPt £ ORI RERAH ;0 o2 ¢

freedom of novdlaepandldisplagaaddf| at panel display device and having a
cross-sectional area which i.s dsubstlantti | Ly.less than cross-sgcti onal
area of a display sEPRICOEIGH dBYER 1oqqtad within Fad mfenpe ZigetiRly 16
anti-torsion deybwsht! ®abks lodatdd Wwithin daibveniehbbleaassarhbly from beiagent a

cable located within said noveable assenbly from being rendered
i noper abl e. rendered inoperable.

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

assemblies.

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



81. The conputer controlled display device of Caim80 wherein said cable
Is a data cable or a tension cable. 82. The conputer controlled display
device of Claim80 wherein said noveable assenbly conprises a regi on of
substantial_friction and a region of lesser friction. 83.  The conputer
control | ed WP&¥H&3F0devi ce of O aim 80 wherein said novedbie w¥stoly is
snakel i ke and changes positions in a snoboth manner. 84. The conputer
controll ed display device of Claim80 wherein said noveable assenbly
conprises a plurality of stacked ball-and-socket assenblies. 85. The

conputer controlled display device of Claim80 wherein a ball- and-socket
assenbly of said plurality of assenbliefqq.conprises: a substantially
spherical ball; a first annular plunger, said first annul ar plunger having

wal s defining a bore therethrough, and having a first concave insert
fitted therein; an@ S8000d/anmiaredipageruseil sesond annulanpliegemBaviRgul ar

pl unger, said gﬁagg'b‘éﬁﬁfﬁgué B&reoﬂhléyﬁrrou RVaftPha 'asﬁélé?bggbpﬁav% iRS&E

t her et hr ough, havi ng a second contave 1 nser ereln, said
second concave fittad ¢hereir igaidc secandseintare ingerceoupied to saiddirst c@®avahe

bal | -and-sockei %Ztsenbl y as in Claim80 wherein said assenbly is conprised
of a material S¥%Ctted fromthe group consisting of a netal, a netal

all oy, a ceramc, a plastic, and conbinations thereof. 87. The

irst end and. 67 e i Eaedstedino af3F R AP orb M 1 d Btk e "cont or
of the ball fr@ueaprsdd 654 neatelidl celkated fesm dinel grou, comsiting of amhetal,or cabl e

gui de | ocat ed vgn %Qtlapal?oayl, g c%(r)arrﬁib, a plastic, and combinations thereof.

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 sald off-center portion

of said interior cable guide.



88. The bal |l -and-socket assenbly as in Caim85 wherein said ball has a
convex cosnetic surface and a convex contact surface, said convex cosnetic
surface supported by one of said first or second plunger, said convex
contact surface being positioned with an edge substanti al | adj acent to a
flattened eWQYP41388%i d ball. 89. The ball - and- socket asseﬂ%ﬁﬂj S a ai m
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 assenbly as in C aim 89
wherein said anti- torsion device is a_kpmped cable running through a said
of f-center portion of said interior cable guide. WO 03/041386

PCT/ US02/ 33581 -112 91. The ball - and-socket assenbly as in Cl aim90 wherein
said | ooped c&@ eThRdal-andrapcketaisemblyras dn wl13igv2D yyhaseint saih lappedxed pat h

| ength of sai v : ' o) from an
exterior porti g:r?g%fﬁégsgl ?@E%@%@%Pﬁ%ﬁé@ﬁgﬁ&eéﬁgﬁ @raﬂﬁ%rﬁy{hgér? of a
support struct waid cuayslable Bssembly, maiddixbd patbdabgih. meE@asured fropuwar

control |l ed display. devj 0, 1S1, NQ. | g V| an i nput
for receiving cﬁxg%loiyp%ﬁgg;oqa%\;%é%@eggggﬁx gggﬁu%’ﬂSﬁ%%ﬁm a#’ﬂgdi spl ay,
sai d noveabl e sappenbiryictpreosoupilethtoataid masealld neserdilyr ees 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 sal A &braputepsentrelledpiispiay devicthlcembrisipgovi de di spl ay dat a,
cabl e oper at i vel y. cBU BEANGhASPRNI Fb RPUCr eng HPBY BRI ai spi ay. a
second end of said gaRbPealleUsBEnYR YoureP Wit sHid Rispl#QrERId Riovexsibe™M
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.



a tension device |located within said noveabl e assenbly and operatively
coupled with an end of said noveabl e assenbly, said tension device
suspendi ng novenent of said noveabl e assenbly when a force is applied to

sai d tensi i and permtting said novenent when sai IS

| essened,; gﬁogﬁ¥ﬁ¥§orsion device located within said ané§BW%ﬁg%§gnbly to
prevent said cable from being rendered i noperable; and an actuator assenbly
coupled with said flat panel display, said actuator noveabl e 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, -agpgLto |essen said force when said
actuat or occupies said second position. WO 03/041386 PCT/ US02/ 33581 -113
93. The conputer controlled display device of Caim92 wherein said
noveabl e assenbly is snakeli ke and changes positions in a snoboth manner.

94. The conput eg3, CrHY E6batbr HopBoRdd ARMIAE deficéloRiCTaiR? ‘92 hRERIMsgidl d fl at
panel display conprises a liquid crystal display screen. 95. The conputer
control | ed di spnayeanieassemplycisasnaikpiikeanderhandasdpositiong in @ EMopthel ess
port. . 96. Thgusqigputer controlled display device of Claim92 wherein said
flat panel display Is noveable by a user when said noveable assenbly is in
a stable position. 97. The conputer controlled display device of Caim92

wherein said v i : : - 8. The
conputer controlle d?%@ﬁgt%pgé%q%%dgq‘%g?%@%%ﬁ@@:Qr%%tﬁlegg%g a?dsg?%d dat a
cabl e, sai d temmnehdidplay compeses s diquaid znysital tdispdayoscreki ce is | ocated within
sai d noveabl e assenbly. 99. The conputer controlled display device of daim
92 wherein said

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



noveabl e assenbly conprises a region of substantial friction and a region
of lesser friction. 100. The conputer controlled display device of Caim99
wherein said region of substantial friction conprises at |east one

bal | - and-s 03/ 041386 PCTI US02/ 33581 -114 assenbly |ocated near a
support st?\%%yff?“\é\géoupl ed to said noveable assenbly. 101C%h§ /%38 ut er
controll ed display device of Claim99 wherein said region of |esser
friction conprises at |east one ball-and-socket assenbly |ocated near said
flat panel display. 102. The conputer controlled display device of Caim92
wherein said noveable assenbly conprises a plurality of stacked

bal | -and- socket assenblies. 103. The coqgquter controlled display device of
Claim 102 wherein a ball- and-socket assenbly of said plurality of
assenbl i es conprises: sub tantlall spherical ball: a first annul ar

pl unger, said qutSEF‘%%ﬁlﬂa Bﬁﬁ"nae?uﬂﬁ’ﬁl’)tl $eEuGhenel coupieq thisalgl monsakle
therethrough, aadeindy ng a first concave insert fitted therein; and a
second annul ar plunger, said second annul ar plunger having wal | s defi ni ng
a bore therethrough, and havi ng a second concave insert fitted therein,

sai d second Cor‘l‘bﬁver ﬁ?ufé?%éﬁguéd)g%gla&h dvicd! ofcél’é bal Yvhé'n%?r{ 5aig104. The

bal | - and- socket asse alm erel n sal and- socket
assenbly is corrpgicped leﬁseafrmpmcpmpnses stleadt oneohalt-ard-gockah assemelyst i ng of

a netal, a mst%aaqésoc arsaalc?ﬁétfé;qn%l dlg.plgkasti c, and conbi nat i ons t her _eof.

105. The bal | -an asse as"1Th Claim103 wherein said ball is
conprised of al um num

102. The computer controlled display device of Claim 92 wherein said
moveable assembly comprises a plurality of stacked ball-and-socket
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.



WD 03/ 041386 PCTI US02/ 33581 -115 106. The bal | - and-socket assenbly as in
Cl aim 103 wherein said ball is conprised of stainless steel. 107. The
bal | - and- socket assenbly as in Claim 103 wherein said ball has a flattened

first end a‘lg,ﬁogmjlggttened second end, a bore extending th#)]yﬁgﬂ/atﬁpe center
a t2PPor cabl e

of the ball tromsSaid first end to said second end, and

gui de portion located within said bore. 108. The ball-and-socket assenbly
as in Caim103 wherein said ball has a convex cosnetic surface and a
convex contact surface, said convex cosnetic surface supported by one of
said first or second annul ar plunger, said convex contact surface being
positioned with an edge substantially ddbacent to a flattened end of said
ball. 109. The ball -and-socket assenbly as in C aim 107 wherein said
interior cable guide defines a central bore and a plurality of

of f-centered openings, said central bore to house a tension device, said

plurality of of{06.cehé earénarRokétEssbMbOAS M Glafat@3CcAreincdHid BAll is
anti-torsion device e ball -and-socket assenbly as in Claim92,

. 110. T
further conpri S¢qq@?rls§é,cg§;qlri“g§ﬁ Stg@lehani sm operativel y coupled with said
-first and second plungers to space said plungers apart until conpressed.
111. The ball -and-socket assenbly as in Caim 110 wherein said ball has a
convex cosneti c1®urFheckalband-gockehassenddy eadn Claimrifdavheseinsaisbalidias cosneti ¢
surface support ' j I : when said
resilient nec haﬁﬁast%ﬁegqﬁ?\toéanr?e %x%%ﬂ%%%{eggaef éﬁgggﬁ’ ?Egﬂté ﬁ?@'%ﬁ@&] cont act
surface breaks thernenter of the balkfrom saiddfirst esd torsaid secahd\en6340d HBS6

posi 1 oned wi ¢ HEH0r S BURE At 1opRRURRRIN bBR. ) o Cned end of said
ball. 112. The ball -and-socket assenbly as in Caim 111 wherein said convex
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 bejng positioned with an edge

substantially adjacent to a flattened end of said 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



contact surface contacts said concave insert when said resilient nmechanism
is conpressed. 113. The ball-and-socket assenbly as in Claim1l11l wherein
sai d convex contact surface has a thickness neasured froman outer surface
of said %é%?/ ntact surface to an outer surface of said convex cosnetic
surface, sat d"WH'™ness to linit an angle at which said BETSCHH¥e 1ot ated
froma longitudinal axis centrally extendi ng through said bore by
contacting an interior annular lip on said annular plunger. 114. The

bal | - and- socket assenbly as in Caim 111 wherein said convex contact
surface is conprised of the sane material as said ball. 115. The

bal | - and-socket assenbly as in C aim1llj4gherein said convex contact
surface is conprised of a material different than a material conprising
said ball. 116. The ball -and-socket assenbly as in Claim11ll wherein said
convex cont actCoBERYe Mserl $aid servex eentash gurquq eing| Resitioned with amhe

bal | - and- socketgqga BBV tiaR éd?a(gn@{d@ hddervded i oF safd saiconvex  cont act
surface is manufactured to"have an iIncreased friction. 118. The

bal | - and- socket assenbly as in Caim 117 wherein said convex cont act
surface has a t 4 JpanAl] rqiqal

PaT] Unoa! 3asa1 12 THY pRMERGLIGRe AbsShiti adin @%ﬁs@&gl‘”hé@"?sy%ém M 118
wherein said @oatagtagsunagce: rdoataats %demrmavermserthwr@noapldcwsimtl ng of
silica, tungst m num oxi de. 120. The bal |l - and- socket
assenbly as i n carﬁ%?hﬁ%% %@}glssﬁéd;al d resilient nmechanismis a wave
spring. 121. The ball-and-socket assenbly as in Caim 103 wherein said ball

is a termnati | | ai nati.on bal L, havi fJat ned base
portion on onqungﬁ' %lg?ﬂpg%%ﬁﬂ]? %??é{btl 16?2 8‘&% EAYe*a bore
ext endi ng t hr eoptacs sudadeehad Aahickiedsahbaduredfidf 8n @0Rresefat® of8aid opposite
end, and . .

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 saild 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 cable guide positioned within said bore, said base portion having a
fastening mechanismtherein to fasten said termnation ball to a structure.
122. The bal | -and-socket assenbly as in Caim 121 wherein said structure
is said fl di splay. 123. The ball - and-socket ass I in Caim
103 mherelﬁ&a %@ﬁ%agtop | ocated on one of said first or%g§@§wgigﬁhular
plunger limts ball tilt to approximately 15 degrees off of center. 124.
The conputer controlled display device of Claim 103 wherein said tension
device is a cable having a proximal end coupled with said actuator and a
di stal end coupled wwth a termnation ball. 125. The conputer controlled
di spl ay device of C aim 103 wherein sai-gf7force is approximately 200.0 to
approxi mately 400.0 pounds. WO 03/041386 PCT/US02/33581 -118 126. The
conputer controlled display device of Claim92, further conprising: a
noveabl e base coupled with said noveabl e assenbly to support positioning

of said rmveabl1e|9assr¢mobau@nd sorket bh@émsgmgé if SRIrAY118 vherdiRes&igmput er
controll ed displ ay device, of Caim 126 wherein said noveabl e base houses

conput er conpoléRtuarFAsTiaLisRelecteqiremdpe sraur eonsigingeahsiliga, ingsfen an 1/ 0

(i nput/out put) capiidd, cg,{deg|umﬁ1,r@,q-, éﬂde' /O port, wherein said mcroprocessor is
coupled to said input of said flat panel display. 128. The conputer

controll ed display device of Claim 127 wherein said noveable base acts as

3, Sount er viel ohiy ekl b Skeh AR 8 PSRRI PRI BaRRLgdhal Pane!

di splay. 129. he conmputer contr evice 0 wherein
sai d act uat or nechanisatiseiwaye Sprmg. panel display. 130. The conputer
controll ed display device of Claim129, wherein said actuator is
el ectronically actuated.

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.



131. The conputer controlled display device of Caim129, wherein said
actuator is electromagnetically actuated. 132. The conputer controlled
di spl ay device of C aim 103 wherein said tension device is a cable having

a fixed pat I 133. The conputer controlled display V] of Claim
103 wher ei n‘gsal Qﬂgact uat or assenbly conprises: a tongue; R%%ﬂ)%??/g’ﬁ%%

PCTI US02/ 33581 -119 a crank coupled with said tongue, said crank having a
detachable handle; a strut coupled with said crank; and a spring shaft
coupled with said strut and with a resilient nechanism 134. The conputer
controll ed display device of Caim133 wherein said resilient nechanismis
sel ected fromthe group consisting of aipg8ston and a spring. 135. The
conmput er controlled display device of Caim 133 further conpri sing; an

actuator housing.to use and to su rt |d ton ran strut, and
spring shaft. 1%&: T-ﬂl? COMPYRY c%ﬁﬁ%& P@H QBY‘Q 5? fyrihen 133
wherein said repigrisgig nechani sm provides a restori ng force of

approxi mately 200 pounds. 137. The conputer controlled display device of
O ai m 133 wherei n a® Mpaahle bage equpirehwith said mayesbia.assembly rty

conprises a matrﬁj'sltréhlngscﬁ“s‘éﬁ:t rﬁgvéabehéé%?ntﬂy{ QH® s&i8 Rk Féhé?%és@iayal um num

stainless steel, plastic, and ceramc filled plast
bal | - and- socket assenbly as in C aim 109 vvherel n said data cable runs

through a sai d @ ~BRNLSHARRF ChARolRl Gighidy HBYES PLISAPIS Wb said

moveable base houses computer components comprising a
microprocessor, a memory, a bus, an 1/O (input/output) controller, and an
I/0 port, wherein said microprocessor is coupled to said input of 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 whersin said
actuator assembly comprises:
a tongue;



139. The bal | -and-socket assenbly as in Caim 138 wherein said cable to

di splay data has a length approxi mately 20% | onger than a fixed path WO

03/ 041386 -120 PCTI US02/ 33581 | ength of said noveabl e assenbly, said fixed
path | engt hyara from an exterior portion of said flat panel display
to an exterior ’églrs 6:]Ion of a support structure coupled to PCEY¥A5¥babl e
assenbly. 140. The ball -and-socket assenbly as in Caim 109 wherein said
anti- torsion device is a | ooped cable running through a said off-center
portion of said interior cable guide. 141. The ball-and-socket assenbly as
in Caim140 wherein said | ooped cable has a |l ength approximately 20% 30%
| onger than a fixed path Iength of said1gbveabl e assenbly, said fixed path
| engt h neasured from an exterior porti on of a display term nation socket

| ocated on a first end oI( alpg Ie assenbly to an exterior portion of
a base termination [afBNKICOUREEW! Mﬁdsgﬁd’r@?k Baying Avlptaghebleassenbl y.
142. A conput erhgpg;r ol | ed di spl ay syst em conprising: a flat panel display
having a displ ay surface and an i nput for receiving display data to be

di spl ayed on said dlaﬁf'-!iy‘/’oﬂﬂlﬁﬂdﬂ@ Saéﬂ #0kaNde assenbly coupi ed nechanically

to said flat panel gigpp ﬁhhé@'dﬂ)dﬁ%@%ﬂ? s%ﬁfess Ja Yak 4 g aaresm?nt

cross-sectional area substantially an an area

di spl ay surface’T‘e@lﬂnéﬁ%veabl e assenbly being noveable to all ow sai d fI at
panel display to be selectively positioned in space relative to a user of
said conmputer controlled display system and a base coupl ed nechanically
to sai d noveabl B4asBrarbbypated cootrolisd displapdepiaaeaf Qlaiepl 33 whbredighidsai d

ot opr ocessor  SHIRRTPG A 5 SIERE R RE e BOTRIRE GARBNIBE, and an

|/ O port, wher e springl d

135. The computer controiled 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



1 croprocessor is coupled to said input of said flat panel display. WO
ggf022386 -121 PCTIU882/33581 143. A systemas in claim142 wherein said
base houses conputer conponents fgrther conp{!5|n9 an gpt;cgéfﬁ;g;ebsng a
net wor k i nt nd wherein said cross-sectional area
c?oss-sectigﬁﬁ?gﬁgﬁ@ perpendicularly to a !ongitudlnal_dlﬁ%ﬁg$%ﬂﬁ%¥ t he
noveabl e assenbly. 144. A systemas in claim 143 wherein said noveable
assenbly is noveable such that said flat panel display has at least three
degrees of freedom of novenent. 145. A systemas in claim 143 wherein said
system |s noveable as a unit by one person unaided by any assistance. 146.
A systemas in claim145 wherein a wei giRoof said systemis less than
about 40 I bs and a footprint size of said base is |less than about four (4)

' | ai m 143, furth rising:. an actuator
ttached to sa sl B EbRanis alsiTubly sl ixathoa langingressgeih o or whi ch
mai ntai ns sai d ameetekibe pesidANG said Rafpahdli dlspIRf % amert?%ﬁ ;gorﬂcgﬁ Ofgor s 1n

first state and ich al |l ows said nbveable “assenbl) e noveabl e when
gai :Jlract uat or i%‘ppﬁﬁéﬁ%@%@‘@% to sajdimoveakie essembly. i n cl ai m 147 wherein

said force generator is a nechanismwhich may be electronically or
el ectromagnet i activated to change said first and second states of

| .
sai d moveabl e g@be FWW@S?M@%SGW by MGM/%Wﬁenﬁwﬁaigf aztg;[ Sm as in
cl ai m 147 wher Qérgiohedélieis eloBped bh5IBYdhnirg TrBHF 2 Fﬁ%go‘ H@-Sésﬁtgggo%lpnf ® edom

actuator, allows sinultaneous positioning

(of said flat [Phaeid iatespregpje guide.

141. The ball-and-socket assembly as in Claim 140 wherein said looped
cable has a I-ength 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 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
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 l/O (input/output) controller, and an 1/O port, wherein said
microprocessor is coupled to said input of said flat panel display.



150. A systemas in claim 143, further conprising: 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 wthin said base, said data
cabl e bei ngw@ispps§d W thin said noveable assenbly. 151. A systemas in
claim 150 wherein said data cable is concealed within saPEl/B¥ea3ssl e

assenbly. 152. A systemas in claim 143, 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. 153. A systemas in claim 143 wherein said

| ongi tudi nal di nension of the noveabl ejgapsenbly extends fromsaid flat
panel display to said base and wherein a weight of said systemis |ess
than about 25 I bs and a footprint size of said base is |l ess than an area
of about 500 square centineters. 154. A systemas in claim 153 wherein said

base is not fi xedlyAssmismtas | i U204k said pase. 155.
A systemas in claim 147 V\herer{)ﬁ@'s.rgi d mc)vbg%g? §H([§S§g§%;ﬁ§9§§%?8@pu tenti al
energy in a tefoMhoBANtSSHENemcemBrizing 8a aptical driver and aynedworkdnateprags s ed
resilient menbeghg ' | | Spel LI st at e. 03/041386 -123
PCTI US02/ 33581 156%'.;&3 ;%’? E(g%'?gés g?ﬁ%ﬁ!ﬁ'ﬁﬂia&%’*’é‘? 1 C?éﬁtfe\é\@m@é@ stor es
potential eneP§Pandicalatlyripadengitidinat dimpnsiostaftherpesibly askaAbigai d act uat or
isin a second state. 157. A systemas in claim 147 wherein nbving said
actuator froma first state to a second state converts potential energy

stored in a ted4fonhdystarblas mndaim B3pheedin tshid)fnd%@g‘gre%@s%%mgﬁ%l i ent
0

menbers and ne i I .pr.ovi de a user into elastic enti al
ener gy stored ﬁrﬁgbﬁlg suchtFaeaid figt paneq J?lelay 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



conpressed spring/piston assenbly. 158. A systemas in claim 157 wherein
novi ng said actuator froma second state to a first state transfers a
portion of the elastic potential energy stored in a conpressed

spring/ pi st@ip @esaeply into elastic potential energy stored in a tensioned
tension cable and in a plurality of resilient nenbers, affl’e¥WadBts the

remai ni ng stored elastic potential energy to work done on the use and to
ki netic energy of the actuator. 159. A nethod, conprising: storing a first
potential energy in a tension cable extending through a |ongitudinal
interior portion of a noveable assenbly having a first end attached
mechanically to a flat panel display anfhm second end attached to a

noveabl e base, said noveabl e assenbly having a plurality of noveable
energy in a plurality of resilient

ortions; stori econd potenti al
Iron::rrbler sscofr esggﬁdaéy%:tg""s%?w E)'Plﬂl’ ZﬁVt‘%h%P'nnfiﬁ%ﬁﬁ uatgrothrougtsa simgle ei n sai d

resilient menbectuatio® of WA GSRidRIe afidls & 5t | upall of
noveabl e porti gnsl; WO %3/ 41386 -124 PU%@B@%@%?P%@#@?%%@%'%%H on of
said first pot8R97esp obHepdom deisaid flfmanekdisplay)sai d second stored potenti al
energies with an applied nechani cal work; converting a portion of said
stored energy apd work to an elastic potential energy; and storing said
el astic potent 2y AfyBlgm asinclaior 848, jether somprisingch  nai nt ai ns sai d
nmoveabl e assenbly igqatd LK said. force o generator is in a first
state and which al | ows sgﬂgrrdégggeg\l@%gg{@gjf )9??8'(1 ff?g W?EQBP'@YM@ sai d
force gener at ofirst gnd of saick datadcaliaaad cbepledToea wiiphdeatirdlbAhBudgp Wher ein
conbi ning a rfd Ld fr tential. energy and a portion of said
second pgt enf ?‘ia”f"l'@n%e??‘%??g?'uﬁ'ﬂé’%‘a c&ble Being’disposed Within said moveable

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.

1563. 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.

185. 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 sald actuator is in a first state.



conprises: noving an actuator attached to said flat panel display froma
first actuator state which nmaintains said noveable assenbly in rigid node
to a second actuator state which all ows said noveabl e assenbly to be
moveabl e. 1&b 3hh8sdret hod of C aim 159 wherein said force generator is a
spring assembly. 162. The method of O aim 159 wherein safel/¥WRB¥B8Yener at or
Is a piston assenbly. 163. A nethod, conprising: transferring a portion of
an elastic potential energy stored ina force generator whi ch naintains
sai d noveabl e assenbly in a rigid node when said force generator is in a
first state and which allows said noveable assenbly to be noveabl e when

said force generator is in a second st-g2® into a first potential energy
and a second potential energy; WO 03/041386 -125 PCTI US02/ 33581 storing

said first potential energy in a tension cable extending through a
| ongi tudi nal interior portion of a noveable assenbly having a first end

attached mechariidéal Aysyster ds! mtclﬂﬁn¢h7@wfépé|ﬂysa?@%c &@p%pe e&ﬁe ttached to
a noveabl e base, said noveabl e asse havi ng a raI It Q}eabl e
portions; and STSFYG %C%f@e%e‘gép@m /pigtoncarsemply whan;slaIﬂattuatw ifinresi | i ent

menber s corresmyébnasme,sal d plurality of noveable portions, wherein said
resilient menbers are conpressible and coupled with said pl ural ity of
noveabl e portions. 164. The nmethod of Caim 163 wherein transferring a

portion of the 158 aSsjsternQsSRtddin EASNMR S  frae s fiea o
further conprises: ITD}t/I ng an act uator H%(rteglcheg'ﬂg aéc[;?(g ﬁ%a{rg%@,mstd. spl ay
from a state to a second state converts potential energy stored in a tensioned

cable and in a plurality of compressed resilient members and mechanical

energy provided by a user into elastic 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;



second actuator state which allows said noveable assenbly to be noveable
to a first actuator state which naintains said noveable assenbly in a
rigid node. 165. The nmethod of C aim 164 wherein said force generator is a
spring ass®igukiersdd6. The nethod of C aim 164 wherein said force generator
is a piston assenbly. 167. A conputer controlled di spl ayPGld302ia3sst
conprising: a flat panel display having a display surface and an input for
receiving display data to be displayed on said display surface; a noveable
assenbly coupl ed nechanically to said flat panel display, said noveable
assenbly having a cross-sectional area which is substantially |ess than an
area of said display surface, said noveaphe WO 03/041386 PCTI US02/ 33581
-126 assenbly being noveable to allow said flat panel display to be

selectively positi 1.0 space relative to a user of said conputer

control | ed di spl ay ggﬁ'gf@ﬁq a %@Eotﬁlﬂlﬁéﬂ Ratetiah eaandyyandoa paitibnnaiveabl e

assenbly and t saicssscdntIstdred abentidh sHdrdids | e assenbly,
? gis Wi A alpofl thoIRUFBNNGorR

sai d base housing colgju,er conponent s conpris a mcroproc or, a
memory, a bus, an f? e(’f"l’ﬁ)ﬁtP IR at yaid siteredianergy andi wenk td én piastic wher ei n

said m cropropesstial ér%rgﬁlgmlded to said input of said flat panel display; a
hol der device coupled with said noveabl e assenbly, said holder device

having an energy st 810889133 elastic nlential anergit o adforgs genérataraiisichiol der
devi ce, said aeidimtaiNs £&idC sald noveabl e assenbly to
permt novenent of sasi_d. m@ggg%ée%a%%mﬁ a\/\ﬁé'gefnﬁdga‘fv nSalhivee | s
assi sted in saP8NeBideina fisstatatetand whichl aboves gyidshevesblé BsSathisly 9! der

gfevi ce. 168. TBE nioiebBRd herfity FBrcl.gZjex\é}%{oeriisninsaaéedco% ‘State. reduces an amount

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. Thé 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;



user force needed to change said state of said noveabl e assenbly. 169. The
system of claim 167 wherein said actuator is attached to said flat panel
di splay and wherein said actuator, through a single actuation of said
actuator, aloguwrsskdul taneous positioning in nmultiple degrees of freedom
(of said flat panel display). 170. A system as in clai m 1B7T/U$oess8n sai d

base houses conputer conponents further conprising an optical drive and a
network interface, and wherein said cross-sectional area is defined by a
cross-section taken perpendicularly to a |ongitudinal dinmension of the
noveabl e assenbly. WO 03/041386 PCT/ US02/33581 -127 171. A systemas in
claim 167 wherein said systemis noveahhgsas a unit by one person unaided
by any assistance. 172. A systemas in claim167 wherein a weight of said
systemis |ess thantabout éo | ps and a footprint size of said base is |ess
t han about four (4)5%r ffirat potepgial energytisn dension cablenext6idingur t her
conpri si ng: hablon ﬁ@&ﬁé i i_d fI anel di spl ay
at a first enq, §f gsal gata Clgﬁtetnﬁr @8u&%h109%a§g(ﬂs§%m b’ N8l er
housed within"§ ﬂ'%%‘?& eQé’i‘%Pf@atCa"Mmaélabpan@ dibm&oaﬂ@lavsebbhd‘eﬁé' d

roveatl e | assembinod ta riveiaaBasell 1t LAY E Rl Sl o0l

is concealed w_thin said m)veab € ass
further conpri Qfmjwea epertionspand on cabl e coupl ed to sai d noveabl e

assenbly, said ant SLO training.said flat panel display from
bei ng rot at ed beyoﬁr @bp?egedei er ﬁf)feg' 'aLrﬁﬂ?ﬁ? iR 78 plwai';fr!étcénﬁeédlanh clai m
167 wherein safmem QIQOU@ISnmdm@ te saidopluedityt bﬁmoV@éﬁ@BbﬁlﬁsﬁrﬁF}e\{q ext ends

fromsaid flat osald base d wherelin a wel sai d
systemis | esssgﬁgﬁl‘ﬁg ttsj'l?‘e%e recRmerepsiblenandeoupled with said plurahty

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.

185. 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



size of said base is |less than an area of about 500 square centineters.
177. A systemas in claim176 wherein said base is not fixedly secured to
a supporting surface under said base. WO 03/041386 PCT/ US02/ 33581 -128 178.

A computer_controlled display system conprising: a flat | ..display
having a dYSpt¥y38urface and an input for receiving di§6ﬁ§§ﬁﬁ§g2 to be

di spl 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 |ess than an area of said

di splay surface, said noveable assenbly being noveable to allow said flat
panel display to be selectively positi{zgied in space relative to a user of
said conputer controlled display system a base coupled nmechanically to

sai d noveabl e assenbly and to said flat, papel displa hr ough sai d
moveabl e .asseM@§p§Mblyheing,moueatng i aligy %H’E’ﬁﬁ B?“%@fﬁ%&ﬂ%ﬂib? S&%}W ing a
T CF Opr 0Ces S OlosffofEdTH ¥paceroRifve 188 UsePof sai8 hatohirent aigblagr . and an

I/ O port, m croprocessor Is coupled to said input of said
flat panel di systeg and a counter-bal anci ng spring assenbly housed within

sai d noveabl e ass . ' i i ' ' nd coupl ed
said moveable  as: ﬁ;ﬂ%ldsgéscqﬁ@éb ﬁ%&haﬂaé\g::?;%ﬁ! MEaBiE Aty BRY t6 p

play nmountin S y and a distal” end coupl ed
with a biscuisaidbflab penek display thyauak saihigoverbte aspemblystseil dBsel ai m 178,

further conprisi.pg; ' ' ool ' e
assenbly, sai oﬁ'%hgﬁéﬁpc?)g@gmfém%%gév%%gx’%«brrﬁﬂr%bne%gé'gSpqﬁ é@‘a\%}’t h the
bi scuit of thea bds,sah di0 rfimpat/outgu seomtriollgr, santi an di@ tpeirt, evitereioupdidd wi t h t he
bi scuit of the base rotation laaienhl ¥pé‘i8 , .é’@et sgstlgm Pf .claim178
wherein the moVEXBIRPESSAIIRFPYPIEE Iq FIf1n pqig £gt panel dispiay,
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.



a first canoe having a proximl end and a distal end coupled with a
correspondi ng second canoe having a proxinmal end and distal end. WO
03/ 041386 PCT/ US02/33581 -129 181. The systemof claim 178 wherein the

spring assenbly further conprises: a spring core havin ipal end, a
di st al end‘y033/¥4df)86surface, a bottom surface, and side %Mgi‘{sgﬁﬁhe spring

core having a pair of channels running longitudinally along its side
surfaces and having an annular flange formed at said proximal end to mate
with a first end of a spring, wherein the spring core is slidably disposed
within an interior of the spring; a pair of spring struts having
correspondi ng proxi mal ends and distai2ends, said proximal ends each
containing a bore therethrough, and bowed outward to forma pair of forked
nmenber s defining a channel . thergg t ween, sai pistal en each gaving an

d
outwardly flafdd- porvstesn agdn clgip dogheren sa :ﬁ%(a CON BPVRARE 8HRIUY, wherein

the pair of spyidpg perddH dndided By BRPESSHstahédli N sai d correspondi ng pair of
channel s; and a corresponding pair” of glide bearings coupled with said pair
of spring struts. 182. A systemas in claim181 wherein said base houses

conput er ngﬁ?@efn §Y§tant 5€1n 66T vibrai £Weiditlof @éid]y;@ys@é;ﬁ @lég,et wor k

interface wherefn sald cross-sectional area is define

cross- sect i on tharkabout gérlbe and adpeiprint size af said Hose is Iggs thamahesit vrof t he
noveabl e asser(jgﬂg/ua}%%etA systemas in claim182 wherein said systemis
noveabl e as a n({ y One person unai ded by any assistance. 184. A system
as in claim178, further conprising: a data cable coupled to said input of

Gt o Grec R dhifs o rilighlsts, o0 © ond couwled o 2
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
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 [ongitudinal 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.




-130 within said base, said data cable being disposed within said
assenbly. 185. A systemas in claim178 wherein said base is not fixedly
secured to a supporting surface under said base. 186. A system as

178 whereiﬁ
wher ei n sai

' ase has a toroidial shape. 187. A sy '
8%%§%Rhas a square shape. 188. A system assé(ﬁ%ﬁ%i?%'l

wherein said base has a pyram dal shape.
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178. 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
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;

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.

noveabl e

in claim
claim 178
78
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181. The system of claim 178 wherein the spring assembly further
comprises:

a spring core having a proximal end, a distal end, a top surface, a
bottom surface, and side surfaces, the spring core having a pair of
channels running longitudinally along its side surfaces and having an
annular flange formed at said proximal end to mate with a first end of a
spring, wherein the spring 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
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within said base, said data cable being disposed within said moveable
assembly.

185. A system as in claim 178 wherein said base is not fixedly secured .
to a supporting surface under said base.

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.



