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. 07-CV-01985-CMP CLERK ('S DISTRIET COURT

IWESTERN DISTRICT OF WASHIN'S;ETON

UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF WASHINGTON
AT SEATTLE

NATIONAL PRODUCTS, INC,, ) Civil CatO 7 - 1 9 8 5% ]ﬂé
) .
Plaintiff, )
v. ) COMPLAINT
)
GAMBER-JOHNSON LLC
; DEMAND FOR JURY TRIAL
Defendant. )
)

For its Complaint, Plaintiff National Products, Inc. (“NPI”) states and alleges as
follows:

The Parties

1. - NPlis a corporation organized and existing under the laws of the State of
Washington, having its principal place of business at 1205 8. Orr Street, Seattle, WA
98108.

2. NPI is a market leader in the manufacture and sale of a wide variety of
innovative vehicle mounting systems, including docking stations for computers and other
electronic devices used in, for example, commercial fleets and law enforcement vehicles.

3. Upon information and belief, Defendant Gamber-Johnson LLC

(*Defendant”) is a corporation organized and existing under the laws of the State of

Complaint o1- DARBY & DARBY P.C.
Civil Case No, R 1191 SECOND AVENUE
SEATTLE, WASHINGTON 23101
TELEPHONE: 206.262.8900
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Wisconsin, having its principal place of business at 3001 Borham Avenue, Stevens Point,

WI 54481.
Jurisdiction and Venue
4, This is an action for patent infringement arising under the Acts of Congress

relating to patents, 35 U.S.C. §§ 271, 281-285,

5. This Court has subject matter jurisdiction under 28 U.S.C. §§ 1331 and
1338(a).

6. Venue is proper in this judicial district under 28 U.S.C. §§ 1391 and 1400(b).

The 611 Patent

7. On November 20, 2007, U.S. Patent No. 7,298,611 (“the *611 patent”),
entitled “Portable Device Docking Station,” was issued to the inventor Jeffrey D. Carnevali
(“Carnevali™). A copy of the *611 patent is attached as Exhibit A, The *611 patent is
generally directed towards a docking station that allows a portable computer or other
electronic device with input/output communication ports to be attached to a surface, for
example, in a vehicle.

8. Carnevali has duly assigned all right, title, and interest in the *611 patent to
NPI, and NPI is the current owner of all right, tiﬂe, and interest in the 611 patent.

Cﬁunt I - Patent Infringement

9. NPI realleges and reincorporates the allegations in paragraphs 1-8 above.

10.  Defendant has manufactured, used, sold, offered for sale, and/or imported
products, including without limitation the Panasonic Toughbook 27/28/29/30 Docking

Station, that infringe the 611 patent, including in this judicial district.

Complaint 22 DARBY & DARBY P.C.
i 1191 SECOND AVENUE
CivilCaseNo. SEATTLE, WASHINGTON 98101
TELEPHONE! 206.262.8200
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11.  Defendant’s infringément of the *611 patent has caused NPI irreparable
harm, and NPI will continue to suffer irreparable harm in the future unless Defendant is
enjoined from infringing the *611 patent,

12. Upon information and belief, Defendant’s infringement of the *611 patent, at

least to the extent it continues after notice of infringement, is willful,

Prayer for Relief
WHEREFORE, NPI prays for the following relief:

a. A judgment that Defendant has infringed the *611 patent;

b. An order preliminarily and permanently enjoining and restraining
Defendant, its officers, directors, agents, servants, employees, licensees, attorneys, and all
other persons acting under or tﬁrough it, directly or indirectly, from infringing the *611
patent;

C. A judgment and order requiring that Defendant pay damages under
35 U.S.C. § 284, including treble damages as provided by 35 U.S.C. § 284, with
prejudgment interest;

d. A judgment and order directing Defendant to pay the costs of this
action (including all disbursements) apd attorney fees as provided by 35 U.8.C. § 285,
with prejudgment interest; | |

e. Such other and further relief as the Court may deem just and
equitabie.'

Demand For Jury Trial

NPI hereby demands a trial by jury of all issues so triable,

Complaint - 3._ DARBY & DARBY P-C-
ivil : ' - 1191 SECOND AVENUE
Civil CaseNo. SEATTLE, WASHINGTON 98101
TELEPHONE: 206.262.8900
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December 11, 2007

NATIONAL PRODUCTS, INC.

By its attorneys,

SN g

David K. Tellekson, WSBA No. 33523
Robert L. Jacobson, WSBA No. 30838
Thomas R. Marquis, WSBA No. 29130
DARBY & DARBY P.C.

1191 Second Avenue

Seattle, Washington 98101

Telephone: (206) 262-8900

Facsimile: (206) 262-3901

Email: dtellekson@darbylaw.com

DARBY & DARBY P.C.
1191 SECOND AVENUE

SEATTLE, WaASHINGTON 98101
TELEPHONE: 206.262.8900
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1
PORTABLE DEVICE DOCKING STATION

FIELD OF THE INVENTION

The present invention relates generally to trays for hold-
ing portable devices, and in particular to quick release
docking stations for portable computers and other portable
electronics devices having one or more input/output (1/0)
communication ports.

BACKGROUND OF THE INVENTION

Portable notebook-type computers using a built-in battery
pack power sowrce are generally well-known and have an
advantage in being handy to carry about and freely used
even in those places which are not accessible to the com-
mercial power supply. '

Such computers arc compact in design for higher port-
ability, so that their standard functions are inevitably morc
limited than those of desktop computers. Accordingly, such
portable computers are generally provided with one or more
connectors and ports for function expansion, usually on the
rear face of its casing which supports a keyboard and a
display wnit. These computers are additionally furnished
with new functions by connecting peripheral devices, such
as a hard disk drive, mouse, printer, etc., to the connectors
and ports. )

FIGS. 1 and 2 illustrate a notebook-type portable com-
puter 1 for use as a portable electronic device which is
connected to an external expanding apparatus, commaonly
referred to as a “docking station.” The computer 1 includes
a plastic casing 2 serving as an apparatus body. The casing
2 is in the form of a flat generally rectangular box having a
bottom face 24 and a top face 25, which extend generally
parallel to each other, and a front face 2c, a rear face 24, and
side faces 2¢ and 2f, which are continuous with the bottom
and top faces 2a and 2k, At least one such computer casing
2 further includes a tongue 2g projected from the front face
2c and having a boitom face 2% which may be continuous
with the bottom face 2g of the casing 2, a top face 2/ which
extends generally parallel to the bottom face 24, and a front
" face 2/ that is spaced away from the casing front face 2c. The
tongue 2g may include side surfaces 2k and 2/ extending
between the computer casing front surface 2¢ and the tongue
front face 2j. Other surfaces of the casing 2, such as one of
the side faces 2e, 2f may includes additional features, such
as but not limited to a CD-ROM or DVD-ROM 3¢ and a
main power switch 35.

Arranged on the top face 25 of the casing 2, as illustrated
in FIG. 1, is a keyboard 7 which is used to input information
and commands. A pair of display supporting portions 8a and
85, left and right, are formed at the rear end portion of the
top face 2b. A flat display unit % having a thickness t is
connected to the display supporting portions 8z and 85. The
display unit 9 is rotated about a hinge axis h on a pair of legs
104 and 104, Ieft and right, which are pivotally mounted on
the supporting portions 8a and B4, respectively, by means of
hinge devices as is generally well-known. Thus, the display
unit 9 is supported on the casing 2 1o be rotatable about the
hinge axis h relative to the casing 2 between a closed
position, in which a display screen surface 92 of the display
unit 9 touches the top fuce 26 of the casing 2. The display
unit 9 thereby covers the keyboard 7 for protecting both the
keyboard 7 and display screen surface 9a of the display unit
9 with a hard shell backing portion 95 of the display unit 9.
The display unit 9 alternately rotates into an open position
in which the display unit 9 stands upright with the display
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screen surface 9e exposed at the back of the keyboard 7, as
illustrated. Furthermore, a hard shell lip portion 9¢ of the
display unit 9 surrounds the sensitive display screen 9d, the
display screen 94 is slightly recessed below the hard shell lip
portion 9¢. '

FIG. 2 illustrates an input/output (1/0) connector or port
4 of the known portable computer being provided in the rear
face 24 between interface apertures 4a and 45 on either side
thereaf. The 17O connector 4 includes a quantity of pins or
pin receptors (shown) 4¢ are organized in a selected pattern,
The pins or pin receptors 4¢ provided input/output (/O)
capability for communicating with various peripheral com-
ponents that may provide such functions as for example but
not limited to: .a modem, a game port, audio output, a
microphone input, serial connections, parallel connections, a
video display cutput, USB (Universal Serial Bus) connec-
tion, a mouse connection, a keyboard connection, an éxter-
nal power supply connection. Alternatively, connection to
these or other peripheral devices are provided by a separate
and individual modem connector, a game port, audio speaker
connectors, a microphone connector, two serial connectors,
a parallel connector, a display unit connector, a USB con-
nector, @ mouse connector, a keyboard connector, and an
external power supply connector, as are generally well-
known in the art. A metallic terminal plate § is exposed on
the rear face 24 and swrrounds the I/O comnector 4 and
includes an open end of each of the apertures 4a and 45. The
apertures 4a and 4& each include a cylindrical aperture or a
lengthwise slot {shown) or an aperture of another shape
extending from the rear face 24 of the casing 2 toward the
opposite front face 2c. '

In transporting the compnter 1 peripheral devices must be
removed from their corresponding conoectors or ports, or
altemnatively the single I/O connector 4. Ie restonng the
computer 1 to its original state after using it elsewhere, any
peripheral devices must be connected again via the 1/O
connector 4. In the case where a large number of peripheral
devices are connecled, therefore, the removal and connec-
tion require very iroublesome operations.,

To cope with this, there have recently been provided
exlernal expanding apparatuses or “docking stations™ which
are adapted to be interposed between a portable computer
and a plurality of peripheral devices and relay signals
transferred between the computer and the devices.

FIG. 3 illustrates one such docking station 13 having a
plurality of connectors and ports connectable with the
peripheral devices, external power supply connecior, etc.,
and an expansion connector 15 is presented at a connector
presentation surface 21 which is opposed to the rear face 24
of the computer casing 2. The expansion connector 15 is
structured to engage the computer’s IO connector 4. The
expansion connector 15 is mounted on a movable bracket 18
structured to engage apertures 4a and 4b on opposite sides
of the /O connector 4 as a preludé to the expansion
connector 15 actually engaging the 1/O connector 4. By
example and without limitation, the bracket 18 includes a
pair of guide pins or arms 18a and 184 that are positioned
on opposite sides of the expansion connector 15 to engage
apertures 4a and 45 on epposile sides of the /0 connecter
4. The expansion connector 15 includes a quantity of pin
receptors or pins (shown) 154 organized in a selected pattern
lo engage the pins or pin receptors 4c of the computer’s /O
connector 4. The pins 154 of the expansion cennector 15 are
connected electrically to different ones of the connectors and

ports that are connectable with the peripheral devices.

In known prior art docking station devices 13 the pair of
guide pins or arms |8« and 185 positioned on opposite sides
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of the expansion connector 15 are exiended forward of the
expansion connector 15 and its pin receptors or pins (shown)
15a such that the puide arms 18a, 185 engage the apertures
4a and 45 on opposite sides of the I/O connector 4 before the
expansion connector 15 and its pin receptors or pins 15a the
/0 connector 4. Furthermore, the expansion connector 15 is
typically loosely mounted on the bracket 18 with a little
lateral play such that the expansion connector 15 is permit-
ted to move relative to the bracket 18 and its pin receptors
or pins (shown) 152 wiggle or “float” into final mating
. positions with the respective pin receptors (or pins) 4¢ of the
. 1/O coanector 4 after the guide arms 18e, 184 have estab-
lished a nominal decking position. Thus, the guide arms 184,
185 with the respective interface apertures 4a, 4 fine tunes
the positioning of the pins (or pin receptors) 15z of the
expansion connector 15 relative to the pin recéptors (or pins}
4¢ of the computer’s 1O connector 4 prior ko final insertion.

The docking station 13 also includes a mounting platform
17 on which the computer 1 is removably mounted. The
mounting platform 17 is, for example, adjacent connector
presentation surface 21, and includes a bearing surface 19 on

which the bottom face 2a of the computer casing 2 is placed. -

The docking station apparatus 13 also includes bullet-nosed
engaging pins 23a and 234, which are provided on the
bearing surface 19 adjacent to the connector presentation
surface 21. The bottom face 24 of the computer casing 2
includes a pair of locating holes 64 and 64 situated adjacent
to the rear face 24 and the side faces 2e and 2/'of the casing
2. The locating holes 6a, 66 each include a cylindrical
aperture extending from the bottom face 2u toward the
opposite lop face 24 and sized to accept the bullet-nosed
engaging pins 234, 234 on the bearing surface 19 of the
docking station 13, The locating holes 62 and 65 thus serve
0 locate the computer’s IO connector 4 relative to the
expansion connector 15 on the presentation surfice 21 of the
docking station 13,

In connecting the computer to the docking station 13, the
tongue 2g of the computer casing 2 is fit into a mouth 25 of
a mating receiver structure 27 adjacent to the bearing surface
19 apposite from and facing toward the connector presen-
tation surface 21. The computer casing 2 is rotated abont the
tongue 2g with the bottom surface 24 of the casing 2 guided
toward the bearing surface 19. When the bottom surface 2a
of the casing 2 is close to the bearing surface 19, the mating
locating holes 64 and 65 in the botiom surface 2a of the
casing 2 enguge the locating pins 234, 234 of the docking
station 13, which positions the casing 2 rlative o the
dockihg station 13, and in particular positions the I/O
connector 4 relative to the docking station’s expansion
connector 15.

Thereafter, the docking station’s expansion connector 15
and the pair of guide pins or arms 18a, 185 on either side of
the expansion connector 15 are moved together in the
direction indicated by the arrow toward the rear face 24 of
the computer 1 in a manner such that the pair of guide pins
or arms 184, 184 are fitted individually in the recesses of the
respective interface apertures 4a, 4b by aperation of a
swingable aperating lever 29, Such engagement of (he guide
arms 184, 18b with the respective interface apertures da, 46
fine tunes the pusitioning of the pins (or pin receptors) 15a
of the expansion connector 15 relative to the pin receplors
(or pins) 4c of the computer’s /O connector 4. Continued
operation of the operating lever 29 continues movement of
the expansion connector 15 toward the computer’s /O
connector 4, and engages the pins (or pin recepiors) 15a with
the pin receptors {or pins) 4¢ during final insertion.
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As a result, the expansion connector 15 of the docking
station 13 is conuected to the computer’s /O connector 4.
Additionally, the computer 1 cannot be removed from the
docking station 13 because the guide pins or arms 18a, 185
engaging the interface apertures 4a, 4b conspire with the
receiver structure 27 engaging the computer casing’s tongue
2g, and the locating pins 23a and 235 engaging the mating
locating holes 6z and 65 in the bottom surface 2e of the

‘computer casing 2 to secure the computer 1 relative to the

docking station’s connector presentation surface 21 and the
bearing surface 19, respectively.

In removing the computer from the docking station appa-
ratus 13, the operating lever 29 is reversed to move the
expansion connecfor 15 away from the computer rear sur-
face 24, whereby the expansion connector 15 is discon-
nected from the computer’s 1/0 connector 4, and the guide
pins or arms 18a, 185 are disengaged from the respective
interface apertures 4a, 4b. The computer casing 2 can be
rotated about the tongue 2g so that the bottom surface 2a of
the casing 2 1s disengaged from the bearing surface 19, and
the computier 1 is.disengaged from the docking station 13.

In the docking station apparatus 13 described above, the
pins {or pin receptors) 15a of the expansion connector 15 are

‘attached to a circuit board which is located within a casing

31 of the apparatus 13, and the expansion connector 15 is
connected to the circuit board through a flexible wiring
harness. The flexible wiring board is in tum connected
through other flexible wiring hamesses 1© separate and
individual modem connector, a game port, audio speaker
connectors, a microphone connector, two serial connectors,
a parallel connector, a display unit connector, 8 USB con-
nector, a mouse conanector, a keyboard connector, and an
external power supply connector, as are generally well-
known in the art.

FIG. 4 illustrates an input/output (1O} plate 33 of the
docking station 13 where the flexible wiring harnesses of
external devices may be connected to, for example, a mouse
connector 35, a keyboard connector 37, a display unit
connector 39, one or more serial connectors 41, a game port
43, a parallel connector 45, a setial connector 47, one or
more USB connectors 49, a microphone connecter 51, one
or more speaker connectors 53, an external power supply
connector 55, a modem connector 57, or a power switch 59

Ilowever, known docking station apparatus are limited in
their ability to provide the above expansion efficiently and
reliably. .

SUMMARY OF THE INVENTION

The present invention is an extemal expanding apparatus
or “docking station” operable with a portable computer
device of a type having a display unit having a display
screen on an inner surface thereof and a hard shell backing
surface opposite thereof and pivotally mounted on a sub-
stantially rigid casing having a pair of localing holes adja-
cent 1o opposite comers of a substantially planar bottom

surface thereof, and an input/output (I/0) connector posi-

tioned on a back plane thereaf with a pair of positioning
apertures provided on opposite sides thereof. The extemal
expanding apparatus or “docking station” of the present
invention provides all of the features of prior art expanding
appamius with fewer parts that are also simpler than those of
prior art devices. The present invention thus performs all of
the functions of prior art devices, but eliminates many of the
structures required in prior art devices for performing those
functions. The present invention also provides novel new
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features that perform new functions not provided in any
known prior art expanding apparatus,

According to one aspect of the invention the external
expanding apparatus includes a substantially rigid body
portion having a substantially rigid bearing plate formed
with a substantially rectangular computer bearing surface on
an outer face thereof on which the computer device body is
to be placed. The body portion includes one or more gnides
on an inner face of the substantially rigid bearing plate
opposite from the bearing surface. A connector presentation
surface is provided adjacent to the bearing surface along a
rear edge of the computer bearing surface and has an
opening formed therein that is projected above the bearing
surface for opposing the device ¥O connector when the
computer device body is placed on the bearing surface. A
computer device receiver structure s fixedly positioned
adjacent to a front edge of the bearing surface and- is
projected there above opposite from the connector presen-
tation surface. The recelver structure has a jaw structure with
an opening facing toward the connector presentation surface
and is structured to receive and mate with a front face of the
computer device casing. A clearance hale is formed through
the bearing plate and communicales between the inner and
outer faces thereof, the clearance hole is positioned between
the front edge of the bearing surface and a rear edge thereof.
The body portion also inclades a peripheral device connec-
lor presentation surface having one or more peripheral
device connectors,

A pair of engaging pins sized to be matingly received inio
the pair of locating holes in the bottom surface of the casing
of the portable computer device is fixedly projected above
the bearing surface at opposite corners thereof and adjacent
to the rear edge thereof in positions for being matingly
received into the pair of device locating holes.

An expansion connector drive mechanism is provided that
1s movable relative to the connector presentation surface, the
expansion connector drive mechanism includes: a substan-
tially rigid movable frame having an integral retention plate
that is formed with a lengthwise slot that is movably coupled
to the one or more guides on the inner face of the body
poriion’s bearing plate for moeving the frame relative to the
bearing plate between the front and rear edges of the bearing
surface along a drive axis that is aligned with the opening in
the connector presentation surface, an integral connector
seat adjacent to a first end of the frame, an integral security
plate positioned opposile the clearance hole through the
bearing plate, the security plate being formed with a keyhole
aperture therethrough that has a relatively narrow elongated
slot portion oriented substantially parallel with the frame
drive axis and a relatively larger aperture communicating
with one end of the slot portion opposite from the integrat
connector seat, an integral catch mechanism that is posi-
tioned adjacent to a secand end of the frame opposite from
the integral connector seat, one or more keepers that are
coupled to the bearing plate with the integral retention plate
of the frame being movably secured lherebetween, and a
handle extended from the frame.

A connector bracket connectable with the pair of posi-
tioning apertures provided on opposite sides of the device
/O connector is coupled to the conneclor seat of the frame
and projected above the bearing surface of the bearing plate
and is substantially aligned with the opening in the connec-
. tor presentation surface. The connector bracket has a pair of
substantially rigid guides in spaced-apart positions for
engaging the pair of positicning apertures provided on the
computer device back plane on opposite sides of the 1O
connector. A computer expansion connector that is connect-
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able with the I/C connector of the computer is mounted on
the connector bracket between the guides thereof,

A releasable safety catch that is operable between the
keyhole aperture in the integral security plate of the frame
and the clearance hole through the bearing plate, the safety
catch having a first relatively harrow stem portion that is
sized to pass through both the relatively narrow slot portion
of the keyhole aperture in the security plate and the clear-
ance hole through the bearing plate, and a second base
portion having a relatively wider shoulder portion that is
sized to pass through only the relatively larger keyhole
aperture and is too oversized relative to the relatively namow
slot portion to pass therethrough.

A resilient biasing mechanism, such as a conventional
compression spring, is coupled ta the safety catch and is
structured for urging the safety catch toward the bearing
plate, The biasing mechanism is structured for urging the
relatively narrow stem portion of the safety catch to pass
through both the relatively narrow slot portion of the key-
hole aperture in the security plate and the passage through
the bearing plate, and the biasing mechanistn structured for
simultaneously wrging the relatively wide shoulder portion
of the base portion to pass through the relatively enlarged
passage of the kevhole aperture. :

A latch mechanism is positioned on the body partion
adjacent to a front surface of the bearing plate and is
projected below the inner face thereof adjacent to a near end
of the guide mechanism. The latch mechanism is structured
to alternately engage and disenpage the catch mechanism of
the frame portion of the expansion connector drive mecha-
nism.

The connector bracket is linearly movable along or sub-
stantially parallel with the frame drive axis between a first
disengaged position wherein the connector bracket guides
and expansion connector are retracted within the opening in
the connector presentation surface adjacent to the rear edge
of the bearing surface, and a second engaged position
wherein the connector bracket guides and expansion con-
nector are extended from the opening in the connector
presentation surface over the rear edge of the bearing
surface. The connector brucket coupled to the frame is
linearly mavable between the first disengaged position and
the second engaged position by release of the releasable
safety catch, which includes retraction of the first relatively
narrow stem portion thereof relative to the clearance hole
through the bearing plate, and disengagement of the second
relatively wider shoulder portion of the base of the releas-
able safety catch from the relatively larger keyhole aperture
in the security plate, with the elongated slot portion of the
keyhole being continuously substantially aligned with the
passage throwgh the bearing plate during travel of the
cannector bracket between the first disengaged position and
the second engaged position in its position coupled to the
connector seat of the frame portion of the expansion con-
nector drive mechanism.

A mounting structure is coupled to a bottom portion of the
body portion and is structured to adapt the body portion for
mounting to an external suppart structure.

According to another aspect of the inveniion, another

resilient biasing mechanism, such as another conventional

compression spring, is coupled between the frame of the
expansicn connecior drive mechanism and a rear portion of
the inner face of the bearing plate of the body porticn
adjacent to the rear edge of the bearing surface for urging the
frame away from the second engaged position toward the
first disengaged position.
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According to another aspect of the invention, the body
portion further includes: a body suwrface adjacent to the
peripheral device connector presentation surface, and an
external wire hamess support positioned on the body surface
adjacent to the peripheral device connector presentation
surface. According to one aspect of the invention, the
external wire harness support has one or more strain relief
structures each being formed with a valley portion that is
structured to securely receive a substantially cylindrical
cable thereinto. The valley portion of each of the one or
more strain relief structures is projected above the body
surface and is substantially aligned with a corresponding one
of the one or more peripheral device connectors while being
spaced away therefrom. According to another aspect of the
invention, the extemal wire harmess support also has one or
more gang supports projected above the body surface and
being spaced away from both the one or more strain relief
structures and from the peripheral device connector presen-
tation surface.

According to another aspect of the invention, the docking
station of the invention also includes a rotatable display unit
support having a substantially rigid support arm that is
structured with a first pivot ead portion that is rotatably
coupled in a releasably lockable manner to the body portion
adjacent to the connector presentation surface such that it is
rotatable in a plane that is substantially perpendicular to the
bearing surface of the bearing plate. The rotatable display
unit support includes a display unit clamping mechanism
that is adapted to clamp the inner surface and hard shelt
backing of the display unit. The clamping mechamsm is
pasitioned adjacent to a second clamping end portion of the
rigid support arm opposite from the first pivot end portion.
According to one aspect of the invention, the clamping
mechanism includes:

a substantially rigid anvil having a substaptially smooth
convexly arcuate support surface that is extended substan-
tially perpendiculatly to the pivot plane of the support arm,

a substantially rigid jaw that is rotatably coupled to the
anvil, the jaw having a substantially rigid finger that is
spaced away from the arcuate support surface of the anvil
and is rotatable aboul an axis in the pivot plane of the
support arm and crosswise to the arcuate support surface of
the anvil, the finger is rotatable belween a first position that
is opposed to the arcuale support surface of the anvil, and a
second position that is unopposed fo and clear of the arcuate
support surface of the anvil;

aresilient biasing mechanism that is structured for urging
the substantially rigid finger toward the arcuate support
surface of the anvil, and

a detent mechanism between the jaw and the anvil that is
structured for releasably locking the jaw relative to the anvil
in the first position with the finger opposed to the arcuate
support surface of the anvil, and for releasably locking the
Jjaw relative to the anwvil in the second position with the finger
unopposed to and clear of the arcuate support surface of the
anvil.

According to still another aspec! of the invention, the
body portion further includes one or mare of a novel edge
mounting structure formed in the body portion between a
first body portion and a second body portion that are
interconnected along a line of mutual contact. The novel
edge mounting structure of the invention is formed by: a pair
" of mating shapes thal are formed between the first and
second bedy portions along the line of mutual contact, the
pair of mating shapes forming a hole communicating
between interior and exterior surfaces of the first and second
body - portions; and a nut pocket that is formed behind the
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hole on the interior surface of one of the first and second
body portions substantial alignment with the hole between
interior and exteriar surfaces of the first and’second body
porticns, the nut pocket having a plurality of spaced apart
walls that are fixed substantially perpendicularly to one or
both of the interior and exterior surfaces of the first and

-second body portions and that form therebetween a cavity

having an opening at a first end thereof to the exterior
surface of one of the first and second body portions, the
opening being sized to admit a mechanical nut thereinto with
a threaded bore thereof oriented substantially perpendicular
to cne or both of the interior and exterior surfaces of the first
and second body portions and substantially parallel to the
walls of the cavity, and the cavity being structured to accept
the mechanical nut thereinto through the opening with its

‘threaded bore substantially aligned with the hole and being

further being closed at a second with a one or more walls
mutually arranged in a manner to constrain the nut from
turning,.

Other aspects of the invention are detailed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advan-
tages of this invention will become more readily appreciated
as the same becomes better understood by reference to the
following detailed description, when taken in conjunction
with the accompanying drawings, wherein:

FIG. 1 is a perspective view showing an example of a
known portable computer;

FIG. 2 illustrates an input/output (1/0) connector or port
of the known portable computer illustrated in FIG. 1 as
being provided in the rear face thereof between interface
apertures;

FIG. 3 illustrates a known computer docking station
having an expansion connector structured to engage the
computer’s 'O connector and being provided on a connector

presentation surface thereof which is opposed to the rear .

face of the known computer illustrated in FIGS. 1 and 2 and
a plurality of connectors and ports connectable with different
peripheral devices, external power supply, etc.;

FIG. 4 illnstrates an input/output (1/O) plate of the known

i_docking station where flexible wiring harnesses of different

external peripheral devices, external power supply, etc. may
be connected;

FIG. § is a front perspective view that illustrates the novel
external computer expanding apparatus or “docking station™
of the invention;

FIG. 6 is a front perspective view that illustrates the novel
docking slation of the invention; ‘

FIG. 7 is a side perspective view that illustrates the novel
docking station of the invention;

FIG. 8 is another side perspective view that illustrates the
novel docking station of the invention,

FIG. 9 is a bottom perspective view of the novel docking
station of the invention;

FIG. 10 is another bottom perspective view of the docking
station of the invention;

FIG. 11 is another bottom perspective view of the docking
station of the invention;

FIG. 12 is a close-up bottom perspective view of an
external wire harness support of the invention of the docking
station of the invention;

FIG. 13 is another close-up bottom perspective view of
the exiernal wire harness support of the invention;
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FIG. 14 is a cross-sectional view that shows novel cable
supports of the external wire harness suppart of the inven-
tion;

FIG. 15 is a perspective view of the external wire harness
support of the invention illustrating a side view of the cable
supports of the invention and an end cross-sectional view of
ong of a novel gang support of the invention;

FIG, 16 is perspective view inside an upper body portion
of the docking station of the invention and illustrates a novel
expansion connector drive mechanism of the present inven-
tion as well as novel features of the upper body portion that
operate with the expansion connector drive mechanism;

FIG. 17 illustrates the alternative non-locking latch
mechanism by example and without limitation as a flexible
latch mechanism wseful with the novel expansion connector
drive mechanism of the present invention;

FIG. 18 illustrates a novel guide mechanism of the
invention that cooperates with a novel frame portion of the
novel expansion connector drive mechanism of the present
nvention; :

FIG. 19 illustrates the expansion connector drive mecha-
nism of the present invention as well as novel features of the
upper body portion that operate with the expansion connec-
tor drive mechanism;

FIG. 20 illustrates the expansion ¢onnector drive mecha-
nism of the present invention in a deployed-position,

FIG. 21 is a section view of the expansion connector drive
mechanism of the invention;

FIG. 22 illustrates the docking station of the invention
being in an initial state of readiness to accept the computer;

FIG, 23 illustrates the docking station of the invention
being in an intermediate state of accepting the computer;

FIG, 24 illustrates the docking station of the invention
being in final state of accepting the computer,

FIG. 2% illustrates the docking station of the invention
being in final state of accepting the computer removed here
for clarity;

FIGS. 26 and 27 are respective top and bottom perspec-
tive views that together illustrate one embodiment of a frame
portion of the expansion connector drive of the invention;

FIG. 28 is perspective view inside the upper body portion
of the docking station of the invention and further illustrates
a simplified expansion connector drive mechanism of the
present invention, )

FI(3. 29 is an upside-down close-up viéw showing novel
edge mounting holes of the invention formed along a mutual
- contact line between the upper and lower body portions of
the novel docking station’s two-piece body,

FIG. 30 illustrates that an extension portion of a well
portion of a novel nut pocket of the invention extends past
the coniact line between the upper and lower body portions
of the novel docking station's two-piece body;

FIG. 31 is a section view of the nut pockets of the
invention taken from inside the two-piece body of the
docking station of the invention;

FIG. 32 is a section view of the nut pockets of the
invention taken from inside the two-piece body of the
docking station of the invention;

FIG. 33 illustrates a mechanical nut instatled in the nut
pocket of the invention with a screw or holt inserted through
the edge mounting hole of the invention and mated with the
nut;

FIG. 34 illustrates the lower body portion of the novel
docking station with the upper body portion removed for
clarity, the nut pockets here illustrated as being optionally
fully formed in the selected upper body portion or lower
body portion (shown);
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FIG. 35 illustrates one of the novel edge mounting holes
of the invention alternatively formed with a novel screw or
bolt pocket of the invention formed by example and without

.limitation as a pair of mating pockets (shown in a subsequent

figure) integrally formed on inside surfaces of the respective
lower body portion and upper body portion of the docking
station of the invention and adjacent to the respective edges
thereof;

FIG. 36 is a section view of one of the novel screw
pockets of the invention taken from inside the two-piece
bedy of the docking station of the invention;

F1G. 37 illustrates the novel screw pocket of the invention
being alternatively configured to accommodate a carriage
bolt (shown in phantom) wherein the nut poacket is formed
having integral near and far portions substantially aligned
with a novel edge mounting hole of the invention;

FIG. 38 is a section view of the novel screw or camiage
bolt pocket of the invention taken from inside the two-piece
body of the docking station of the invention;

FIG. 39 illustrates a novel display unit support of the
invention that is structured for supporting the computer’s fiat
display unit;

FIG. 40 itlustrates the novel display unit support of the
invention in a stored position having a rigid support arm
rotated about a pivot axis toward a bearing surface of the
upper body portion of the novel docking station of the
invention, and an anvil of the novel display unit support

‘being nested in an edge recess of the novel hody portion;

FIG, 41 is a side view that illustrates the jaw of the novel
display unit support of the invention being rotated about a
drive axis of a novel biasing mechanism into substantial
alignment with the support arm during storing of the novel
display unit support; ‘

FIG. 42 Mustrates the novel docking station of the inven-
tion with the novel display unit support in an active position

"having the sipport arm rotated about the pivat axis with the

novel display unit clamping mechanism supporting the
display unit of the computer in an open upright position
relative to the compnter’s keyboard on the computer casing
top face; )

FIG. 43 illustrates the docking station of the invention
with the novel display unit support in an active position
having the support am rotated about the pivat axis with the
display unit clamping mechanism of the invention support-
ing the vomputer display unit in an open upright position
relative 1o the computer keyboanl with the anvil being
positioned supparting the hard shell backing portion of the
computer display unit;

FIGS. 44 through 50 illustrate that the arcuate support
surface of the anvil portion of the novel display unit ¢lamp-
ing mechanism of ihe invention penmits the backing portion
of the computer display unit to roll thereabout in smooth
substantially constant contact during rotation relative to the
computer keyboard, wherein:

FIG. 44 also illustrates the docking station of the inven-
tion with the novel display unit support in the active position
of FIG. 43 having the support arm rotated about the pivot
axis with the novel display unit clamping mechanism sup-
porting the computer’s display unit in an open upright
position relative to the computer’s keyhoard,

FIG. 45 is a side view of the docking station of the
invention having the computer’s display unit support in one
active position, as illustrated in previous figures, having the
support arm rotated about the pivot axis with the novel
display unit clamping mechanism of the invention support-
ing the computer display unit in one open over-center
position relative to the computer’s keyhoard,
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FIG, 46 is an opposite side view of the novel display unit
support of the invention in the active position of F1IG. 45 for
constraining the computer’s display unit in the open over-
center position by a pincer action of the jaw portion relative
to the anvil with the knob being tightened to secure the
support arm in the active over-center position;

FIG. 47 is a side view of the docking station of the
invention having the novel display unit support in another
active position having the support arm rotated about the
pivot axis with the novel display unit ¢lamping mechanism
of the invention supporting the computer’s display unit in a
substantially vertical upright position relative to the com-
puter’s keyboard with the anvil portion being positioned
supporting the hard shell backing portion of the computer
display unit;

FIG. 48 is an opposite side view of the novel display unit
support of the invention in the active position of F1G. 47 for
constraining the computer’s display unit in the substantially
vertical wpright position by the pincer action of the jaw
portion relative to the anvil portion with the knob being
tightened to secure the support arm in the upright position;

FIG. 49 is a side view of the docking station of the
invention having the nowvel display unit support of the
invention in another active position having the support arm
rotated about the pivot axis with the novel display unit
clamping mechanism of the invention supporting the com-
puter display unit in another open position having the
display unit in an extreme over-center upright position
relative to the computer keyboard, )

FIG. 50 is an opposite side view of the novel display unit
support of the invention in the active position of FIG. 49 for
constraining the computer display unit in the extreme over-
center open position by the pincer action of the jaw portion
relative to the anvil portion with the koob being hightened to
secure the support arm in the extreme over-center position;

FIG. 51 illustrates by example and without limitation the
pivot mechanism of the invention that constrains the support
arm to operate about the pivot axis with the shoulder portion
abutting the body’s hub poriion;

FIG. 52 illustrates by example and without limitation one
alternative configuration of the pivot mechanism of the
invention wherein the head portion of a screw or bolt type
pivot axle is constrained in the body’s novel nut pockets;

FIG. 53 illustrates by example and without limitation
another alternative configuration of the pivot mechanism
illustrated in FIG. 52;

FiG. 54 illustrates by example and without limitation the
novel display unit clamping mechanism of the invention of
the novel display unit support of the invention in an active
configuration clamping the computer's display unit in an
open position relative to the computer casing; and

FIG. 55 illustrates by example and without limitation the
navel display unit clamping mechanism of the novel display
unit support invention in a passive configuration wherein the
hard shell backing portion of the computer’s display unit is
supported by the anvil portion of the support arm with the
opposing jaw portion in an open position relative to the
computer display unit’s display screen surface.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

In the Figures, like numerals indicate like elements.

FIG. 5§ is a front perspective view that illustrates the
present invention embodied by example and without limi-
tation as a novel external compuler expanding apparatus or
“docking station” 100 which is adapted to be interposed
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between a portable computer of the type illustrated in FIGS.
1-3 and a plurality of peripheral devices and relay signals
transferred between the computer and the devices,

The docking station 100 includes a two-piece body 102
having an upper body portion 102a connected to a lower
body portion 1024 along a line 103 of mutual contact, The
upper body portion 1024 is formed with a bearing surface
104 on one face of a substantially rigid bearing plate 105,
The bearing surface 104 is structured for the computer
casing 2 to be removably placed thereon. A connector
presentation surface 106 is projected above the bearing
surface 104 for presenting an expansion connecior 108 to the
rear face 24 of thé computer 1 when the computer’s bottom
face 24 is placed on the bearing surface 104, The upper body
portion 102a also includes means for securing the computer
1 to the bearing surface 104 in fixed position relative to the
connector presentation surface 106 such that a coupling with
the expansion connector 108 is not interrupted unintention-
ally. By example and without limitation, the securing means
includes a receiver structure 110 fixedly positioned adjacent
to a front portion 111 of the bearing surface 104 opposite
from the connector presentation surface 106 and having an
open jaw structure 112 facing toward the connector presen-
tation surface 106 and structured to receive and mate with
the tongue 2g on the front face of the computer casing 2.
Mating of the tongue 2g within the open jaw 112 of the
receiver structure 110 resists separation of the computer
casing’s bottom face 24 from the bearing surface 104. Such
mating of the tongue 2g within the jaw 112 of the receiver
structure 110 alsc resists sliding, of the computer casing 2
along the hearing surface 104 away from the connector
presentation surface 106. Additionally, the open jaw 112
may optionally inclode lips on either side thereof that
engage side surfaces 2k and 2/ (if present) of the tongue 2g,
and by such engagement, resist sideways slippage along the

"bearing surface 104 parallel of the connector presentation

surface 106.

The securing means also inchides a pair of engaging pins
1144 and 1144 fixedly positioned on a rear portion 115 of the
bearing surface 104 adjacent to the connector presentation
surface 106, the engaging pins 114a, 1145 are structured to
be slidingly received inte the mating locating hales 6a and
65 in the bottom surface 2a of the casing 2. The two
engaging pins 1144 and 1144 operate o position the com-
puter casing 2 relative to the docking station bearing surface
104, and in particular to position the computer’s /O con-
nector 4 relative to the docking station’s expansion connec-
tor 108. Such mating of the two engaging pins 1144, 1145
within the respective locating holes 64, 65 also serve to
resist both lateral and longitudinal slippage of the computer
casing 2 relative to the bearing surface 104, The two
engaging pins 114a, 1145 resist both sliding of the computer
casing 2 along the bearing surface 104 away from the
connector presentation surface 106, and simultaneously
resist sideways' slippage along the bearing surface 104

parallel of the connector presentation surface 108.

The securing means zlso includes a pair of guides 116a
and 1165 provided as either substantially rigid pins or stiff
arms that are positioned on opposite sides of the expansion
connector 108. The guides 11642 and 116b extend past the
expansion connector 108 and engage the apertures 4a and 46
on opposite sides of the computer’s 1O connector 4 in
advance of the expansion cennector 108 engaging the com-
puter’s I/O connector 4. As is discussed in detail below, by
operation of a sliding expansion connector drive mechanism
118, the expansion comnector 108 simultaneously with the
pair of guide pins or atms 116, 1165 (hereinafter “guide
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arms”} on either side of the eXpansion connector 108 are
together moved inward from the presentation surface 106 (in
the direction indicated by arrow 120) across the bearing
surface 104 toward the opposing open jaw 112 of the
receiver structure 110 in a manner such that the pair of guide
arms 116a, 1165 are fitted individually in the recesses of the
respective interface apertures 4a, 46 the rear face 24 of the
computer casing 2 in advance of connection of the connector
108 with the computer’s VO cormector 4. Such engagement
of the guide arms 1164, 1165 with the respective interface
apertures 4a, 4b presses the pair of goide arms 1164, 1165
against the respective interface apertures 44, 40 in the rear
face 2d of the computer casing 2, which in turn pushes the
front face 2c¢ toward the receiver structure 110 and the
tongue 2g into its open jaw 112, Additionally, the mating of
the guide arms 1164, 1165 within the respective computer
casing interface apertres da, 4b resist sideways slippage
. along the bearing surface 104 paralle] of the connector
. presentation surface 106. More importantly, the mating of
the guide arms 116a, 1165 within the respective computer
casing interface apertres da, 4b resists separation of the
computer casing’s bottom face 2a from the bearing surface
104 so that the two engaging pins 114s, 1146 within the
respective locating holes 64, 6b more effectively resist both
lateral and longitudinal slippage of the computer casing 2
relative to the bearing surface 104.

Furthermore, the expansion connector 108 includes a
quaatity of pin receptors or pins (shown) 122 organized in
a selected pattern to engage the pins or pin receptors 4c of
the computer’s /O connector 4. Accordingly, such engage-
ment of the guide arms 116@, 1166 on either side of the
expansion connector 108 with the respective interface aper-
tures 4, 46 alsa fine tunes the positioning of pin réceptars
ot pins (shown) 122 of the expansion connector 108 relative
to the pin receptors (or pins) 4¢ of the computer's /O
coennector 4, whereby operation of the expansion connector
drive 118 causes the expansion connector 108 to engage the
computer’s /O connector 4, and engages the pios (or pin
receptors) 122 with the pin receptors (or pins) de.

Thus, the three-part computer securing means includes
the receiver structure 110 fixed adjacent the front portion 111
of the bearing surface 104, the engaging pins 114a and 1146
fixed on the rear face 115 of the bearing surface 104, and the
guide arms 1164, 1164 on either side of the expansion
connector 108, which operate together o retain the comput-
er's /O connector 4 on the rear face 24 of the casing 2 in
uninterrupted engagement with the docking station’s expan-
sion connector 108,

However, the guide arms 116z, 1166 on either side of the
expansion connector 108 might interfere with seating the
compuler casing 2 apgainst the bearing surface 104, so a
sensing means 123 is oplionally provided for sensing that
the computer’s casing 2 is emplaced on the docking station’s
bearing surface 104 with its /0 connector 4 positioned to
receive the docking station's expansion connector 108. For
example, the optional sensing means 123 may be provided
in the form of safety catch 124 having a stem or button that
cooperates with the expansion connector drive 118 to detect
presence of the computer 1 against the bearing surface 104,
As discussed herein below, if present, the sensing means 123
is an optional safety mechanism that prevents the expansion
connector drive 118 from being operated unless the com-
puter casing 2 is firmly seated against the bearing surface
104 of the docking station upper bady portion 1022, which
depresses the safety catch 124. Thus, the docking station 1040
optionally senses (he presence of the computer 1 when
installation of the casing 2 causes depression of the safety
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catch 124, if present. By requiring previous operation of the
safcty catch 124, if present, the expansion connector 108
cannot be deployed until the computer’s /0 connector 4 is
positioned to receive it. Accordingly, neither the guide arms
116a, 1165 nor the expansion connector 108 can interfere
with seating the computer casing 2.

Furthermore, while the computer casing 2 is being seated,

the expansion connector 108 remains tucked safely away in

a home position on the sidelines of the bearing surface 104.
For example, the expansion connector 108 is protected in a
disengaged “safe” position within an integral housing por-
tion 126 of the casing upper body 102a positioned at the rear
115 of the bearing surface 104, where the expansion con-
nector 108 is out of harm’s way during seating of the
computer casing 2. By example and without limitation, the
housing 126 extends above the bearing surface 104 and is
formed with a cavity 128 that is extended rearward of the
bearing surface 104. The cavity 128 is sized to hold the
expansion connector 108 on a connector bracket 130 having
guide arms 1164, 1165 projected therefrom on either side of
the expansion connector 108. The bracket 130, together with
the expansion connector 108 and guide arms 1164, 1165 on
either side thereof, is movable (as indicated by arrow 120)
by operation of the expansion connector drive mechanism
118 out of the cavity 128 and inward of the bearing surface
104 through an opening 132 formed in the presentation
surface 106 of the housing 126.

The docking station 100 of the present invention option-
ally includes a locking latch mechanism 134 for constraining
the expansion connector drive mechanism 118 relative to the
upper body portion 102¢ of the docking station 100, Accord-
ingly, the locking latch mechanism 134 constrains the
bracket 130 having the expansion connector 108 and gwide
arms 1164, 1166 in a deployed position, the deployed
position having the expansion connector 108 outside the
cavity 128 and extended over the bearing surface 104.

As a result, the expansion connector 108 of the docking
station 100 is connected to the computer’s 1/0 connector 4.

-Additionally, the computer 1 cannot be removed from

engagement with the docking station 100 because the guide
arms 1164, 1165 engaging the interface apertures 4a, 4b
cooperate with the receiver structure 110 engaging the
computer casing’s tongue 2g, and the locating pins 114¢ and
1145 engaging the mating locating holes 6a and 66 in the
bottom surface 2a of the computer casing 2 to secure the
computer 1 relative to the connector presentation surface
106 and the bearing surface 104, respectively, of the docking
station apparatus 100. The locking Jatch mechanism 134
ensures the expansion connector drive mechanism 118 can-
not be dislodged so that the guide arms 1164, 1164 continue
to engage the interface apertures 4a, 45, even if the expan-
sion connector drive mechanism 118 is aitempted to be
dislodged, either accidentally or intentionaily.

In removing the computer from the docking station appa-
ratns 100 of the invention, the expansion connector drive
mechanism 118 is reversed to move the expansion connector
108 away from the computer rear surface 24, whereby the
expansion connector 108 is disconnected from the comput-
er’s [JO connector 4, and the guide arms 1164, 1164 are
disengaged from the respective interface apertures 4a, 44.
The computer casing 2 can be rotated abou! the tongue 2g so
that the botiom surface 2a of the casing 2 is disengaged from
the bearing surface 104, and the computer 1 is disengaged
from the docking station 100. ‘

According to one embodiment of the docking station 100
of the invention, the expansion connector 108 is optionally
loosely mounted on the bracket 130 with a litile lateral play
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- such that the expansion connector 108 is permitted to move
relative to the bracket 130 and its pin receptors or pins
(shown) 122 wiggle or “float” into final mating positions
with the respective pin receptors (or pins} 4¢ of the 1/0
connector 4 after the guide arms 1164, 1164 have established
a nominal docking position, as in the prior art. Thus, the
guide arms 116a, 1165 with the respective interface aper-
tures 4a, 44 fine tunes the positioning of the pins (or pin
receptors) 122 of the expansion connector 108 relative to the
pm receptors {or pins) 4c of the computer’s O connector 4
prior to final insertion.

Altematively, the expansion connector 108 is opuonal]y
securcly mounted on the bracket 130 without appreciable
latera] play such that the expansion connector 108 is not
permifted to move relative to the bracket 130 and its pin
receptors or pins (shown) 15z do not wiggle or float into
final mating positions with the respective pin receptors {or
pins) 4c of the I/O connector 4. Rather, as discussed herein
below, the expansion connector drive mechanism 118 pro-
vides sufficient lateral play that, the puide arms 18a, 185
operate o cstablish both a pominal docking position and a
final insertion position of the expansion connectar 108
relative to the computer’s /O connector 4. Thus, the com-
* plexity of the prior art bracket 18, as discussed herein above,
is eliminated, while the positioning function is maintained as
. afeature of the expansion connector drive mechanism 118 of
the invention.

Opticnally, hand clearances 137 communicate with either
side of the docking station’s computer bearing surtace 104
for access to the bottom surface 2a of the computer 1 for
lifting it free of the bearing surface 104 and the guide pins
114a, 1145 projected therefrom. By example and without
limitation, the hand clearances 137 are provided as inden-
tations in the upper body portion 102 and eptionally in the
lower bady portion 1025 as well. The hand clearances 137
are located near the connector presentation surface 106 and
the guide pins 114a, 1145 for more easily lifting the com-
puter 1 clear of the gnide pins 114a, 1145 and the jaw 112
of the receiver structure 110 opposite.

Additionally, an edge recess 139 communicates with the
docking station’s computer bearing surface 104 and one side
of the upper bedy portion 102a [or staring a novel display
unit support 142 that s structured for supporting the com-
puter’s flat display unit 9.

Additionally, as discussed herein below and more clearly
illustrated in subsequent figures, the docking station’s
expansion connector 108 is electrically coupled to a'plurality
of peripheral device cannectors 1364, 1364 through 136
provided by example and without limitation on a peripheral
device connector presentation surface 138 of the lower body
portion 102&. For example, the lower body portion 1024
includes an intepral rear housing 140 having the presentation
surface 138 provided therean.

According to one embadiment of the invention, the dock-
ing station 100 includes a novel display unit support 142
structured for supporting the computer's flat display unit 9
in any convenient orientation relative to the keyboard 7 on
the computer’s top face 24 '

FIG. 6 is a front perspective view that illustrates the
present invention embodied by example and without limi-
tation as a the docking station 100. Here, for clarity the
bracket 130 having only the guide pins 1164, 1166 projected
therefrom, without the expansion connector 108,

FIG. 7 is a side perspective view that illustrates the
present invention embodied by example and without limi-
tation as a the docking station 100. Here, for clarity the
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bracket 130 having only the guide pins 1164, 1165 projected
therefrom, without the expansion connector 108.

FIG. 8 is another side perspective view that illusirates the
present invention embodied by example and without limi-
tation as a the docking station 100.-Here, the receiver
structure 110 is more clearly illustrated as having the open
jaw structure 112 formed between the front portion 111 of
the bearing surface 104 and an upper lip 144 which engages
the top face 26 of the computer casing 2, while the front
portion 111 of the bearing surface 104 engages the computer
casing bottom face Za. A recessed throat portion 146 of the
receiver structure’s jaw 112 is set back between the front
portion 111 of the bearing surface 104 and the upper lip 144,
The recessed throat portion 146 of the jaw 112 engages the
front face 2¢ of the computer casing 2.

Here also are illustrated a plorality of edge mounting
holes 148 formed along the mutual contact line 103 which
also operates as a separation line between the upper and
lower body portions 1024, 1025 of the docking station’s
two-piece body 102. As discussed herein below, the edge
mounting holes 148 each provide novel means for holding a
square- or hex-head screw with its threaded shaft extending
out of the respective mounting hole 148 substantially par-
allel with the bearing surface 104 and perpendicular to
respective side faces 152 and 154 of the upper and lower
body portions 102a, 1025. Any external device can be
threadedly attached to the body 102 by means of a nut
threaded to the extended shaft of the screw.

FIG. 9 is a bottom perspective view of the docking station
100 of the invention that includes a mounting structure 155
that is stractured to adapt the docking station 100 for
mounting o an external support structure, by example and
without limitation, the universally positionable device
invented by the inventor of the present invention and dis-
closed in U.S. Pat, No. 5,845,885, which is incorporated
herein by reference. By example and without limitation, the
mounting structure 155 is provided as a plurality of mount-
ing hales 157 projected from a bottom plane 156 of the
lower body portion 1025 within an integral ring 159 with
optional supparts 161 formed as elongated gussets integrally
structured between the bottom plane 156 and the ring 159,
Other mounting structures 155 are also contemplated and
may be substituted withoul departing from the spirit and
scope of the invention.

This view further illustrates the peripherat device con-
neclor presentation surface 138 of the lower body portion
1024 having the a plurality of peripheral device connectors
1364, 1365 through 136#, inciuding by example and without
limitation, a video display output 134, a mouse connection
136, a keyboard connection 136¢, USB (Universal Serial
Bus) connection 1364, an external power supply connection
136e, an audio output 1367, a microphone input 136z, a
modem 136k, serial connections 136/ and 136k and a
parallel connection 136m. These peripheral device connec-
tors 136a-136# are electrically coupled to the docking
slation's expansion connector 108, as discussed herein. As
illustrated here, the peripheral device connector presentation
surface 138 is projected from the bottom plane 156 of the
lower body portien 1025 and is optionally oriented substan-
tially perpendicular thereto. Therefore, the peripheral device
connectors 1364-136# face across the bottom plane 156 of
the lower body portion 1025 and are protected by the
integral rear housing 140.

Additionally illustrated here is an external wire hamess
support 158 that provides strain relief to a plurality of
connections between the peripheral device connectors 1364-
1362 and connectors 160 on a wiring harness 162, as
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illustrated in subsequent figures. By example and' without
limitation, the external wire harness support 158 includes
ome or more individual cable supports 164a, 1645 through
164n projected from the bottom plane 156 of the lower body
portion 1025 adjacent to the peripheral device connector
. presentation surface 138 on the integral rear housing 140. As

illustrated, each of the one or more individual cable supports
" 1642-164n positioned in close proximity to one of the
Pperipheral device connectors 136a-136r. Optionally, each of
the individual cable supports 164e-164n is substantially
aligned with one of the peripheral device connectors 136a-
136m.. Bach of the individual cable supports 164a-164r
provides strain relief for a cable connected to a respective
one of the peripheral device connectors 136a-136-. The
external wire harness support 158 farther includes one or
more gang cable supports 166 projected from the bottom
plane 156 of the lower body portion 1025 in a position
spaced away from the group of individual cable 'supports
164a-164x, and optionally spaced away from the peripheral
device connector presentation surface 138 as well. Option-

" ally, one or more additional gang cable supports 166 are

provided on the bottom plane 156 of the lower body portion
1026 in positions that are spaced away from the penipheral
device connector presentation surface 138 and spaced away
from others of the peripheral device connectors 136-136n.

FI1G. 10 15 another bottom perspective view of the docking
station 100 of the invention that includes the wiring harness
162 having a plurality of individual cables 168 each having
one of the connectors 160 coupled o a respective one of the
peripheral device connectors 136a2-136n presented on the
peripheral device connector presentation surface 138 of the
lower.body portion 1026. For clarity and by example and

" without limitation, the wiring harness 162 is illustrated here
having two individual cables 168a and 1685 each having
one of the connectors 160 coupled to one of the peripheral
device comnectors 136u-136~2. The external wire harness
suppart 158 of the invention is illustrated having wire ties
170 tying the individual cables 1682, 1686 to respective
individual cable supports 164a, 1645, Furthermore, another
of the wire ties 170 straps a proup or “gang” of the individual
cables 168a, 1686 to one of the gang supports 166. The wire
ties 170 are any wire ties selected from a group of wire ties
of various types that are generally well-known in the art. For
example, the wire fies 170 may be plastic coated wires,
plastic straps with a catch at one end that mates with teeth
along one face, and other known wire ties.

Also illustrated are more of the edge mounting holes 148
formed along the mutual contact line 103 between the upper
and lower body portions 1024, 1025 of the docking station’s
two-piece body 102, Additional one or more of the edge
mounting holes 148 are opticnally formed along the mutual
contact line 103 which extends between respective front
faces 172 and 174 of the docking station’s upper and lower
body portions 1024, 1025 '

FIG. 11 is another battom perspective view of the docking
station 100 of the invention that includes the wiring harness
162 having a plurality of individual cables eich having one
of the connectors 160 coupled to a respective one of the
penipheral device connectors 136a-136x presented on the
peripheral device connector presentation surface 138 of the
lower.body portion 1026, For clarity and by example and
without limitation, the wiring harness 162 is illustrated here

. having two individual cables 168« and 1685 each having

one of the connectors 160 coupled to one of the peripheral
device connectors 1365 and 136¢. The external wire haress
support 158 of the invention is illustrated having wire ties

170 tying the individual cables 168z, 1685 to respective
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individual cable supports 164a, 1645, Furthermore, another
of the wire ties 170 straps a group or “gang” of the individual
cables 168a, 1685 to one of the gang supports 166, The wire
ties 170 are any wire ties selected from a group of wire ties
of various types that are generally well-known in the art. For
example, the wire ties 170 may be plastic coated wires,
plastic straps with a catch at one end that mates with teeth
along one face, and other known wire ties.

FIG. 12 is a close-up bottom perspective view of the

.docking station 100 of the invention that includes the wiring

harness 162 having a plumlity of individual cables 168 each
having one of the connectors 160 coupled to a respective one
of the peripheral device connectors 136a-136» presented on
the peripheral device connector presentation surface 138 of
the lower body portion 1024. For clarity and by example and
without limitation, the wiring harness 162 is also illustrated
here having two individual cables 1682 and 1685 each
having one of the connectors 160 coupled to one of the
peripheral device connectors 136a-136r. The external wire
harness support 158 of the invention is illustrated having
wire ties 170 tying the individual cables 168a, 1685 to
respective individual cable supports 164a, 164b. Further-
more, another of the wire ties 170 straps a group or “gang”
of the individual cables 168a, 1686 to one of the gang
supports 166. The wire ties 170 are any wire ties selected
from a group of wire ties of various types that are generally
well-known in the art. For example, the wire ties 170 may
be plastic coated wires, plastic straps with a catch at one end
that mates with teeth along one face, and other known wire
ties. : :

As also illustrated here with respect to the unoccupied
individual cable 164n, each of the individual cable supponts
164a-164r is formed with a valley 176 that is structured to
securely receive the cable 1684, 1685 thereinto, The valley
176 is spaced away from the bottom plape 156 of the lower
body portion 1026 to the extent that it is substantially
aligned with the corresponding one of the peripheral device
connectors 1364-136x on the presentation surface 138 of the
lower body portion 1026 such that the respective cable
168a-168x is substantially straight between the respective
cable support 164a-164n and peripheral device connector
1362-136n. By example and without limitation, the valley
176 is optionally curved in a semi-tubular shape to confonn
to the typical round cable shape and sized to admit such
cable. The cable support 164» is further shown to include
wall portion 178 extended from either side of the curved
valley 176 and substantially contiguous therewith and ori-
ented tangentially therewith. The wall portions 178 are
optionally crenellated as shown, or continuous.

Clearance is provided for the wire ties 170 between the
valley 176 and the bottom plane 156 of the lower body
portion 10264, By example and without limitation, the wire
tie clearance is provided by a tunnel 180 that is extend under
and completely through each of the individual cable sup-
parts 1642-164n directly below and slightly spaced away
from the valley 176 and oriented crosswise of the valley 176.
Optionally, a slight recess 182 is fonmed in the botiom plane
156 of the lower hody portion 1024 directly below the valiey
176, such that the tunnel 180 is recessed into the bottom
plane 156 of the lower body portion 1025 directly below and
slightly spaced away from the valley 176.

FIG. 13 is another close-up bottom perspective view af
the docking station's external wire hamess support 158 of
the invention without the wiring harness 162. As illustrated,
the individual cable supports 164a-164x are each formed on
the botiom plane 156 of the lower body portion 1025 in a
position that 15 spaced away from a corresponding one of the
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peripheral device connectors 1364-136» on the peripheral -

device connector presentation surface 138 of the lower body
partion 1025, The valleys 176 are illustrated as being curved
in a semi-cylindrical form that is substantially aligned with
the corresponding peripheral device connectors 136a-136n
on the peripheral device connector presentation surface 138.
Additionally, the valley 176 portion of each cable support
164a-164x is illustrated with the wall portion 178 extended
from either side thereof and substantialty contiguous there-
with and oriented tangentially therewith. The wall portions
178 are shown as being optionally crenellated, but the wall
portions 178 are optionally continuous.

The tunnel 180 is illustrated here as an optional single
common tunnel having the optional recess 182 extending
under all of the individual cable supports 164a-164» and
beyond them to either end 184 and 186.

The gang support 166 is illustrated 23 being formed with
a substantial bedy portion 200 spaced from the bottom plane
156 of the lower body portion 1024 on spaced apart legs 202
that are projected from the bottom plane 156. Furthermare,
one of the gang supports 166 is illustrated as including a
tunne] 188 formed thereunder and haviag an optional recess
189 recessed into the bottom plane 156 of the lower body
portion 1024 substantially crosswise thereof. Optionally, the
tunne| 188 extends therebeyond to either side 190 and 192.

FIG. 14 is a cross-sectional view that shows the cable
supports 164z-164r of the external wire harness support 158
each being formed with a suhstantial body partion 194
projected from the bottom plane 156 of the lower body
portion 1026, The valley 176 is formed in the body 194
distal of the bottom plane 156, and the crenellated wall
portions 178 extended therefrom. The tunnel 180 is illus-
trated here as the optional single common tunne} having the
optional recess 182 extending under all of the individual
cable supports 164a-164x and beyond them to either end
184 and 186. Furthermore, the tunnel 180 is illustrated here
as being formed completely through the bottom plane 156 of
the lower body portion 1026,

The cables 1684, 168 are shown seated in the valleys 176
of the respective cable supparts 164a, 1645 of the docking
station’s external wire hamess support 158. The cables
168a, 1685 are secured in place by the wire ties 170 wrapped
around the body portion 1944, 1944 of the respective cable
supports 1642, 1644, Furthermore, the wire ties 170 pass
through embrasures 196 between spaced apart merlons 198
that form the crenellated wall portions 178.

FIG. 15 is a perspective view of the external wire harness
support 158 thal shows a side view of the cable. supports
164a-1647 and an end cross-sectional view of one of the
gang supparts 166 projected from the bottom plane 156 of
the lower body portion 1026, The cables 1682, 1685 are
shown seated in the valleys 176 of the respective cable
suppuorts 1644, 1645 and being secured in place by the wire
ties 170 wrapped around-the respective body porlion 194a,
1945 thereof, Furthermore, the wire ties 170 are shown
passing through the embrasures 196 between the spaced
apart merlons 198 that form the crenellated wall portions
178.

In the end cross-sectional view of the gang support 166,
the gang support 166 is iHlustrated as being formed with the
substantial body pertion 200 (hat is projected from the
bottom plane 156 of the lower hody portion 1025 on the
spaced apart legs 202 (one shown, more clearly shown in
FIG. 13). The cables 168a, 1685 are gathered iogether and
secured in place by a single wire tie 170 wrapped around the
body; portion 200. Furthermore, that form the crenellated
wall portions 178. Optionally, the gang support 166 is
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substantially the same as the cable supports 164a-164% and
includes the crenellated wall portions 178 spaced apart on
either lengthwise side 190, 192 of the body portion 200 and
formed distal of the bottom plane 156 of the lower body
portion 1024, and the wire tie 170 pass through embrasures
196 between spaced apart merlons 198 of the crenellated
wall portions 178.

FIG. 16 is perspective view inside the upper body portion
102z and illustrates the expansion connector drive mecha-
nism 118 of the present invention as well as features of the
upper body portion 1024 that operate with the expansion
connector drive mechanism 118. By example and without
limitation the expansion connector drive mechanism 118 is
formed of a single-piece elongated frame 204 having a
substantially planar interface surface 233 (shown in one or
more subsequent figures), A follower mechanism 206 is
provided by example and without limitation as an elongated
lengthwise inner siot that extends substantially along a
longitedinal axis L thereof for nearly the entire length of the
frame 204 within a retention plate 207. An integral expanded
connector seat 208 is positioned at a first distal or far end 210
of the frame 204 for mounting the expansion connector 108
thereon,

An inner surface 224 of the upper body portion’s sub-
stantially tigid bearing plate 105 opposite from the bearing
surface 104 includes a gnide mechanism 226 that cooperates
with the inner slot 206 to guide the frame 204 substantially
along a drive axis DA that is substantially coincident with a
longitudinal axis L of the slot 206. The inner slot follower
mechanism 206 of the frame 204 thus cooperates with the
guide mechanism 226 for moving the frame 204 across the
inner surface 224 of the upper body portion 102z along the
drive axis DA with the frame’s substantially planar interface
surface 233 moving substantially parallel with the inner
surface 224 of the bearing plate 105. Here, the interior of the
guide mechanism 226 is exposed for clarity. By example and
without limitation, the guide mechanism 226 15 formed by
two guides 228 amanged on the upper body portion’s inner
surface 224 in spaced apart positions along the drive axis
DA. Optionally, the guides 228 are rotating disk guides
formed as wheels or rollers that rotate about respective axles
or hubs 232 provided on the upper body portion’s inner
surface 224. The axles or hubs 232 may be configured to
space the rotating disk guides 228 slightly away from the
upper body portion's inner surface 224 for eagier rotation.
By example and without limitatjon, the two guides 228 are
optionally provided as one or more slides fixed to the inner
surface 224 of the upper body portion 1024 and permil the
frame 204 to slide freely along the drive axis DA. As
described herein below, the frame 204 is constrained relative
to the guides 228 to move across the upper body portion’s
inner surface 224 along the drive axis DA.

When mounted on the connector seat 208 at the far end
210 of the frame 204, the expansion connector 108 fits
within the cavity portion 128 of the housing 124 and extends
above the bearing surface 104 of the upper body portion
102a. The frame 204 is moveable, either by sliding or
rolling, in cooperation with the guide mechanism 226 across
the inner surface 224 of the upper body portion 102z and
along, the drive axis DA,

The expansion comnector drive mechanism 118 of the
invention also provides a small amount of lateral play
(indicated by arrow 241) such that the connector seat 208 is
permitted te move laterally relative to the upper body
portion’s inner surface 224 and the bearing surface 104 on
the opposite surface of the bearing plate 105 and substan-
tially crosswise of the drive axis DA, For example, the
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follower mechanism or slot 206 fits with sufficient play on
the guides 228 that the frame 204 is permitted sufficient
lateral play along arrow 241 that lateral play the connector
seat 208 permits the expansion connector 108 securely
mounted thereon to move laterally relative to the bearing
surface 104 of the upper body portion’s bearing plate 105,
Thus, although is securely mounted on the bracket 130
without appreciable lateral play, the connector seat 208
actually has sufficient lateral play through the expansion
connector drive mechanism 118 of the invention to establish
bath a nominal docking position of the expansion connector
108 relative to the computer’s 1/0 connector 4 and a final
insertion position of the pin receptors or pins (shown) 122
relative to the 1/O connector's pin receptors (or pins) de.
Thus, the complexity of the prior art bracket 18, as discussed
herein above, is eliminated, while the positioning function is
maintained as a feature of the expansion connector drive
mechanism 118 of the invention.

An integral catch mechanism 212 and integral handle 214
are both positioned adjacent to a second proximal or near
end 216 of the frame 204 opposite from the connector seat
208. The handle 214 may be provided, by example and
without limitation, on one side 218 of the frame 204, while
the catch mechanism 212 may be provided, by example and
without limitation, at the near end 216. The catch mecha-
nism 212 is structured to cooperate with the locking latch
mechanism 134 for securely fixing the expansion connector
drive mechanism 118 relative to the upper body portion
1024 of the docking station 100 with the bracket 130 holding
the expanston connector 108 and guide arms 116a, 1165 on
either side thereof in a deployed position, i.e., with the
expansion connector 108 outside the cavity 128 and
extended over the bearing surface 104. By example and
without limitation, the frame’s integral catch mechanism
212 includes a lip portion 242 of the that engages either the
optional lock mechanism 134, or an alternative non-locking
laich mechanism 244 (shown here), which is optionally
substituted-

As jllustrated here, the altemative non-locking latch
mechanism 244 is substituted for the optional locking latch
mechanism 134, The alternative non-locking Jatch mecha-
nism 244 similarly constrains the expansion connector 108
to remain in the deployed position, as described herein, By
* example and without limitation, the alternative non-locking
latch 244 is a flexible latch mechanism of the rype illustrated
in U.5, patent application Ser. No, 11/064,777 filed in the
name of the inventor of the present invention on Feb, 23,
2005, which is incorporated herein in its entirety. Alterna-
tively, when present, the optional locking mechanism 134
lockingly secures the expunsion connector 108 in the
deployed position.

The sensing means 123 is provided as a security mecha-
nism 224 that is structured to cooperate with the safety catch
124 to resist deployment of the expunsion connector 108
until the computer 1 is seated against the bearing surface 104
and the computer’s I/0 connector 4 is positioned to receive
the expansion connector 108. By example and without
limitation, the security mechanism 228 is piovided in an
integral securily plate 221 formed, by example and without
limitation, along the side 218 of the frame 204 and spaced
away from the lengthwise inner slot 206, for example,
between the connector seat 208 and the handle 214. The
security mechanism 220 is provided as a kevhole 222
formed in the security plate 221, the kevhole 222 being
structured for cooperating with the safety catch 124 such
that, when the safety catch 124 is engaged with the keyhole
222, the frame 204 cannot be moved relative to the casing’s
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upper body portion 102z. Furthermore, when the safety
caich 124 is disengaged from the cooperating keyhole 222 in
the security plate 221, the frame 204 is free to move along
the longitudinal axis L. |

The novel expansion connector drive mechanism 118 is
operated by first depressing the safety catch 124 relative to
the bearing surface 104 of the upper body portion 102a, for
example by seating the bottom face 2a of the computer
casing 2 against the bearing surface 104. Depressing the
safety catch 124 simultanecusly disengages the safety catch
124 of the security mechanism 220 from the cooperating
keyhole portion 222 in the security plate 221, which thereby
permits the frame 204 to move along the frame drive axis
NA. The handle 214 of the expansion connector drive
mechanism 118 is pulled along the drive axis DA toward the

front face 172 of the casing’s upper body portion 1024,

which in turn pulls the expansion connector 108 and the
guide arms 116a, 1165 on either gide thereof into the
deployed position described herein, i.e., with the expansion
connector 108 outside the cavity 128 and extended over the

bearing surface 104, The lip portion 242 of the frame’s

integral catch mechanism 212 engages either the optional
lock mechanism 134, or alternative non-locking latch
mechanism 244 (shown here), which constrains the expan-
sion connector drive mechanism 118 in the deployed posi-
tion. )

An optiopal retraction mechanism 246 is operated for
retracting the expansion connector 108 from the deployed
position by driving the frame 204 along the drive axis DA
away from the upper body portion’s front face 172 toward
its rear face 248. By example and without limitation, the

‘retraction mechanism 246 includes a resilient biasing

mechanism 250, such as a tension spring (shown), that is
coupled between the rear face 248 of the upper body portion
102z and the second or near end 216 of the frame 204
adjacent to the handle 214. The biasing mechanism 250
operates between the rear face 248 and the near end 216 of
the frame 204 for pulling the frame 204 toward the rear face

-248. The biasing mechanism 250 thereby operates to auto-

matically retract the expansion connector 108 from the
deplayed position when the locking latch mechanism 134 or
non-locking latch mechanism 244 (shown here) is operated
ta release the frame’s integral catch mechanism 212, Aller-
natively, as illustrated, the spring 250 is coupled between a

stanchion 251 near the rear face 248 and the near end 216 of

the frame 204 for retracting the expansion connector 108,

Furthermore, the resilient biasing mechanism or tension
spring 250 being mounted on one side 218 of the frame 204
offset of the drive axis DA provides leverage to the force
applied by the spring 250. Therefore, the spring 250 also
biases the frame 204 on the guides 228 relative to the upper
body portion’s inner surface 224 crosswise of the drive axis
DA. Accordingly, the spring 250 also pulls the inner siot 206
of the frame 204 against the guides 228 so that the connector
seat 208 and the expansion connector 108 securely mounted
thereon are biased laterally relative to the upper body
portion’s inner surface 224 and the bearing surface 104 on
the opposite surface of the bearing plate 105 and substan-
tially crosswise ol the drive axis DA. The lateral bias
provided by the offset bissing mechamsm 250 stabilizes the
expansion connector 108 relative to the computer's I/0
connector 4 for reducing effects on the interconnection of
shocks and vibrations experienced by the docking station
100. The novel expansion connector drive mechanism 118 of
the invention thus further improves the interconnection of
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expansion connector 108 with the computer’s IO connector
4 over the prior art docking station’s expansion connector
15, as discussed above,

As disclosed herein, the safety catch 124 will not interfere
with the retraction mechanism 246 retracting the frame 204,
However, another biasing mechanism 252 (shown in sub-
sequent figures) operates to reset the sensing means for
sensing that the computer’s casing 2 is emplaced on the
docking station’s bearing surface 104 before the expansion
conrector drive 118 can be operated.

FIG. 17 illustrates the alternative non-locking latch
mechanism 244 by example and without limitation as a
flexible latch mechanism of the type illustrated in U.S,
patent application Ser. No. 11/064,777, which is-incorpo-
rated herein in its entirety, for latching the expansion con-
nector 108 in the deployed position. As illustrated here by
example and without limitation the alternative non-locking
latch mechanism 244 includes a tooth 254 positioned at one
end of a flexible arm 256 that is integrally (shown) or
separately attached at its opposite end to the upper body
portion 102a, such as to the front face 172 thereof. Inclined
surfaces 257 and 258 cooperate to allow the 1o toath 254 to
automatically engage the lip portion 242 of the frame’s
integral catch mechanism 212 when the frame 204 is moved
into the position for deploying the expansion connector 108,
i.e., when the near end 216 of the frame 204 is pulled close
to the front face 172 of the upper body portion 102a. A
handle 260 .is provided on the flexible arm 256 or another
part of the alternative non-locking latch mechanism 244 for
disengaging the tooth 254 from the frame’s lip portion 242,
which releases the frame 204 for retracting the expansion
connector 108 from the deployed position.

FIG. 18 illustrates the puide mechanism 226 that coop-
erates with the inner slot 206 to guide the frame 204
substantiaily along the drive axis DA. As discussed above,
the frame 204 is constrained to move along the two guides
228 relative to the upper body portion’s inner surface 224
along the drive axis DA. Here, by example and without
limitation one or more keepers 240 are secured to the upper
body portion’s inner surface 224 by one or mare fasteners
236 for constraining the frame 204 to move along the drive
axis DA. The one or more keepers 240 also operate to
constrain the guide discs 228, when present, in a position for
coaperating with the inner slot 206 of the frame 204. Other
structures for the guide mechanism 226 are also contem-
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plated and may be substituted without deviating from the

scope and intent of the present invention. For example, the
one or more keepers 240 are provided by a pair of disk-
shaped keepers, i.e., flat washers, that are secured to the
upper body portion's inner surface 224 by the fasteners 236
. for constraining the frame 204 to move along the drive axis
DA, ‘

FI1G. 19 illustrates the expansion connector drive mecha-
nism 118 of the present invention as well as features of the
upper body portion 102¢ that operate with the expansion
comnector drive mechanism 118. Here, the [rame 204 is
shown adjacent to the rear face 248 of the upper body
partion 102a with the expansion connector 108 retracted
frum its deployed position. However, the security mecha-
nism 220 is disengaged by having the safety catch 124
disengaged [rom the cooperating keyhole 222 in the security
plate 221 so that the {rame 204 is free 1o move along the
drive axis DA. As illustrated here, the biasing mechanism
252 is shown as a compression spring that operates between
the safety catch 124 end, for example, an inner surface 253
of the lewer body portion 1025 (omiued here for clarity,
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shown in a subsequent figure) to drive the safety catch 124
into security plate 221 and reset the docking station’s
computer sensing means.

FIG. 20 illustrates the expansion connector drive mecha-

nism 118 of the present invention with the frame 204 is
shown adjacent to the front face 172 of the upper body
portion 1022 with the expansion connector 108 in its
deployed position extended over the bearing surface 104.
Here, the biasing mechanism 250 is shown as being in an
expanded state for pulling the frame 204 toward the rear face
248 when the security mechanism 220 is subsequently
disengaged. The biasing mechanism 250 thereupon operates
to retract the expansion connector 108 from the deployed
position when the optional lock mechanism 134 is operated
to release the frame’s integral catch mechanism 212.

FIG. 21 is a section view taken substantially along a drive
axis DA of the expansien connector drive mechanism 118.
This figure illustrates the novel guide mechanism 226 of the
invention having the movable frame 204 shifted toward the
front face 172 of the upper body portion 1024 such that the
integral connector seat 208 is positioned to place the expan-
sion connector 108 (remaved for clarity) in the deployed
position relative to the bearing surface 104. As illustrated
here, the guide mechanism 226 is formed by the two guides
228 arranged on the upper body portion’s inner swiace 224
in spaced apart positions along the drive axis DA within the
coaperating inner slot 206 of the frame 204. By example and
without limitation, the twa guides 228 are illustrated here as
wheels or rollers that rotate aboul respective axles or hubs
132 provided on the upper body portion’s inner surface 224,
The frame 204 15 constrained to move relative to the upper
body portion’s inner surface 224 along the drive axis DA by
a single one-piece keeper 240 that is held in place by the two
fasteners 236.

As illustrated here the optionally lock mechanism 134
constrains the expansion connector 108 to remain in the
deployed position, as described herein.

The latch on the upper body portion 1024 for securely
fixing the expansion connector drive mechanism 118 relative
to the upper body portion 102e of the docking station 100 is
illustrated here as the lock mechanism-134. As illustrated,
the lock mechanism 134 includes a retractable tooth 262
positioned at one end of a Jock cylinder 264 that is attached
al ils opposite end to the upper body portion 102a, such as
to the front face 172 thereof. An inclined lead surface 266
allows the to tooth 262 to automatically engage the lip
portion 242 of the frame’s integral catch mechanism 212
when the frame 204 is moved into the position for deploying
the expansion connector 108, i.e., when the near end 216 of
the frame 204 is pulled close to the front face 172 of the
upper body porticn 1022, Akey 268 is applied to a key hole
270 in the lock cylinder 264 for disengaging the tooth 262
from the frame’s lip portion 242, which releases the frame
204 for retracting the expansion connector 108 from the
deployed position. )

FIG. 22 illustrates the docking station 1040 being in an
initial state of readiness to accept the computer 1 (shown in
phantom) with the bottom face 2a of the casing 2 spaced
away from the docking station’s bearing surface 104. Here,
the expansion connector 108 is mounted on the connector
seat 208 at the far end 210 of the frame 204, and the
expansion connector 108 along with the two guide pins or
arms 116a, 1164 that are positioned on oppaosite sides thereof
are fully retracted within the cavity portion 128 of the
housing 126 adjacent to the bearing surface 104 at the rear
face 248 of the upper body portion 102a.
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As discussed herein, when the safety catch 124 of the
optional sensing mechanism 123 is engaged with the key-
hole 222 in the security plate 221, as shown, the frame 204
cannot be moved relative to the casing’s upper bady portion
102a and the bearing surface 104. Furthermore, the expan-
sion connector 108 and guide pins or arms 1164, 1164 are
likewise cannot be maved out of the cavity 128 to interfere
with seating the computer 1. For example, a stem portion
272 of the safety cawh 124 projecis above the bearing
surface 104 where the computer 1 is to e seated. The stem
272 is sized to pass through both a narrow elongated slot
portion 274 at a distal end of the keyhole 222, and a
clearance passage 276 through the bearing surface 104.
Furthemmiore, the stem portion 272 is cooperatively sized
with the narrow slot portion 274 to slide freely along a
substantial length thereof, which thus permits the frame 204
to move between the fully retracted position (shown here)
and the fully deployed position (shown in subsequent fig-
ures). The stem portion 272 of the safety catch 124 extends
from z base portion 278 having a shoulder 280 that is
oversized relative to the passage 276 so that the upper body
portion’s inner surface 224 on the backside of the bearing
surface 104 operates as a stop for the safety catch 124.
Furthermore, the base portion 278 of the safety catch 124 1s
tao Jarge to pass through the narrow slot portion 274 of the
keyhole 222. However, the keyhole 222 includes an enlarged
passage 282 that communicates with a near end 284 of the
slot portion 274 and is sized to pass the base portion 278 of
the safety catch 124. As discussed herein, the safety catch
124 1s structured to cooperate with the biasing mechanism
252 that operates to reset the sensing means for sensing that
the computer’s casing 2 is emplaced on the docking station’s
bearing surface 104 before the expansion connector drive
118 can be operated. By example and without limitation,
when the biasing mechanism 252 is a conventional com-
pression spring, as illustrated here, the base portion 278 of
the safety catch 124 is structured with a cavity or pocket 286
that is sized to admit a first end portion 288 of the spring 252
and orient the spring 252 along a drive axis DS of the safety
catch 124 that is by example and without limitation oriented
substantially perpendicular to the bearing surface 104 of the
upper body portion 102a. A second end portion 290 of the
spring 252 is compressed against the inner surface 253 of the
lower body portion 1026 (omitted here for clarity).. Accord-
ingly, the spring 252 operales against the inner surface 253
of the lower body portion 1026 to drive the safety catch 124
through the security plate 221 and the passage 276 to project
from the bearing surface 104. Thus, the docking station’s
computer sensing means 123 is set and the expansion
connector 108 is secure against being inadvertently
deployed.

FIG. 23 illusirates the docking station 100 being in an
intermediate state of acceptling the computer 1 (shown in
phantom) with the bottom face 2a of the casing 2 seated
against the docking station’s bearing surface 104. Here, the
expansion connector 108 is mounted on the connector seat
208 at the far end 210 of the fame 204, and the expansion
connecior 108 along with the two guide pins or arms 116a,
1164 on opposite sides thereof are still fully retracted within
the cavity portion 128 of the housing 126 adjacent to the
bearing surface 104 at the rear face 248 of the upper body
pottion 1024a.

As discussed herein, when the bottom face 2a of the
casing 2 is seated against the docking station’s bearing
surface 104, as shown, the compression spring of the biasing
mechanism 252 is compressed against the inner surface 253
of the lower body portion 162h (shown in a subsequent
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figure, removed here for clarity). Accordingly, the safety
catch 124 is pushed into the passage 276 and flush with the
bearing surface 104, Simultaneously, the safety catch’s base
portion 278, which is oversized relative to the narrow slot
portion 274 of the kevhole 222, is pushed through the
keyhole 222 and completely out of the security plate 221.
Only the stem portion 272 of the safety catch 124 now
extends through the narrow siot portion 274 of the keyhole
222, Thus, the docking station’s computer sensing means
123 recognizes the presence of the computer 1 as being
firmly seated against the hearing surface 104, and the
expansion connector 108'can now be safely deployed.

FIG. 24 ilustrates the docking station 100 being in final
state of accepting the computer 1 (shown in phantom) with
the bottom face 2a of the casing 2 seated against the docking
station’s bearing surface 104. Furthermore, the expansion
connector 108 mounted on the connector seat 208 15 posi-
tioned to engage the computer’s 1/O connector 4. Here, the
expansion connector 108 and the two guide pins or ams
1164, 1164 on opposite sides thercof are shown as being
deployed out of the cavity portion 128 of the housing 126 of
the upper body portion 102a. Accordingly, as discussed
herein, engagement of the guide pins or arms 1164, 1165
with the respective interface apertures 4a, 4b fine tunes
positioning of the expansion connector 108 relative to the
computer’s 10 connector 4, whereby operation of the
-expansion connector drive 118 has here caused the expan-
sion connector 108 to engage the computer’s 1/Q connector
4, and has here caused the pins (or pin receptors} 122 to
engage the pin receptors (or pins) 4¢.

As discussed herein, when the bottom face 2a of the
casing 2 is seated apainst the docking station’s bearing
surface 104, as shown here, the compression spring of the
biasing mechanism 252 is compressed against the inner
surface 253 of the lower body portion 1025 (shown in a
subsequent figure, removed here for clarity). With the safety
catch 124 being pushed into the passage 276 and flush with
the bearing surface 104, the stem portion 272 of the safety
catch 124 is freely moved along the narmow slot portion 274
‘of the keyhole 222. When only the stem portion 272 of the
safety catch 124 extends through the narrow slot portion 274
of the keyhole 222, as here, the security plate 221 is moved
along the drive axis DA toward the front face 172 of the
upper body portion 1024 for deploying the expansion con-
nector 108. Thus, when the computer 1 is firmly seated
against the bearing surface 104, the expansion connector
108 can now be fully deployed (as illustrated) by moving the
frame 204 along the drive axis DA. For example, the frame’s
handle 214 (shown in previous figures) is pulled toward the
front face 172 of the upper body portion 102a.

The lip portion 242 of the frame’s integral catch mecha-
nism 212 is fully engaged with the lock mechanism 134
provided on the upper body portion 102a. Accordingly, the
expansion connector 108 and guide arms 116a, 1165 on
either side thereof are configured in the deployed position
described herein, i.e., out of the cavity 128 and extended
over the bearing surface 104 for coupling with the computer
1. Until released, the lock mechanism 134 thus constrains
the expansion connector 108 to remain in the deployed
position, as described herein.

When present, the locking latch mechanism 134 is
released by application of the key 268 to the key hole 270
and subsequent operaiion thereof. Else, the alternative non-
locking latch mechanism 244 is operated by application of
pressure againsi the latch handle 260.

Upon release of either the locking latch mechanism 134 or
‘non-locking latch mechanism 244, the retraction mechanism
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246, for example the tension spring shown, automatically
retracts the expansion connector drive mechanism 118 from
its deployed position along with the expansion connector
108. As illustrated by example and without limitation, the
frame 204 is automatically retracted from the deployed
position adjacent to the front face 172 of the upper body
portion 102a toward the retracted position adjacent to the
rear face 248. The guide mechanism 226 cooperates with the
inner slot 206 to puide the frame 204 toward the retracted
position substantially along the drive axis DA. Retraction of
the frame 204 simultaneously retracts the expansion con-
nector 108 seated thereon from the computer 1 and into the
safe position within the cavity 128 of the integral housing
portion 126 of the casing upper body 1024 adjacent the rear
115 of the bearing surface 104, where the expansion con-
nector 108 is out of harm’s way during removal of the
computer 1, as illustrated and discussed herein.

FIG. 25 illustrates the docking station 100 being in finat
state of accepting the computer 1 (removed for clanty).
Furthermore, the expansion connector 108 mounted on the
connector seat 208 is positioned to engage the computer’s
1O connector 4, as discussed berein. Here, the expansion
connector 108 and the two guide pins or arms 116a, 1165 on
opposite sides thereof are shown as being deployed out of
the cavity portion 128 of the housing 126 of the upper body
portion 1022 by operation of the expansion connector drive
118, as discussed herein,

As discussed herein, when the bottom face 2a of the
casing 2 is seated against the docking station’s’ bearing
surface 104, as shown in previous figures, the compression
spring of the biasing mechanism 252 is compressed against
the inner surface 253 of the lower body portion 1025, By
example and without limitation, a cavity or pocket 292 is
provided on the inner surface 253 of the lower body portion
1025, the pocket 292 being sized to admit the second end
portion 290 of the spring 252 opposite from the pocket 286
in the safety catch base portion 278, and being structured to
cooperate with the pocket 286 in the safety catch base
portion 278 for orienting the spring 252 along the drive axis
DS of the safety catch 124, The spring 252 is thus com-
pressed between the two pockets 286 and 292 for driving the
safety catch 124 through the security plate 221 and the
passage 276 to project from the bearing surface 104, Thus,
the spring 252 operates to set the docking station’s computeér
sensing means 123 for securing the expansion connector 108
against inadvertent deployment.

F1G. 26 and FIG. 27 are respective top and bottem
perspective views that together illustrate one embodiment of
the frame 204 portion of the expansion connector drive 118
of the invention, Here, the single-piece elongated frame 204
is illustrated having the elongated lengthwise inner slot 206
extending nearly the entire length thereof substuntially along
the longitudinat axis L thereof. The integral expanded con-
nector seal 208 is positioned at the first distal or far end 210

for mounting the expansion conneclor 108 thereon, and

includes a pattern ol several mounting holes 294 for attach-
ing the expansion connector 108, The integral catch mecha-
nism 212 and integral handle 214 portions are both posi-
tioned adjacent to the second proximal or near end 216 of the
frame 204 opposite from the connector seat 208, The handle
214 may be provided, by example and without limitation, on
- ane side 218 of the frame 204, while the caich mechanism
212 may be provided, by example and without limitation, at
the near end 216, As discussed herein, the catch mechanism
212 includes the lip portion 242 that is structured to coop-
erate with either the locking latch mechanism 134 or alter-
native non-locking latch mechanism 244 for securely fixing
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the expansion connector drive mechanism 118 relative to the
upper body portion 1024 of the docking station 100 with the

“expansion connector 108 in a deployed position. As illus-

trated here by example and without limitation the lip portion
242 is integrally formed with the inclined surface 258 that
cooperates with the inclined surface 257 of the latch mecha-
nism’s tooth 254 for helping the to tooth 254 to automati-
cally engage the lip portion 242 when the frame 204 is
moved into the position for deploying the expansion con-
nector 108,

The inclined surface 358 of the lip portion 242 similarly
cooperates with the inclined surface 266 of the retractable
tooth 262 of the optional lock mechanism 134, when
present. The inclined surface 258 similarly helps the to tooth

:262 to antomatically engage the lip portion 242 when the

frame 204 is moved into the pesition for deploying the
expansion connector 108.

The security mechanism 220 is structured to cooperate
with the safety catch 124 to resist deployment of the
expansion connector 108 until the computer 1 is seated
against the bearing surface 104, Accordingly, the frame 204
includes the integral security plate 221 formed along the side
218 thereof and spaced away from the lengthwise inner slot
206 between the connector seat 208 and the handle 214. The
kevhole 222 is formed in the security plate 221 with the
narrow slot portion 274 formed substantially parallel with
the longitudinal axis L and having the enlarged passage 282
communicating with the proximal or near end 284 thercof,

The second proximal or near end 216 of the frame 204

_includes means for coupling the resilient biasing mechanism

250 for retracting the expansion connector 108 from the
deployed position along the drive axis DA, By example and
without limitation, the second proximal or near end 216 of
the frame 204 includes a simple clearance hole 298 for
coupling the biasing mechanism 250, ie. spring 252,
between it and the rear face 248 of the upper body portion
1024, as shown in FIG. 16. The resilient biasing mechanism
250 thus operates between the upper body portion’s rear face

.248 and the near end 216 of the frame 204 for retracting the

expansion connector drive 118 from the deployed position
when the locking latch mechanism 134 or alternative non-
locking latch mechanism 244 is operated to release the
frame’s integral catch mechanism 212,

FIG. 28 is perspective view inside the upper body portion
1024 and illustrates the expansion connector drive mecha-
uism 118 of the preseat invention having a simplified
single-piece elongated frame 304 having an elongated
lengthwise inner slot 306 extending nearly the entire length
of the frame 304 substantially along a longitidinal axis LA
thereof. An integral expanded connector seat 308 is posi-
tioned at a first distal or far end 310 of the fmme 304 for
mounting the expansion connector 108 thereon. An integral
catch mechanism 312 and integral handle portion 314 are
both positioned adjacent to a second proximal or near end

316 of the frame 304 opposite from the connector seat 308.

The handle 314 may be provided, by example and without
limitation, on an arm 317 extended from one side 318 of the
frame 304, while the catch mechanism 312 may be provided,
by example and without fimitation, at the near end 316. The
catch mechanism 312 is structured to cooperate with either
the locking latch mechanism 134 or alternative non-locking

‘latch mechanism 244 for constraining the expansion con-

nector 108 to remain in the deployed pasition, as described
herein. ‘

The lengthwise slot 306 in the alternate frame 304 coop-
erates with the gnide mechanism 226 on the inner surface
224 of the upper body portion 102a opposite from the
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bearing surface 104 for gniding the frame 304 substantially
along the drive axis DA, as described herein. By example
and without limitation, lengthwise slot 306 cooperates with
the two guides 228 of the guide mechanism 226 that are
arranged on the upper body portion’s inner surface 224 in
spaced apart positions along the drive axis DA. By example
and without limitation, the two guides 228 are optionally
provided as one or more slides that permit the frame 304 to
slide freely along the drive axis DA. Alternatively, the
guides 228 are optionally formed as wheels or rollers that
rotate about respective axles or hubs 232 provided on the
upper body portion’s inner surface 224, The axies or hubs
232 may be configured to space the guides 228 slightly away
from the upper body portion’s inner surface 224 for easier
rotation. The frame 304 is constrained to move relative to the
upper body portion’s inner surface 224 along the drive axis
DA by one or more keepers 240 (shown in phantom). For
example, a pait of disc-shaped keepers 240 are secured to
the upper body portion’s inner surface 224 by one or more
fasteners 236 for constraining the frame 304 to move along
the drive axis DA. The one or more keepers 240 also operate
to constrain the guide wheels 228, when present, in a
position for cooperating with the inner slot 306 of the frame
304, Other structures for the guide mechanism 226 are also
contemplated and may be substituted without deviating from
the scope and intent of the present invention.

The alternate frame 304 is structured such that, when the
" expansion connector 108 is mounted on the connector seat
308 at the far end 310 of the frame 304, it fits within the
cavity portion 128 of the housing 126 and extends above the
bearing surface 104 of the upper body pertion 102a. The
alternate frame 304 is moveable, either by sliding or rolling,
in cooperation with the guide mechanism 226 across the
innet surface 224 of the upper body portion 1024 and aleng
the drive axis DA.

A security mechanism 320 is structured to cooperate with
the safety catch 124 to resist deployment of, the expansion
connector 108 until the computer 1 is seated against the
bearing surface 104 and the computer’s VO connector 4 is
positioned to receive the expansion connector 108, Similar
1o the security mechanism 220 of the frame 204 discussed
herein, by example and without limitation, the security
mechanism 320 of the alternate frame 304 is provided in an
integral security plate 321 formed, by example and without
limitation, along the side 318 of the frame 304 and spaced
away from the lengthwise inner slot 306, lor example,
between the connector seat 308 and the handle 314. The
security mechanism 320 is provided as a keyhole 322
formed in the security plate 321, the keyhole 322 being
structured for ¢ooperating with the safety catch 124 such
that, when the safety catch 124 is engaged with the keyhole
322, the frame 304 cannot be moved relative to the casing’s
upper body poriion 102a. For example, the keyhole 322
includes at a distal end thereof a narrow slot portion 324
sized to freely move the stem portion 272 of the safety catch
124 along a substantial length thereof so that the frame 304
is permitted to move between the fully retracted position
(shown here) and the fully deployed position (shown in
previous figures). The keyhole 322 also includes an enlarged
passage 326 that communicates with a near end 328 of the
slot portion 324 and is sized to pass the base portion 278 of
the safety catch 124 for disarming the safety catch 124.

Similar to the novel expansion cannector drive mecha-
nism 118 operated with the frame 204, here the novel
expansion connector drive mechanism 118 of the invention
is operated by first depressing the safety catch 124 relative
to the hearing surface 104 of the upper body portion 1024,
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for example by seating the bottom face 2a of the computer
casing 2 against the bearing surface 104. Depressing the
safety catch 124 simultaneously disengages the safety catch
124 of the security mechanism 320 from the cooperating
keyhole portion 322 in the security plate 321, which thereby
permits the frame 304 to move along the frame drive axis
DA. The handle 314 of the expansion consector drive
mechanism 118 is pulled parallel to the drive axis DA toward
the front face 172 of the casing’s upper body portion 1024,
which in turn pulls the expansion connector 108 and gnide
arms 1164, 116% on either side thereof into the deployed
position described herein, i.e., the expansion connector 108
outside the cavity 128 and extended over the bearing surface
104. A integral lip portion 330 of the frame’s integral catch

‘mechanism 312 engages either the locking latch mechanism

134 (shawn) or the alternative non-locking latch mechanism
244 provided on the upper body portion 1024, The locking
latch mechanisim®?134 (shown) or altemative non-locking
latch mechanism 244 consirains the expansion connector
108 to remain in the deployed position, as described herein.
As illustrated, the a retractable tooth 262 of the lock mecha-
nism 134 automatically engages the lip 330 when the
alternate frame 304 is moved into the position for deploying
the expansion connector 108 as discussed herein. For
example, an inclined lead surface 332 on the frame’s lip
portion 330 cooperates with the lead surface 258 to-auto-
matically engage the tooth 262 of the lock mechanism 134
when the alternate frame 304 is moved into the position for
deploying the expansion connector 108,

The retraction mechanism 246 automatically retracts the
expansion connector 108 from the deployed position by
pulling the frame 304 along the drive axis DA away from the
upper body portion’s front face 172 toward its rear face 248,
By exampie and without limitation, the biasing mechanism
250, such as a tension spring (shown), is coupled between
the rear face 248 and a simple catchment 334 at the second
or near end 316 of the frame 304 adjacent to the handle 314.
The biasing mechanism 250 operates between the rear face
248 the catchment 334 for retracting the frame 304 toward
the rear face 248. The biasing mechanism 250 thereby
operates to retract the expansion connector 108 from the
deplayed position when the locking latch mechanism 134
(shown) ar allemative non-locking latch mechanism 244 is
operated to release the [rame's integral catch mechanism
312,

Altematively, a compression spring 335 is substituted for
the compression spring as the biasing mechanism 250 of the
retraction mechanism 246 for automatically retracting the
expansion connector 108 from the deployed position. The
compression spring 335 operates by pushing the frame 304
along the drive axis DA away from the upper body portion’s
frant face 172 toward ils rear face 248.

As disclosed herein, the safety catch 124 will not interfere
wilh retraction of the allernate frame 304. However, the
hiasing mechanism 252 operates 1o reset the sensing means
for sensing that the computer’s casing 2 is emplaced on the
docking station's bearing surface 104 before the expansion
connector drive 118 can be operated.

F1G. 29 is an upside-down close-up view showing the
edge mounting holes 148 formed along the mutual contact
line 103 between the upper and lower body portions 102a,
1025 of the docking station’s two-piece body 102. As
discussed herein, the edge mounting holes 148 each provide
navel means for holding for example but not limited to a
square- or hex-shaped mechanical nut N with its threaded
bore aligned with the respective mounting hole 148 sub-
stantially parallel with the bearing surface 104 and perpen-
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dicular fo respective side faces 152 and 154 of the wpper and
lower body portions 1024, 1024, Any external device can be
threadedly attached to the body 102 by means of the shaft §
of a screw or bolt B being inserted into a selected one of the
edge mounting holes 148 and threaded into the bore of the
nut N,

The edge mounting holes 148 are formed by a pair of
mating shapes 336 and 338 formed in the docking station’s
two-piece body 102 through the mating upper and lower
body portions 102a, 1025, The shapes 336, 338 meet along
the mutual contact line 103, By example and without limi-
tation, the edge mounting holes 148 are formed by a pair of
mating semi-circular holes 336 and 338 formed in the
docking station’s two-piece body 102 through the mating
upper and lower body portions 1024, 1026 along the mutual
contact line 103, However, the mating holes 336, 338 may
alternatively be different in shape from semi-circular, for
example, the holes 336, 338 may be mating rectangular
shapes that form a square hole when mated, or semi-
hexagonal shapes that form a hexagonal shape when mated,
or another combination of shapes that form an aperture
adjacent to the mating line 103 of the upper and lower body
portions 102a, 1024, and such shapes may be substituted for
the semi-circular shapes illustrated without departing from
the spirit and scope of the invention. Furthermore, the entire
shape of the resultant edge mounting holes 148 may be
alternatively formed in the edge of either one of the upper
and fower body portions 1024, 1025 without departing from
the spirit and scope of the invention. For example, as
llustrated by the edge mounting hole 148 at the far left of
the figure, the edge mounting holes 148 may altematively be
formed as a generally “U” or “V™ or square-shaped hole 336
entirely within an edge portion 340 of one of the side faces
154 of the lower body portion 1025, or the front 172 ar rear
face 248, while the mating hole is entirely eliminated from
the upper body portion 102&, and the shape 338 is an edge
portion 342 of an oppasile face 154, 174 or 248 of the upper
body portion 1024 that is exposed by the bole 336 in the
lower bedy portion 10256, whereby the edge mounting hole
148 is formed by the shaped hole 336 that is closed by the
mating shape 338 of the upper body portion’s exposed edge
portion 342. Alternatively, as illustrated by the edge mount-
ing hole 148 at the center of the figure, the edge mounting
holes 148 may alternatively be formed as a generally “U” or
“V” or square-shaped hole 338 entirely wilhin the edge
portion 342 of the upper body portion 1022, while the
mating hole 336 is entirely eliminated from the lower body
portion 1025, and the shape 336 is the adge portion 340 of
the lower body portion 1025 that is exposed by the hole 338
in the upper body portion 1024, whereby the edge mounting
hole 148 is formed by the shaped hole 338 that is closed by
the mating shape 336 of the lower body portion’s exposed
edge portion 340.

Each of the edge mounting holes 148 is backed by a
respective nut pocket 346 formed by an open well 348. As
illustrated by the cross-sectional view of the edge mounting
hole 148 and corresponding nut pocket 346, the well 348 of
the integral nut pocket 346 is formed in one of the upper
body portion 1024 or the lower body portion 1024 (shown).
The well 348 is generally rectangular in cross-section and
extends through the bottom plane 156 of the lower body
portion 1025 past the contact line 103. The well 348 is
formed having an opening 350 formed in the bottom plane
156 of the lower body portion 1024 (shown) or adjacent lo
the bearing surface 104 in the upper body portion 102e. The
nut pocket’s well 348 and opening 350 thereto are sized (o
admit a nut N of a desired size, such as #2, #4, #6, #8, #10,
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V4 inch, or metric size nut or bolt head H. For example, the
well 348 is formed by a pair of spaced apart rigid side walls
352 and 354 that extend inwardly of the side face 154 of the
lower body portion 1026 and downwardly of the botiom
plane 156 and substantially perpendicutar to each. The side

. walls 352, 354 are sufficiently spaced to casily admit the nut

N of the desired size without being significantly oversized
such that the nut N cannot rotate in the well 348. The side
walls 352, 354 may include a slight draft angle from the
opening 350 toward the contact line 103. The mating shapes
336, 338 along the contact line 103 are correspondingly
sized to admit the shaft of the bolt B sized to mate with the
ot N,

FIG. 30 illustrates that an extension portion 356 of cach
well 348 extends past the contact line 103. The extension
portion 356 closes the end of the corresponding well 348.
The extension portion 356 is optionally formed integrally
with the comesponding well 348, and may optionally be
formed into a point having integral bottom walls 358 and
360 that are conliguous along a comer 362 in the central
bottom of the nut pocket's well 348, Additionally, the
bottom walls 358, 360 may optionally form an included
angle 363 therebetween centered about the comer 362, the
included angle 363 being constructed to mate with the
angled walls of the nut N of the desired size and shape, i.e.,

-square or hex. For example, the included angle 363 between

the bottom walls 358, 360 1s structured to mate with the nut
N such as a square or hex mut (shown), whereby the nut N
is constrained from turning when torque is applied during
insertion and tightening of the screw or bolt B. For example,
the angle 363 formed by the bottom walls 358, 360 is about
90 degrees to accommodate a square put. Alternatively, the
angle 363 is about 120 degrees to accommodate a hex nut.

The extension portion 356 of the well 348 may be integral
with the side walls 352, 354 (shown at center and right) and
extended from the upper or lower body portion 1024
{shown) past the contact line 103 toward the opposite lower
or upper body portion 102a (shown). As illustrated (center
and right) the nut pockets 346 are opticnally fully formed in
the selected upper body portion 102a or lower body portion
1024 (shown), Alternatively, as illusiraled by the nut pocket
340 (far left) the extension portion 356 is optionally formed
in the opposing body pertion 1024 (shvwn) and positioned

- to align with the walls 352, 354 of the well 348.

Each nut pocket’s well 348 also includes a backing panel
364 that is optionally integral with the well’s side walls 352,
354 and is spaced away from the side faces 152 and 154 of
the upper and lower body portions 1024, 1024 sufficiently to
admit the nut N of desired size. The backing panel 364 is a
means for constraining the nut N from backing away from
the edge hole 148 when the screw or bolt B is applied
thereto.

Also illstrated here is the simplicity of operation of the

nut pockets 346. Here, the nut pocket 346 is operated by

simply dropping the nut N of the appropriate size through
the opening 350 into the well 348 corresponding to the
selected edge mounting hole 148 with two of the nut’s
parallel sides S1 and 32 criented substantizlly parallel with

the well’s side walls 352, 354, as illustrated. Thereafier, the

nut N falls inle the extension portion 356 at the end of the
well 348 and nests between the side walls 352, 354 and the
bottom walls 358, 360 of the extension 356 that combine to
furm the bottom of the well 348. Upon the nut N nesting in
the extension portion 356 of the well 348, the nut’s threaded
bore Nb substantially automatically self-aligns with the edge
mounting hole 148. Thereafter, the screw or bolt B of the
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appropriate size is inserted through the corresponding hole
148 and threaded into the nut’s bore Nb for attaching a
desired edge attachment.

FIG. 31 is a section view of the nut pockets 346 taken
from inside the two-piece body 102 of the docking station
100 of the invention. Here, the nut pocket 346 (far left) is
illustrated having the extension portion 356 optionally
formed in the opposing body portion 102a (shown) and
positioned in alignment with the walls 352, 354 of the well
348.

This view also illustrates two of a plurality of optional
tabs 366 that extend between the upper and lower body
portions 102a, 1024 for alignment therebetween.

FIG. 32 is a section view of the nut pockets 346 taken
from inside the two-piece body 102 of the decking station
100 of the invention. Here, the nut pocket 346 (far Jeft) is
Mllustrated having the extension portion 356 optionally
forined in the opposing body portion 102a (shown) and
positioned in alighment with the walls 352, 354 of the well
348. The nut N is illustrated as being installed in the nut
pocket 346 with the screw or bolt B inserted through the
edge mounting hole 148 and mated with the nut N. The
screw or bolt B is thereby positioned to secure an external
object O (shown in phantom) to the sides 152, 154 of the
upper and lower body portions 102a, 1025 of the docking
station 100 of the invention.

FIG. 33 illustrates the nut N installed in the not pocket 346
with the screw or halt B inserted through the edge mounting
hole 148 and mated with the out N, The screw or bolt B is
thereby positioned to secure the external object O (shown in
phantom) to the sides 152, 154 of the upper and lower body
portior‘xs 102a, 1026 of the docking station 100 of the
invention.

YiG. 34 illustrates lower body portion 1025 with the upper
body portion 102¢ removed for clarity. Here, the nut pockets
346 are illustrated as being optionally fully formed in the
selected upper body portion 102z or lower body portion
1025 (shown). The extension portion 356 of the well 348 is
integral with the side walls 352, 354 and exiended from the
upper or lower body portion 1025 (shown) past the contact
line 103 oward the opposite lower or upper bady porticn
1024 (shown). The mit N is illustrated as being installed in
the nut pocket 346 with the screw or bolt B inserted through
the edge mounting hole 148 and mated with the nut N,

FIG. 35 illustrates one of the edge mounting holes 148
alternatively formed with a screw or boll pocket 368 formed
by example and without limitation as a pair of mating
pockets 370 and 372 (shown in a subsequent figure) inte-
grally formed on inside surfaces 374 and 376 of the respec-
tive Jower body portion 1025 and upper body portion 1022
and adjacent to the respective edges 340 and 342 thereall
The pocket 370 is formed by example and without limitation
as a construction of integral walls 378 interconnected along
corners 380 and a backing panel 382 integrated with the
walls 378. The pockets 370, 372 mate along the contact line
103 of the upper and lower body portions 1024, 1025 in
substantial alignment with the corresponding shaped holes
336, 338 thai form the edge mounting hole 148. The screw
pockets 368 are optionally formed with a substentially
square shape o accommeodate a square-head screw or bolt of
a desired size, or may be formed with a substantially
hexagonal shape (shown) to accommodate a hex-head screw
or bolt of the desired size, Each screw pocket 368 is thus
structured to mate with the square or hex head of the screw
or bolt B, whereby the screw or bolt B is constrained from
turning when torque is applied during installation and tight-
ening of the mating nut N for securing the external object.
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FIG. 36 is a section view of one of the screw pockets 368
taken from inside the two-piece body 102 of the docking
station 100 of the invention. Here, the screw pocket 368 iz
illustrated having the mating pockets 370 and 372 integrally
formed on inside surfaces 374 and 376 of the respective
lower body portion 1025 and upper body portion 102a and
adjacent to the respective edges 340 and 342 thereof. The
mating pockets 370 and 372 are illustrated with the respec-
tive backing panels 382 removed for clarity. The mating
pockets 370 and 372 are positioned in alignment with the
shaped holes 336, 338 that form the comresponding edge
.mounting hole 148 (shown in previcus figures). The screw
pockets 368 are optionally formed with a substantially
square shape to accommodate the head H of the square-head
screw or bolt B of a desired size, or may be formed with a
substantially hexagonal shape (shown) to accommodate a
hex-head screw or bolt B of the desired size.

FIG. 37 illustrates the screw pocket 368 being alterna-
tively configured to accommodate a carriage bolt Be {(shown
in phantom) wherein the pocket 368 is formed having
integral near and far portions 384 and 386 substantially
aligned with the shaped nut hole 338 (or 336), and the
integral backing panel 364, The near portion 384 adjacent to
the wall 152 (or 154) of the body portion 1024 (or 1025) is
formed as one half of a square, either as an approximately
"00 degree “V™ shape or a rectangle (shown) that is sized to
\accept a square base portion Bel of the carriage bolt head
Beh without turning when the put N is installed and tight-
ened. The far portion 386 spaced away from the wall 152 of
the body portion 1024 by the depth of the near portion 384
is structured to accept a round pan portion Be2 of the
carriage bolt Be. By example and without limitation, the far
partion 386 of the screw pocket 368 is a *“V* shape or a
Tectangle shape (shown) aligned with the shaped hole 338
{or 336) and sized to accept the round pan portion Be2 of the
carriage bolt Bc.

FI1G. 38 is a section view of the screw or carriage bolt
pocket 368 taken from inside the two-piece body 102 of the
docking station 100 of the invention. Hére, the carriage bolt
pocket 368 is illustrated by example and without limitation
as having the far portion 386 of the screw pocket 368 being
a semi-cylindrical shape aligned with the shaped hole 338
{or 336) and sized o accept the round pan portion Be2 of the
carfage boelt Be.

FIG. 39 illusirates the novel display unit support 142 of
the invention that is structured for supporting the computer”s
flat display unit 9. The display unit support 142 includes an
elongated rigid support arm 388 having a first pivot end
portion 390 that is pivotally coupled to the docking station
body 102, the rigid supporl arm 388 being pivolal aboul a
pivot axis 392 in a plane 394 that is substantially parallel and
adjacent 1o the side faces 152, 154 of the body portions
1024, 1028 and substantially perpendicular to the upper
body portion’s bearing surface 104. By example and without
limitation, the pivot end 390 of the support arm 388 is
coupled in a pivotal relationship with the two-piece body
102 by a pivot mechanism 398. For example, the pivot
mechanism 398 operates about the pivot axis 392 between a
hub portion 408 of the body 102 and an enlarged shoulder
portion 402 at the pivot end 390 of the arm 388. According
to one optional embodiment of the display unit suppart 142,
the shoulder portion 402 of the support amm 388 rotaies
about a pivot axle 404 (shown in one or mare subsequent
figures) that is aligned along the pivot axis 392 and extends
between a hub portion 400 of the bady 102 and the arm’s
shoulder portion 402. Alternative embodiments of the pivot
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mechanism 398 may be substituted without departing from
the spirit and scope of the invention.

The support arm 388 is constrained to operate about the
pivot mechanisim 398 with the shoulder portion 402 abutting
the body’s hub portion 400 by the pivot mechanism 398, By
example and without limitation, the axle 404 is optionally a
screw or bolt passed through one of the edge mounting holes
143 of the type described herein and threaded into a aut 406
(shown in one or more subsequent figures) in one of the nut
pockets 346 of the type described herein. Thereafier, a knob
or handle 408 an the axle 404 is operated for tightening and
loosening of the shoulder portion 402 of the support arm 388
vis-a-vis the hub portion 400 of the body 102 by turning
relative to the mut 406 in the nut pocket 346 of the body 102.
Thus, the handle 408 on the head portion 410 of the axle 404
operates against an outside face 412 of the shoulder portion
402 of the support arm 388 to compress the shoulder portion
402 against the body's hub 400. Accordingly, friction
between the shoulder portion 402 and the hub 400 caused by
. tightening of the handle 408 on the head portion 410 of the
axle 404 constrains the support arm 388 to remain in a
selected rotational orientation with the upper body portion’s
bearing surface 104, The display unit support 142 thus
constrains the computer’s flat display unit 9 in the selected
rotational orientation. The rotational orientation of the sup-
port arm 388 of the display unit support 142 with the upper
body portion’s bearing surface 104 is thus infinitely adjust-
able by alternately loosening and tightening the handle 408.

The novel display unit support 142 of the invention also
includes a movel display unit clamping mechanism 414
adjacent fo a second extreme support end portion 416 of the
rigid support arm 388 opposite from the first pivot end
portion 39¢. By example and without [imitation, the display
unit clamping mechanism 414 adjacent to the second sup-
' port end portion 416 of the support arm 388 is structured as
a spring-loaded vice for constraining the display unit 9
relative to the support end portion 416 of the support ann
388. Accordingly, the display unit 9 is pinched between an
integral substantially rigid anvil 418 and a separate and
rotatable substantially rigid jaw 420. By example and with-
out limitation, the clamping mechanism 414 includes the
substantially rigid anvil 418 being integral with the elon-
gated support arm 388. The supporting anvil 418 is extended
laterally to a longitudinal axis 422 of the support arm 388 to
an extent 423 that at least an end portion 424 of the anvil 418
distal from the support arm 388 is projected into space in a
position opposite from a portion of the bearing surface 104
in the vicinity of either one of the pair of fixedly positioned
engaging pins 114z and 1145 (shown) and spaced away from
the computer bearing surface 104 by several inches. The
anvil 418 is formed with an arcuate support surface 426 that
is curved in a convex shape covering an extended arc having,
a substantially smooth face aligned generally with the lon-
gitudinal axis 422 of the ¢longated support arm 388 and

facing toward the front face 172 of the body 102a such that

the hard shell backing portion 94 of the display unit 9 is
supported in an upright position relative to the keyboard 7 on
the top face 2& of the computer casing 2 by resting against
the arcuate support surface 426 of the anvil 418, as illus-
trated herein. .

The separate substantially rigid jaw 420 includes a first
proximate barrel-shaped knuckle portion 428 that is pro-
jected inward of a substantially rigid finger 430. The knuckle
portion 428 of the jaw 420 is coupled to the anvil 418
adjacent to a heal portion 432 thereof proximate to the end
portion 416 of the support arm 388, The knuckle portion 428
spaces the rigid finger 430 away from the arcuate support
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surface 426 of the anvil 418 by a variable short distance 434
that is adjustably configured to permit the flat display unit 9
of the computer 1 to fit therebetween, The short distance 434
by which the finger 430 is spaced away from the arcuate
support surface 426 of the anvil 418 is adjustable to accept
therebetween different thicknesses t of flat display units 9 of
different computers 1 (illustrated in FIG. 1), The short
distance 434 is also variable as discussed herein to permit
the flat display units 9 to rotate to different orientations with
the keyboard 7 on the top face 25 of the computer casing 2,
while remaining constrained against the arcuate support
surface 426 of the anvil 418 by the jaw 420.

Furthermore, an integral hard nub or button 436 (more
clearly shown in one or more subsequent figures) is option-
ally projected slightly from an inward facing surface 438 of
the rigid finger 430 adjacent to a second end 440 thereof
distal from the first proximate knuckle portion 428 thereof.
The jaw 420 is thus positioped in a pinching relationship to
the anvil 418 such as to capture the display unit 9 between
the arcuate support surface 426 of the anvil 418 and the nub
436 projected from the distal end 440 of the rigid finger 430.
Thus, the display screen surface portion %a of the display
nnit 9 is supported in an upright position relative to the

- keyboard 7 on the top face 24 of the computer casing 2 by

the rigid jaw 420, as illustrated hercin, Accordingly, the
display unit 9 of the computer 1 is constrined from falling
backward away from the keyboard 7 by the anvil 418, and
is simultaneously constrained from falling forward toward
the keyboard 7 by the jaw 420.

The display unit clamping mechanism 414 also includes
a variable pressure resilient biasing mechanism 442 (de-
tailed in a subsequent figure) that resiliently biases the jaw
420 toward the arcuate support surface 426 of the anvil 418
in the pinching relationship described herein. By example
and without limitation, the biasing mechanism 442 auto-
matically varies the spacing distance 434 to accommodate
the varying cross-sectional thickness of the display unit 9 of
the computer 1 of the prior art as the display unit 9 is rotated
relative to the top face 26 of the computer casing 2 abouwt its
hinge axis h into different npright positions at the back of the
keyboard 7.

FIG. 40 illustrates the novel display unit support 142 of
the invention in a stored position having the support arm 388
otated about the pivot axis 392 toward the bearing surface
104 of the upper body portion 102, and the anvil 418 is
nested in the edge recess 139, The edge recess 139 is sized
such that the anvil 418 is nested below the bearing surface

104 50 as not to interfere with seating of the computer 1. The

knob 408 may be tightened io secure the support arm 388 in
the siored pesition.

FIG. 41 is a side view that illustrates the jaw 420 of the
display unit support 142 of the invention being rotated about
# drive axis 444 of the biasing mechanism 442 into sub-
stantial alignment with the support arm 388 during storing of
the display unit support 142. When rotated into this rest
position, the jaw 420 does not interfere with nesting of the
anvil 418 in the edge recess 139,

FIG. 42 illustrates the docking station 100 of the inveation
with the novel display unii support 142 in an active position
having the support arm 388 rotated about the pivot axis 392
with the display unit clamping mechanism 414 supporting

“the display unit 9 in an open upright position relative to the

keyboard 7 on the top face 256 of the computer casing 2.
Accordingly, the anvil 418 is positioned sopporting the hard
shell backing partion 95 of the display unit 9. Here, the jaw
420 is illustrated as being rotated about the drive axis 444
nta substantial alignment with the support arm 388, Accord-
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ingly, the jaw 420 does not interfere with closing the display
unit ¢ over the top face 2b of the computer casing 2. The
knob 408 may be tightened to secure the support arm 388 in
the active position.

FIG. 43 illustrates the docking station 100 of the invention
with the novel display unit support 142 in an active positicn
having the suppott arm 388 rotated about the pivot axis 392
with the display unit clamping mechanism 414 supporting
the display unit 9 in an open upright position relative to the
keyboard 7 on the top face 26 of the computer casing 2.
Here, the anvil 418 is positioned supporting the hard shell
backing portion 95 of the display unit 9. Furthermore, the
Jjaw 420 is illustrated as being rotated into its active position
supporting the display screen surface portion 9a of the
display vnit ® in the upright position relative to the keyboard
7 on the top face 25 of the computer casing 2. The display
unit 9 js thus constrained in the upright position by the
pincer action of the jaw 420 relative to the anvil 418. As
illustrated, the bution 436 at the second end 440 of the
inward facing surface 438 of the rigid finger 430 presses
against the display screen surface portion 9a of the display
unit 9.

Furthermore, as illustrated here, the second end 440 of the
rigid finger 430 extends sufficiently from the jaw ‘420 that
the button 436 on the inward facing surface 438 thereof is
. extended over the hard shell lip portion 9¢ of the display unit
9 onto the display screen 94. The rigid finger 430 thus wraps
around the hard shett lip portion 9¢ of the display uait ¢, and
the button 436 thus falls below the Iip portion 9¢ onto the
display screen 94, Accordingly, the novel display unit
clamping mechanism 414 is constrained from slipping lat-
erally off of the lip portion 9¢ and inadvertently releasing the
display unit 9.

FIGS. 44 through 50 illustrate that the arcuate support
surface 426 of the anvil 418 permits the backing portion 95
of the display unit 9 to roll thereabout in smooth substan-
tially constant contact during rotation relative to the key-
board 7 on the top face 26 of the computer casing 2.
Simultaneously therewith the rigid jaw 420 constrains the
display unit 9 to follow rotations of the support arm 388
about the pivot axis 392. For example, the integral bard nub
or button 436 on the tip 440 of the rigid finger 430 presses
against the display screen 94 and forces the display screen
surfuce 9a toward the arcuate support surface 426 of the
anvil 418. S

FIG. 44 also illustrates the docking stalion 100 of the
invention with the novel display unit support 142 in the
active position of FIG. 43 having the support arm 3388
rotated about the pivot axis 392 with the display unit
clamping mechanism 414 supporting the display unit 9 in an
apen upright position relative lo the keyboard 7 on the top
face 25 of the computer casing 2. Here, the anvil 418 is
pusitioned supporting the hard shell backing portion 95 of
the display unit %, while the jaw 420 is positioned supporting
the display screen surface portion 9a. The display unit 9 is
thus constrained in the upright position between the jaw 420
and the anvil 418.

FIG. 45 is a side view of the docking station 100 having
the display unit support 142 in one active position, as
illustrated in previous figures, having the supporl arm 388
rotated about the pivot axis 392 with the display unit
clamping mechanism 414 supporting the display unit 9 in
ong open over-center position relative to the keyboard 7 on
the top face 24 of the computer casing 2. In this active
over-center position, the anvil 418 is positioned supporting
the hard shell backing portion 95 of the display unit 9. The
jaw 420 is rotated inte its active position supporting the
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display screen surface portion 9a of the display unit 9 in the
upright over-center position relative to the keyboard 7 on the

top face 2k of the computer casing 2. The display unit 9 is

thus constrained in the open over-center position by the
pincer action of the jaw 420 relative to the anvil 418.

FIG. 46 is an;opposite side view of the display unit
support 142 in the active position of FIG. 45 for constraining
the display unit ¢ in the open over-center position by the
pincer action of the jaw 420 relative to the anvil 418, Here,
the knob 408 is tightened to secure the support arm 388 in
the active over-center position.

FIG. 47 is a side view of the docking station 100 having
the display unit support 142 in another active position
having the support arm 388 rotated about the pivot axis 392
with the display unzt clamping mechanism 414 supporting
the display unit 9 in a substantially vertical upright position
relative to the keyboard 7 on the top face 25 of the computer
casing 2. In this active upright position, the anvil 418 is

" positioned supporting the hard shell backing porticn 95 of

the display unit 9. The jaw 420 is rotated into its active
position supporting the display screen surface portion 9a of
the display unit 9 in the upright position relative to the
keyboard 7 on the top face 24 of the computer casing 2. The
display unit 9 is thus constrained in the upright position by
the pincer action of the jaw 420 relative to the anvil 418.

FIG. 48 is ap opposite side view of the display umnit
support 142 in the active position of FIG. 47 for constraining
the display unit 2 in the substantially vertical upnght posi-
tion by the pincer action of the jaw 420 relative to the anvil
418. Here, the knob 408 is tightened to secure the support
arm 388 in the upright position. )

FIG. 49 is a side view of the docking station 100 having
the display unit support 142 in snother active position
having the support arm 388 rotated about the pivot axis 392
with the display vnit clamping mechanism 414 supporting
the display unit 9 in another open position having the display
unit ¢ in an extreme over-center upright position relative to
the keyboard 7 on the top face 2b of the computer casing 2.
In this active extreme over-center position, the anvil 418 is
positioned supporting the hard shell backing portion 95 of
the display unit 9. The jaw 420 is rotated into its active
position supporting the display screen surface portion 9 of
.the display unit 9-in the extreme over-center open position
relative to the keyboard 7 on the top face 26 of the computer
casing 2. The display unit 9 is thus constrained in the
extreme ocver-center open position by the pincer action of the
jaw 420 relative to the anvil 418.

FIG. 50 is an opposite side view of the display unit
support 142 in the active position of FIG. 49 for constraining
the display unit ¥ in the exireme over-center open position
by the pincer action of the jaw 420 relative to the anvil 418.
Here, the knob 408 is tightened to secure the support amm
188 in the extreme over-center position.

F1G. 51 illustrates by example and without limitation the
pivot mechanism 398 that constrains the support arm 388 to
operate abaut the pivot axis 392 with the shoulder portion
402 abutting the body’s hub portion 400. By example and
without limitation, when the pivot axle 404 is a screw or halt
such as a shoulder boll, it includes u first threaded end 450
that is sized to pass through one of the body’s edge mounting
holes 148 of the type described herein. The threaded end 450
of the screw or bolt lype pivot axle 404 is threaded mto the
nut 406 installed in one of the nut pockets 346 of the type
descnibed herein, wherein the nut 406 is optionally a lock nut
of the hex variety. Additionally, a shaft portion 452 of the
screw or bolt type pivot axle 404 passes through a comple-
mentary rotational clearance bore 454 which is formed
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throngh the shoulder portion 402 of the support arm 388 and
which is sized to rotate smoothly about the pivot axle shaft
portion 452. The head portion 410 of the screw or bolt type
pivot axle 404 distal from the body 102 is by example and
without limitation constrained in a recessed nut pocket 456
forined in the koob or handle 408. The knob 408 constrains
the head portion 410 of the pivot axle 404 for tightening and
]oosemng of the shoulder portion 402 of the suppdrt arm 388
vis-a-vis the hub portion 400 of the body 102 by turning
relative to the nut 406 in the nut pocket 346 of the body 102.
Thus, the handle 408 on the head portion 410 of the pivot
axle 404 operates against the outside face 412 of the
shoulder portion 402 of the support arm 388 to compress an
inside face 458 the shoulder portion 402 against an outside
face 460 of the hub 400, Accordingly, friction between the
inside face 458 the shoulder portion 402 against an outside
face 460 of the hub 400 constrains the support arm 388 to
remain in a selected rotational orientation with the upper
body portion’s bearing surface 104, whereby the display unit
support 142 constrains the computer’s flat display unit 9 in
the selected rotational orientation. The rotational orientation
of the support arm 388 of the display unit support 142 is thus
infinitely adjustable relative to the upper body portion’s
bearing surface 104.

-Alternative embodiments of the pivot mechanism 398

—

90

25

may be substituted without departing from the spirit and -

scope of the invention,
FI3. 52 illustrates by example and without limitation one
alternative configuration of the pivot mechanism 398
. wherein the head portion 410 of the screw or bolt type pivot
axle 404 is constrained in the one of the body’s out pockets
346. The shaft portion 452 of the pivot axle 404 passes
through the body's edge mounting holes 148 and extends
thmugh the complementary rotational clearance bore 454
which is formed through the shoulder portion 402 of the
support arm 388, The threaded end 450 of the pivot axle 404
is threaded into a complementary threaded bere 462 in the

_knob 408, which is operable for tightening and loosening of
the shoulder portion 402 of the support arm 388 vis-a-vis the
hub portion 400 of the body 102 by tuming relative to the
pivot axle 404,

FIG. 53 illustrates by example and without limitation
another alternative configuration of the pivol mechanism
398. For ¢xample, an optional resilient biasing mechanism
470 may be provided for biasing the shoulder portion 402 of
the support arm 388 toward the face 460 on the hub portion
400 of the body 102. By example and without limitation, the
opliona] resilient biasing mechanism 470 may be formed of
a conventional compression spring 472 installed inside an
enlarged counter-bore 474 formed in the shoulder portion
402 through an apening 476 in the outside face 412 of the
shoulder portion 402. The spring portion 418 of the biasing
mechanism 470 is constrained between a floor portion 478
of the counter-bore 420 and the head portion 410 of the
screw or bolt type pivot axle 404. Optionally, a washer 480
may be inserted between the bolt head 410 and the com-
pression spring 472, The spring portion 418 of the biasing
mechanism 470 thus operates against the floor portion 478
of the counter-bore 474 to compress the inside face 458 of
the shoulder portion 402 of the support arm 388 aguinst the
outside face 460 of the body’s hub portion 400.

Alternative embadiments of the resilient biasing mecha-
nism 470 may be subsiituled without departing from the
spirit and scope of the invention.

Additionally, a ratcheting mechanism 482 is optionally
provided for securing the suppurt arm 388 in rotational
relationship with the bearing swrface 104 of the body portion
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102a. By example and without limitation, a first quantity of
one or more teeth 484 are provided on the outside face 460
of the hub 400 portion of the body 102 in a variable
intermeshing relationship with a quantity of one aor more
notches 486 formed on the inside face 458 the arm’s
shoulder portion 402. The intermeshing teeth 428 and
notches 430 permit the arm to be secured in a desired
rotational relattonship with the body 102 for supporting the
computer’s display unit 9 in a desired discrete orientation
relative to the docking station’s computer bearing surface
104,

FIG. 54 illustrates by example and without limitation the
novel display unit clamping mechanism 414 of the display
unit support 142 of the invention in an active configuration
clamping the display wnit9 in an open position relative to the
computer casing 2. The novel display unit clamping mecha-
nism 414 is positioned adjacent to a second extreme support
end portion 416 of the rigid support arm 388 opposite from
the first pivot end portion 3%). By example and without
limitation, the display unit clamping mechanism 414 adja-
cent to the second support end portion 416 of the support
arm 388 is a hand for constraining the display unit 9 relative

to the support end portion 416 of the support arm 388. As
.discussed herein, by example and without limitation, the

clamping mechanism 414 includes the substantially rigid
anvil 418 that is integral with the elongated support arm 388.
The anvil 418 is extended laterally fo a longitudinal axis 422
of the support arm 388 with its end portion 424 being
pmjected into space in a position above the bearing surface
104. The arcuate support surface 426 of the anvil 418 is
curved in the convex shape that covers an extended arc

‘having a center of rotation 488 (best shown in one or more
previous figures). The center of rotation 488 is oriented

generally parallel with pivot axis 392 'of the support armn

388, substantially lateral of the longitudinal axis 422, and

substantially crosswise of the drive axis 444 of the biasing
mechanism 442, The smooth arcuate support surface 426 is

.directed generally toward the front face 172 of the body

102a for supporting the hard shell backing portion 94 of the
display unit 9.

The first proximate knuckle portion 428 of the separate -
jaw 420 is movably coupled to the anvil 418 adjacent to the

heal portion 432 thereof, The finger portion 430 of the jaw

420 is thus spacéd away from the arcuate support surface

426 of the anvil 418 by the variable short distance 434 that
is adjustably configured to permit the flat display unit 9 of
the computer 1 to fit therebetween, The short distance 434 by
which the finger portion 430 of the jaw 420 is spaced away

‘from the arcuate support swface 426 of the anvil 418 is

adjustable to accept different thicknesses of flat display units
9 of different computers 1 therebetween. Furthermore, the
integral hard aub or button 436 is optionally projected
slightly from the inside surface 438 of the rigid finger 430
adjacent to its distal tip 440. The jaw 420 is thus positioned
in a pinching relaticnship to the anvil 418 such as to capture
the display unit 9 between the arcvate support surface 426
and the projected nub 436 on the tip 440 of the rigid finger
430, Thus, the display unit 9 is compressed against the
arcuate support surface 426 of the anvil 418 by the hard nub
436 on the tip 440 of the rigid finger 430, as illustrated
herein.

The display unil clamping mechanism 414 also includes
the variable pressure resilient biasing mechanism 442 that
resiliently biases the jaw 420 toward the arcuate support
surface 426 of the anvil 418 to form the pinching relation-
ship described herein. By example and without limitation,
the biasing mechanism 442 auntomatically varies the spacing
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. distance 434 to accommodate a varying cross-sectional
thickness of the display unit 9 as it is rotated about its hinge
axis h relative to the top face 25 of the computer casing 2
into different upright positions at the back of the keyboard
7.

By example and without limitation, the biasing mecha-
" nism 442 is constructed along the longitudinal drive axis 444
that is oriented generally crosswise of both the longitudinal
axis 422 of the support arm 388 and the center of rotation
+ 488 of the arcuate support surface 426 of the anvil 418. By
example and without limitation, the biasing mechanism 442
. includes a compression spring 490 recessed inside a tubular
- spring cavity 492 that is counter-bored in a barrel-shaped
spring casing 494 of the heal portion 432 at the support end
portion 416 of the rigid support arm 388. The tubular spring
cavity 492 is substantially aligned along the longitudinal
drive axis 444 of the biasing mechanism 442. The tubular
spring cavity 492 has a full size input opening 496 at it outer
end, and terminates in a floor portion 498 at its inner end, A
smaller guide pin portion 500 of the heal portion 432 extends
from the barrel-shaped cavity 494 along the longitudinal
drive axis 444. The guide pin portion 500 of the heal partion
432 is formed therethrough with a tubular clearance bore
502 that communicates between the floor 498 of the tubular
spring cavity 492 and an opening 504 at the clearance bore’s
outer tip 506. The tubular clearance bore 562 through the
guide pin portion 500 is sized to complement a pivot axle
508 such as a screw or bolt.

The barrel-shaped kmuckle portion 428 of the separate jaw
420 is projected inward of the inward facing surface 438 of
the rigid finger 430 along the longitudinal drive axis 444 of
the biasing mechanism 442. The barrel-shaped. knuckle
portion 428 iz formed with a complementary tubular
counter-bore 5140 that is sized to slidingly receive the guide
pin portion 500 of the support arm’s heal portion 432
through an opening 512 in the end of the kauckle portion
428 distal from the rigid finger 430. The pivot axle 508 is
- prajected substantially central of the tubnlar counter-bore
5§10 from a floor 514 thereof and along the lonpitudinal drive
axis 444 of the biasing mechanism 442. By example and
without limitation, an aperture or passage 516 is formed in
the floor 514 of the tubular counter-bore 510 and commu-
nicates with an outward facing surface 518 of the ngid finger
430 opposite from the inward facing surfuce 438, When the
pivot axle 508 is provided as a screw or bolt, the passage 516
is sized to receive a shaft portion 520 of the screw-lype pivot
axle 508, while the aperture 516 is sized to constrain a head
portion 522 from passing.

When the tubular counter-bore 510 in the kouckle portion
428 of the jaw 424 is slidingly fit over the guide Hin portion
560 projected from the support arm's heal portion 432, the
" passage 516 in the floor of the twbular counter-bore 510 is
substantially aligned with the tubular clearance bore 502 in
the guide pin 500, The shaft 520 of the pivot axle 508 is

slidingly received through the passage 516, alang the tubular

clearance bore 502 in the guide pin portion 500 of the spring,
casing 494, and into the tubular spring cavity 492. The
compression spring 490 is received over the pivot axle's
shafl 520 and compressed in the tubular spring cavity 492
between the floor portion 498 at its inner end and a second
end 524 of the pivot axle 508 opposite from its head 522, For
example, a nut 526 and optional washer 528 are installed
onto the threaded end of the pivot axle shaft 520.
Additionally, means are provided for securing the jaw 420
relative to the anvil 418 with the finger portion 430 posi-
tioned over the display screen surface 9a of the display unit
9 opposite from the arcuate support surface 426. By example
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and without limitation, a detent mechanism 530 is provided
between the guide pin portion 500 of the anvil 418 and the

‘knuckle portion 428 of the jaw 420. The detent mechanism

530 may be formed by example and without limitation by
one or more teeth $32 sized to slide into one or more slots
534 formed between the guide pin 500 and the knuckle
portion 428 of the jaw 420,

As described, the variable pressure resilient biasing
mechanism 442 of the display unit clamping mechanism 414
resiliently biases the jaw 420 toward the arcuate support
surface 426 of the anvil 418 in the pinching relationship
described herein. As will be generally well-understood, the
cross-sectional thickness t of the display unit 9 increases and
decreases as it is rotated into different orientations relative to
the keyboard 7 an the top face 2% of the computer casing 2,
the cross-sectional thickness t varying between a minimum
when the display unit 9 is in the substantially vertical upright
position illustrated in FIG. 47, and a maximum when the

‘display unit 9 is in the extreme over-center position illus-

trated in FIG. 49.

Accordingly, the biasing mechanism 442 floats the rigid
finger 430 along the longitudinal drive axis 444 over the
barrel-shaped portion 494 of the anvil 418. The biasing
mechanism 442 thus permits the clamping mechanism 414
to accommodate the varying cross-sectional thickness t of
the display unit 9 as it is rotated into different orientations
refative to the keyboard 7 on the top face 2b of the computer
casing 2. As the display unit % rotates from the substantially
vertical upright position illustrated in FIG. 47, the cross-

-sectional thickness { increases, and the display unit 9 exerts

pressure on the biasing mechanism 442, which spreads the
jaw portion 420 of the clamping mechanism 414 resiliently
away from the anvil portion 418. However, the spring 490
exerts an opposite compression pressure that squeezes the
rigid finger 430 of the jaw 420 apainst the display screen
surface 9a so that the display unit 9 is pressed against the
arcuate support surface 426 of the anvil 418. Similarly, when
the display vnit 9 is rotated from any non-vertical position,

-such as the extreme over-center position illustrated in FIG.

49, the spring 490 continues to exert the compression
pressure that squeezes the rigid finger 430 of the jaw 420
against the display screen surface 9a sa that the display unit
9 is pressed against the arcuate support surface 426 of the
anvil 418 even while the cross-sectional thickness t
decreases.

Furthermore, as illustrated here, the second end 440 of the
rigid finger 430 extends sufficiently from the jaw 420 that
the butlon 436 an the inward facing surface 438 thereof is
extended over the hard shell lip portion 9¢ of the display unit
9 onle the display screen 9d. As discussed elsewhere herein,
the rigid (inger 430 thus wraps around the hard shell lip
portion 9¢ of the display unit 9. The biasing mechanism 442
aperating alang the longitudinal drive axis 444 forces the
butlan 436 below the lip portion Y¢ and against the display
screen 94. Accordingly, the biasing mechanism 442 operates
the button 436 10 constrain the novel display unit clamping
mechanism 414 from slipping laterally off of the lip portion
9. and inadvertently releasing the display unit 9.

FIG. 35 illustrates by example and without limitation the
novel display unit clamping mechanism 414 of the display
unit support 142 invention in 2 passive configuration
wherein the hard shell backing portion 95 of the display umt
9 is supported by the anvil 418 portion of the support arm
388 with the opposing jaw portion 4240 in an open position
relative to the display screen surface 9a. Accordingly, the
jaw 420 including the finger portion 430 is rotated away
from the active position over the display screen surface 9a.
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Far example, the knuckle 428 is pulled away from the anvil
418 along the longitudinat drive axis 444 until the detent 530
disengages, i.e,, until the teeth 532 slide free of the slots 534.
The jaw portion 420 is rotated until the finger 430 clears the
display unit 9, With the finger 430 in this passive confign-
ration, the jaw 420 is freed and the compression spring 490
draws the knuckle 428 toward the anvil 418 along the
longitudinal drive axis 444, The teeth 532 and slots 534 may
be addiiionally configured to form the detent 530 between
the between the guide pin portion 500 and the knuckle
portion 428 for securing the jaw 420 in the passive configu-
ration vis-a-vis the anvil 418.

Alternative embodiments of the display unit clamping
mechanism 414 and biasing mechanism 442 may be substi-
tuted without departing from the spirit and scope of the
invention

While the preferred and additional alternative embodi-
ments of the invention have been illustrated and described,
it will be appreciated that various changes can be made
therein without departing from the spirit and scope of the
invention. Therefore, it will be appreciated that various
changes can be made therein without departing from the
spint-and scope of the invention. Accordingly, theinventor
makes the following claims.

What is claimed is:

1. An external expanding apparatus operable with a por-
table computer of a type having a display unit having a
display screen on an inner surface thereof and a hard shell
backing surface opposite thereof and pivotally mounted on
a substantially rigid casing having a pair of locating holes
adjacent to opposite corners of a substantially planar bottom
surface thereof, and an inputfoutput (VO) connector posi-
tioned on a back plane thereof with a pair of positioning
apertures provided on opposite sides thereof, the external
expanding apparatus comprising:

a body portion adapted for moumting to an external
support structure, the body portion having a substan-
tially rigid bearing plate formed with a substantially
rectangular computer bearing surface on an outer face
thereof and a guide mechanism on an inner face thereof
opposite from the bearing surface, a computer receiver
structure fixedly positioned adjacent to a front edge of
the bearing surface and projected there above, and a
passage through the bearing plate communicating
between the inner and outer faces thercofl and posi-
tioned between the front edge of the bearing surface
and a rear edge thereof,

a pair of engaging pins sized to be matingly received into
the pair of locating holes in the bottom surface of the
casing of the portable computer, the engaging pins
being fixedly projected above the bearing surface at

opposite cormers thereof and adjacent 1o the rear edge -

thereof in positions for heing matingly received into the
pair of locating holes;

an expansion connector drive mechanism being movably
coupled to the guide mechanism for moving relative to
the inner face of the bearing plate, the expansion
connector drive mechanism comprising:

a substantally rigid frame having a handle and a
follower mechanism structured to cooperate with the
guide mechanism on the inner face of the bearing
plate for moving the frame relative thereto,

an integral connector seal positioned adjacent to & first
end of the frame,

an integral security plate positioned opposite the pas-
sage through the bearing plate and having a kevhole
aperture therethrough, the keyhole aperture having a
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relatively narrow elongated slot portion and a rela-
tively enlarged passage communicating therewith,

an integral catch mechanism positioned adjacent to a
second end of the frame oppasite from the connector
seaf,

a keeper coupled to the bearing plate and being struc-
tured for retaining the frame relative to the guide
mechanism, and

the frame being operable between = first disengaged
position having the connector seat spaced away from
the bearing plate and the rear edge of the bearing
surface, and a second engaged position having the
connector seat positioned adjacent to the bearing
plate and the rear edge of the bearing surface, with
the elongated slot portion and enlarped passage of
the keyhole being continuously substantially aligned
with the passage through the bearing plate between
the first disengaged position and the second engaped
position;

a connector bracket coupled to the connector seat of the
frame and projected above the bearing surface of the
bearing plate, the connector bracket having a pair of
substantially rigid guides in spaced-apart positions for
engaging the pair of positioning apertures provided on
the computer back plane on opposite sides of the
peripheral component conpector,

& computer expansion connector mounted on the connec-
tor bracket between the gnides thereof, the computer
expansion connector being structured to mate with the
I/O connector of the computer;

a safety catch operable between the keyhole aperture in
the integral security plate of the frame and an aperture
through the bearing plate and biased toward the bearing
plate, the safety catch having a first portion sized to
pass through hoth the relatively narrow slot portion of
the keyhole aperture in the security plate and the
passage through the bearing plate, and a second portion
sized to pass through the relatively enlarged passage of
the keyhole aperture and being oversized relative to the
relatively narrow slot portion; and

a latch mechanism operable between the catch mechanism
of the frame and the body portion,

2. The apparatus of claim 1, wherein the frame further
colmprises a substantially planar interface surface having the
follower mechanism formed therein.

3. The apparatus of claim 1, further comprising a resilient
retraction mechanism coupled between the frame of the
expansion connector drive mechanism and the body portion.

4. The apparatus of claim 3 wherein the resilient retraction
mechanism is further coupled between the second end of the
frame and a rear portion of the body portion adjacent to the
rear edge of the bearing surface.

S. The apparatus of claim 1 wherein the bedy portion
further comprises:

a peripheral device connector presentation surface having
one or more interface connectors adapted to connect to
one or more different peripheral devices; and

an extemal wire harness support positioned adjacent to
the peripheral device connector presentation surface,

6. The apparatus of claim 3 wherein the external wire
harness support further comprises a slrain reliel positioned
on a diflerent surface of the body portion and adjacent to the
peripheral device connectar presentation surface.

7. The apparatus of claim § wherein the external wire
harness support further comprises a gang support spaced
away from the strain relief and from the peripheral device
connector presentation surface.
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8. The apparatus of claim 1, further comprising a rotatable
display unit support having a substantially rigid support arm
structured with a first end portion that is pivotally coupled to
a rear portion of the body portlon ad_]acent to the rear edge
of the bearing surface and is pivotable in a plane that is
substantially perpendicular to the beanng surface of the
bearing plate, and

a display unit clamping mechanism adapted to ¢lamp the
display unit, the clamping mechanism positioned adja-
cent to a second end portion of the rigid support arm
opposite from the first end portion, the clamping
mechanism comprising:

a substantially rigid anvil having a convexly arcuate
support sirface extended substantially perpendicu-
larly to the pivot plane of the support arm, and

a substantially rigid jaw that is rotatably coupled to the
anvil, the jaw having a substantially rigid finger that
is spaced away from the arcuate support surface of
the anvil and is rotatable about an axis in the pivot
plane of the support arm and crosswise to the arcuate
support surface of the anvil, the finger being rotat-
able between a first position opposed to the arcuate
support surface of the anvil, and a second position
unopposed to the arcuate support surface of the
anvil,

9. The apparatus of ¢laim 1 wherein the body portion
further comprises:

a first and a second body portion connected along a line

of mutval contact;

a pair of mating shapes formed between the first and
second body portions along the line of mutual contact,
the pair of mating shapes forming a hole communicat-
ing between interior and exterior surfaces of the first
and second body portloﬂs,

a nut pocket formed on the interior surface of one e of the
first and second body portions and being substantially
aligned with the hole between interior and exterior
surfaces of the first and second body portions, the nut
pocket having a plurality of spaced apart walls being
fixed substantially perpendicularly to one or both of the
interior and exterior swfaces of the first and second
body portions and forming therebetween a cavity hav-
ing an opening to the exterior surface of one of the first
and second body portions, the opening being sized to
admit a mechanical nut thereinto with its threaded bore
substantially perpendicular to one or bath of the interior
and exterior surfaces of the first and second body
portions, and the cavity being structured to accept the
mechanical nut thereinto with its threaded bore aligned
with the hole and being further structured to constrain
the nut from tuming.

10. An external expanding apparatus for expanding the
function of a portable electronic device having a device
body provided with an input/output (/O) connector, the
external expanding apparatus comprising:

an apparatus bndy having a bearing surface on which the
device body is to be placed, a connector presentation
surface for opposing the device 1O connector of the
device body placed on the bearing surface, and a
receiver strocture positioned adjacent to a front portion
of the bearing surface opposite from the connector
presentation surface;

a pair of engaging pins positioned on a rear portion of the
bearing surface adjacent to the connector presentation
surface, the engaging pins being structured for being
slidingly received into mating locating holes in the
device body;
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an expansion connector connectable with the device I/O
conrector;

an expansion connectot drive mechanism structured for
moving the expansion connector relative to the con-
nector presentation surface between a disengaged posi-
tion spaced away from the bearing surface and an
engaged position extended over the bearing surface, the
expansion connector drive mechanism comprising:

a movable frame movably coupled 1o the apparatus
body for motion relative to the bearing surface
linearly between the connector presentation surface
and the opposing front portion of the bearing surface,
the frame including an integral connector seat having
the expansion connector mounted thereon, an inte-
gral security plate, an integral catch mechanism, and
a handle,

a releasable safety catch operable between the integral
security plate of the frame and an aperture commu-
nicating with the bearing surface, the safety catch
being movable between a locked position having a
sensing portion thereof extended above the bearing
surface and having a locking portion thereof inter-
locked with the security plate, and an unlocked
position having the sensing portion thereof retracted
relative to the bearing surface and having the locking,

portion thereof disengaged from the security plate,
and :

a releasable latch mechanism operable between the
integral caich mechanism of the frame and a portion
of the apparatus body; and

a mounting structure that is structured to adapt the body
portion for mounting fo an external support structure.

11. The apparatus of claim 10, further comprising a
substantially auiomatic retraction mechanism coupled
between the movable frame of the expansion connector
drive mechanism and a portion of the apparatus body portion
adjacent to the connector presentation surface.

12. The apparatus of claim 10 wherein the expansion
connector drive mechanism further comprises one or more
guides positioned on the body apparatus opposite from the
bearing surface thereol and aligned between the connector
presentation surface and the opposing front portion of the

‘bearing surface, and a cooperating [ollower mechanism

formed in an integral interface surface of the movable freme.

13. The apparatus of claim 10, further comprising an
integral wire harness strain relief structured on an external
surface of the apparatus body spaced away from a peripheral
device connector presentation surface of the apparatus body
having one or more interface connectors presented thereon
and adapted to connect to one or more different peripheral
devices.

14, The apparatus of claim 10, further comprising a
display unit support having a substantially rigid support arm
rotatable relative to a rear portion of the apparatus body
portion adjacent to the connector presentation surface and in
a plane thal is substantially perpendicular (o the bearing
surface thereof, and

a display unit clamping mechanism positioned on the

rigid suppart arm spaced away from the apparatus

body, the clamping mechanism comprising:

a substantially rigid anvil having a convexly arcuate
support surface extended substantially perpendicu-
larly to the rotation piane of the support anm,

a substantially rigid jaw that is rotatably coupled to the
anvil, the jaw having a substantially rigid finger that
is spaced away from the arcuate support surface of
the anvil and is rotatable between a first position
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opposed to the arcuate support sarface of the anvil,
~ and a second position unopposed to the arcuate
support surface of the anvil,

15. The apparatus of claim 10, further comprising: an
edge mounting hole formed between upper and lower por-
tions of the apparatus body; and

a nut pocket formed on an intedor surface of one of the
upper and lower apparatus body portions by a plurality
of walls extended inferior of one of the upper and lower
apparatus body portions, the plurality of walls forming
a shaped cavity substantially aligned with the edge
mounting hole and an opening thereinto from an exte-
rior swrface of one of the upper and lower apparatus
body poriions.

16. An extcrnal expanding apparatus operable with a
portable computer device of a type having a display unit
having a display screen on an inner surface thereof and a
hard shell backing surface opposite thereof and pivotally
mounted on a substantially rigid casing having a pair of
locating holes adjacent to opposite comets of a substantially
planar bottom surface thereof, and an input/outpur (1/0)
connector positioned on a back plane thereof with a pair of
positioning apertures provided on opposite sides thereof, the
external expanding apparatus comprising:

a substantially rigid body portion having a substantially
tigid bearing plate formed with a substantially rectan-
gular computer bearing surface on an outer face thereof
on which the computer device body is to be placed and
one or more guides on an inner face thereof opposite
from the bearing surface, a connector presentation
surface adjacent to the bearing surface along a rear
edge thereof and having an opening formed therein
projected above the bearing surface for opposing the
device 1/0 connector of the computer device body
ptaced on the bearing surface, a computer device
receiver structure fixedly positioned adjacent & a front
edge of the bearing surface and projected there above
opposite from the connector presentation surface and
having a jaw structure with an opening facing toward
the connector presentation surface and siructured to
receive and mate with a front face of the computer
device casing, a clearance hole through the bearing
plate communicating between the inner and outer faces
thereof and positioned between the front edge of the
bearing surface and a rear edge thereof, and a periph-
eral device comnector presentation surface having one
or more peripheral device connectors;

a pair of engaging pins sized to be matingly received into
the pair of locating holes in the bottom surface of the
casing of the portable computer device, the engaging
pins being fixedly projected above the bearing surface
at apposite comers thereof and adjacent to the rear edge
thereof in positions for being matingly received into the
pair of device locating holes;

an expansion connector drive mechanism movable rela-
tive to the connector presentation surface, the expan-
sion connector drive mechanism comprising:

a substantially rigid movable frame having an intcgral
retention plate formed with a lengthwise slot that is
movably coupled to the one or more puides on the
inner face of the bearing plate for moving the frame
relative thereto between the front and rear edges of
the bearing surface along a drive axis aligned with
the opening in the connector presentation surface,

an integral connector seat adjacent to a first end of the
frame,
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an integral security plate positioned opposite the clear-
ance hole through the bearing plate and having a
keyhole aperture therethrough, the keyhole aperture
having a relatively namow elongated slot portion
oriented substantially parallel with the frame drive
axis and a relatively larger aperture communicating
with one end of the slot portion opposite from the
integral connector seat,

an integral catch mechanism positioned adjacent to a
second end of the frame opposite from the integral
connector seat, ’

one or more keepers coupled to the bearing plate with
the integral retention plate of the frame being mov-
ably secured therebetween, and

a handle extended from the frame;

a connector bracket connectable with the pair of position-
ing apertures provided on opposite sides of the device
1/0 connector and being coupled to the connector seat
of the frame and projected above the bearing surface of
the bearing plate and substantially aligned with the
opening in the connector presentation surface, the con-
nector bracket having a pair of substantially rigid
guides in spaced-apart positions for engaging the pair
of positioning apertures provided on the computer
device back plane on opposite sides of the 'O connec-
tor;

a computer expansion connector connectable with the /O
connector of the computer, the computer expansion
connector being mounted on the connector bracket
between the giides thereof;

a releasable safety catch operable between the keyhole
aperture in the integral security plate of the frame and
the clearance hole through the bearing plate, the safety
catch having a first relatively narrow stem portion sized
to pass through both the relatively narrow skot portion
of the keyhole aperture in the security plate and the
clearance hale through the bearing plate, and a second
base portion having a relatively wider shoulder portion
sized 1o pass through the relatively larger keyhole
aperture and being oversized relative to the relatively
narrow slot portion;

a biasing mechanism coupled to the safety catch and
simctured for urging the safety catch toward the bear-
ing plate, the biasing mechanism structured for urging
the relatively namow stem portion to pass through both
the relatively narrow slot portion of the keyhole aper-

. ture in the security plate and the passage through the
bearing plate, and for urging the relatively wider shoul-
der portion of the base portion to pass through the
relatively enlarged passage of the keyhole aperture;

a laich mechanism positioned on the body porlion adja-
cent to a fromt surface of the bearing plate and projected
below the inner face thereof adjacent to u near end of
the guide mechanism, the laich mechanism being struc-
tured to altemately engage and disengage the caich
mechanism;

8 mounting structure that is structured to adapt the body
portion for mounting to an external support structure;
amd

the connector bracket being linearly movable substan-
tially parallel with the frame drive axis between a first
disengaged position having the connector bracket
guides and expansion connector retracted within the
opening in the connector presentation surface adjacent
to the rear-edge of the bearing surface, and a second
engaged position having the connector bracket guides
and expansion connector extended from the opening in
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the connector presentation surface over the rear edge of
the bearing surface, wherein the connector bracket of
the frame is linearly movable between the first disen-
gaged position and the second engaged position by
release of the releasable safety catch including retrac-
tion of the first relatively narrower portion thereof
telative 1o the clearance hole through the bearing plate
and disengagement of the second relatively wider por-
tion thereof from the relatively larger keyhole aperture
in the security plate, and the elongated slot portion of
the keyhole being continuously substantially aligned
with the passage through the bearing plate between the
first disengaged position and the second engaged posi-
tion.

17. The apparatus of claim 16, further comprising 2
resilient biasing mechanism coupled between the frame of
the expansion connector drive mechantsm and a rear portion
of the inner face of the bearing plate of the body portion
adjacent to the rear edge of the bearing surface for urging the
frame away from the second engaged position toward the
first disengaged position.

18, The apparatus of claim 16 wherein the body portion
further comprises:

a body surface adjacent to the peripheral device connector
presentation surface; and

an external wire harness support positioned on the body
surface adjacent to the peripheral device connector
presentation surface, the external wire harness support
comprising; .
one or more strain refief structures each being formed
with a valley portion that is structured to securely
receive a substantially cylindrical cable thereinto, the
valley portion of each of the one or more strain relief
structures beinp projecied above the body surface
and being substantially aligned with a corresponding
one of the one or more peripheral device connectors
and spaced away therefrom, and

one or more gang supports projected above the body
surface and being spaced away from both the one or
more strain relief structures and from the peripheral
device conneclor presentation surface.

19. The apparatus of claim 16, further comprising a
rotatable display unit support having a substantially rigid
support arm structured with a first pivot end portion that is
rotatably coupled in a releasably lockable manner to the
body portion adjacent to the connector presentation surface
and is rotatable in a plane that is substantially perpendicular
te the bearing surface of the bearing plate, and

a display unit clamping mechanism adapted to clamp the

inner surface and hard shell backing of the display unit,
the clamping mechanism positioned adjacent to a sec-
ond clamping end portion of the rigid supporl arm
opposite from the first pivot end portion, the clamping
mechanism comprising:

a substantially rigid anvil having a substantially smooth
convexly arcuate support surface extended substan-
tially perpendicularly to the pivot plane of the sup-
part arm;

a substantially rigid jaw that is rolatably coupled fo the
anvil, the jaw having a substantially rigid finger that
is spaced away from the arcuate support surface of
the anvil and is rotatable aboul an axis in the pivot
plane of the support amm and crosswise to the arcuate
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suppaort surface of the anvil, the finger being rotat-
able between a first position opposed to the arcuate
suppart surface of the anvil, and a second position
unopposed to the arcuate support surface of the
anvil;

a resilient biasing mechanism for urging the substan-
tially rigid finger toward the arcuate support surface
of the anvil; and

a detent mechanism between the jaw and the anvil.

20. The apparatus of ¢laim 16 wherein the body portion
further comprises: ‘

a first body portion and a second body portion intercon-

nected along a line of mutual contact;

a pair of mating shapes formed between the first and
second body portions along the line of mutual contact,
the pair of mating shapes forming a hole communicat-
ing between interior and exterior surfaces of the first
and second body portions;

a nut pocket formed on the interior surface of one of the
first and second body portions and being substantially
aligned with the hole between interior and exterior
surfaces of the first and second body portions, the nu¢
pocket having a plurality of spaced apart walls being
fixed substantially perpendicularly to one or both of the
interior and exterior surfaces of the first and second
body portions and forming therebetween a cavity hav-
ing an opening at a first end thereof to the exterior
surface of one of the first and second body portions, the
opening being sized to admit a mechanical aut thereinto
with a threaded bore thereof oriented substantially
perpendicular to one or both of the interior and exterior
surfaces of the first and second body portions and
substantially parallel to the walls of the cavity, and the
cavity being structured to accept the mechanical nut
thereinto through the opening with its threaded bore
substantially aligned with the hole and being further
being closed at a second with a one or more walls
mutually arranged in a manner to constrain the nut from
turning.

21. An external expanding apparatus for expanding the
function of a portable electronic device having a device
body provided with an input/output (I/0) congector, the
external expancling apparatus comprising:

an apparatus body having a bearing surface structured for
receiving the device hody;

a pair of engaging pins positioned on a portion of the
bearing surface, the engaging pins being structured for
being received inlo mating locating holes in the device
body;

an expyansiou connector drive mechanism structured for
moving an expansion comnector of a type that is con-
nectable with the device /O conneclor relative to the
bearing surface between a disengaged position spaced
away from the bearing surface and an engaged position
extended over the hearing surface, the expansion con-
nector drive mechanism comprising a movable frame
having an opening therein and a partion thereof that is
stmctured for having the expansion connector mounied
thereon, the movable frame being movably coupled to
the apparatus body for moving relative to the bearing
surface thereof; and

a safety catch operable between the opening in the frame
and an aperture conununicating with the bearing sur-
face, the safety catch being movable belween a safely
position having a first portion thereof extended from
the bearing surface and having a second portion thereof
engaged with the opening in the frame, and an operat-
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ing position having the first portion thereof depressed
relative to the bearing surface and having the second
portion thereof disengaged from the opening in the
frame. '

22. The apparatus of ¢laim 21 wherein the first portion of
the safety catch is further sized to pass through the aperture
communicating with the bearing surface.

23. The apparatus of claim 22 wherein the safety catch
further comprises a stop portion that is oversized relative to
the aperture communicating with the bearing surface.

24. The apparatus of claim 21, further comprising a
biasing mechanism that is struciured to cooperate with the
safety catch for urging the second portion thereof toward
being engaged with the opening in the frame.

25. The apparatus of claim 24 wherein the biasing mecha-
nism that is further structured to cooperate with the safety
catch for urging the first portion thereof toward being
extended from the bearing surface.

26. The apparatus of claim 25 wherein the biasing mecha-
nism is further positioned to operate against the second
portion of the safety catch for urging the first and second
portions thereof.

27. The apparatus of claim 25 wherein the biasing mecha-
nisrn further comprises a compression spring.
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28. The apparatus of claim 24 wherein the second portion
of the safety catch and the opening in the frame are coop-
eratively structured to engage regardless of relative rota-
tional orientation.

29. The apparatus of claim 21 wherein the expansion
connector drive mechanism is further structured for moving
the frame portion thereof substantially linearly relative to the
bearing surface of the apparatus body.

30. The apparatus of claim 29 wherein the expansion
connector drive mechanism further comprises a biasing
mechanism coupled for urging the frame to move refative to
the bearing surface of the apparatus body for moving an
expansion connector coupled thereto toward the disengaged
position, : ’

31. The apparatus of claim 39, further comprising a catch
mechanism operable for retaining the frame in the engaged
position. 3

32. The apparatus of claim 31, further comprising an
expansion comnector of a type that is connectable with the
device 1/O comnector, the expansion connector being
coupled to the portion of the frame that is structured for
having the expansion connector mounted thereon.

* LI .



