Y0994- 005 KEYBOARD W TH TRANSLATI NG SECTI ONS BACKGROUND OF THE | NVENTI ON 5
1. Field of the Invention The present invention relatés to keyboards and,
nore particularly; to a keyboard with reconfigurabl e keyboard sections. 10
2. Prior At U S4 Patents 5,198,991; 5, 267,127; and Des. 339, 330 di sclose a
perso 9§¥U€H er wiwth a keyboard assenbly 15 havi ng two novabl e keyboard
"~ sections al “Tan. be noved between a fol ded non-use position and an
~unfolded use position. U S. Patents 5,044,798 and 5, 141, 343 di scl ose

conpr essi bl e/ expandabl g o &iﬁp ’{E%TP Rsdi scl oses a
| aterally outward splittable key o§$£%ﬂ§§§ ¢ a eﬁ? 55,187,644 and
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f ol di ng keyboards. JapanesgaprbROtmnDUBEFi @8k eRVERTEO/LS di scl oses a
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5 1. Field of the Invention

.The present invention relates to keyboards and, more
particularly, to a keyboard with reconfigurable keyboard
sections.

10
2. Prior Art

U.S. Patents 5,198,991; 5,267,127; and Des. 339,330
disclose a personal computer with a keyboard assembly

15 having two movable keyboard sections that can be moved
between a folded hon-use position and an unfolded use
position. U.S. Patents 5,044,798 and 5,141,343 disclose
Compressible/expandable keybdards. U.S. Patent 4,661,005
discloses a laterally outward splittable keyboard. U.S.

20 Patent 5,187,644 and 3,940,758, and Japanese Patent
publication 4-340122 disclose pivotingly folding keyboards.
Japanese patent publication 63-62015 discloses a keyboard
that can be taken to pieces into four parts. Other types
of keyboards can also be seen in U.S. Patents 5,163,765;

25 5,228,791; 5,122,786; 5,067,834 and Japanese patent
publication 61-241817.

A fundamental 1limitation of sub-notebook computers
(generally those less than 8.5" x 11" or 8.3 x 11.7" in

30 size) is the lack of a convenient way to incorporate a
full-size keyboard. Today, these sub-notebook computers
often utilize a keyboard wi;h a reduced number of keys
and/or a reduced spacing between the keys. However, such
non-standard keyboard spacing and key layouts make touch-

35 typing difficult and irritating for skilled |users.
| Keyboards in sub-notebook computers that use flip out
keyboard sections add significant thickness to the overall



that can be taken to pieces into four parts. O her types of keyboards can
al so be seen in U S. Patenfs 5,163, 765; 25 5,228,791, 5,122, 786;
5,067,834 and Japanese patent publication 61-241817. A fundanental
limtation of sub-notebook conputers (generally those |less than 8.5" x 11"

or 8.3" 1.7 in 30 size) is the lack of a convenient way to
i ncorﬁfﬂ%&%'%g?ul | - si ze keyboard.. Today,3 t hese sub- not ebook conputers often
utilize a keyboard with a reduced nunber of keys and/or a reduced spacing

bet ween t he V. uch jhop- r rd | d
| ayout s nak%&ﬁ%%%ﬁyog%&ﬁ%%l ng ﬂd?ﬁ?’lbg%@ E'%g%éﬁ??“ téagl anQPf %r% §E¥| | ed
users. Keybteyleard shownotldhdbiS cofptertsSoihad. 88d.f Dlpcarr W bbenad
sections adgige9fEf tRaNkeyBbEKACaIOhg LRR ¥R ledge ¥WO¥nO0Somputer
2 comput er package. , A,EI voted keyboard, simlar tqQ fhe
Sackage in its operational position, making the system
5 difficult to use in c:_onfined spaces such as airplanes.
Furthermore, both of these designs require the user to
perform a substantial amount of manual manipulation to
change the keyboard configuration from "operational" to
"gtowable” every time the system is opened for keyboard

10 operation or closed after keyboard operation.

SUMMARY OF THE INVENTION

In accordance with one embodiment of the present invention
15 a keyboard assembly is provided comprising at 1least two
keyboard sections, and means for moving the keyboard
sections relative to each .other. At least one of the
| keyboard sections moves. The means for moving the keyboard
sections can move the sections between a stowing position
20 and an operational position. The keyboard sections are
each movable from the stowing position in opposite lateral
directions relative to each other and, after a
predetermined amount of relative lateral movement, at least
one of the keyboard sections is then movable towards
25 another one of the keyboard sections in a direction
generally orthogonal to its previous lateral direction.

In accordance with another embodiment of the present
invention, in a computer having a housing, a display,
30 electronic circuitry, and a reconfigurable keyboard
assembly, the improvement comprises the keyboard assembly
having at least one keyboard pallet. The pallet is movably
mounted on the housing between a first relative position
relative 'to_' ér_iother keyboard pallet and a second relative
35 position. Each pallet'has ‘a shaped side that mate with
each other in both the first position and the second
position. In a stowed position mating may be approximate.



keyboard shown in U. S Pat ent 5,198,991, places the rear edge of the
keyboard al ong the front edge of the conputer package in its operational
position, maki ng the system5 difficult to use in confined spaces such as
ai rplanes. Furthernore, both of these designs require the user to performa
substanti al anount of manual mani pul ati gn to change the keyboard
conflégﬁgﬂuﬂ?ﬁron1"operatlonal" to "stowabl e" every tinme the systemis

. opened for keyboard 10 operation or closed after keyboard operation.
SUMVARY OF .THE | cord e n f th resent
“invention I8 a%FQE§F%%?dwé§ ﬁﬂﬁy ngﬁ}OV|de co%pgggﬂﬁgagg §é§¥Ptmo
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1rst one of the pallets 1s movably mounted to the housing
in a first lateral direction and a second forward
direction. The position of the first pallet can be changed
relative to a second one of the pallets between a first
10 stowing' position and a second operational position.
However, the general orientation of the first pallet on the
housing remains the same in both of the positions; that is,
in the preferred embodiment, while translation with respect
to the housing occurs, there 'is generally no rotation of

15 the pallets with respect to the housing.

In accordance with another embodiment of the present
invention, in an electronib device having electronic
circuitry, a housing with a base, a cover, the cover being

20 movably attached to the base between open and closed
positions, and a screen'display located in the cover, the
improvement comprises a keyboard assembly having at least
one movable keyboard pailet and, means. for automatically
moving the keyboard pallet on the housing when the cover 1is

25 moved, at least partially, between the open and closed
positions.

BRIEF _DESCRIPTION OF THE DRAWINGS

30 The foregoing aspects and other features of the invention
are explained in the following description, taken in
connection with the accompanying drawings, wherein:

Fig. 1A is. a perspective view of a personal computer
35 incorporating features of the present invention with its
cover in a closed position;



predet erm ned anmount of relative |ateral novenent, at |east one of the
keyboard sections is then novabl e towards 25 anot her one of the keyboard
sections in a direction generally orthogonal to its previous |ateral
dirtection. I.n accordance w th anot her enbodi nent of the present invention,
In a conputer having a housing, a display, 30 el ectronic circuitry, and
a recH1?4uP@bl e keyboard assenbly, tHe inprovenment conprises the

- keyboard assenbly having at |east: one keyboard pallet. The pallet is

. novably nmoupt ed I he housing hetween a first relatjve sition relative
{o anot her REJboll o A PEESHRE I VaLXaRY PEI BRPVESTBULEE SHeNEN T Eign

. pal | et has bAshaphdissdeotbat mowed wbt Anednheaivediatre ypdn tpesiticn;

‘ position and the second position. In a stowed position mating nay be

- appr oxi mat e. Y0994- 005 3 In accordance w th one
met hod of thitgprkSei a peFspestiye view of the computer shown in Fig.

) 1B with its cover moved to a more open intermediate open
position; '

Fig. 2A is a schematic top view of the base and keyboard
assembly of the computer as shown in Fig. 1A with the cover
10 in a closed position;

Fig. 2B is a schematic top view as in Fig. 2A showing the
base and keyboard assembly when the cover is in the
intermediate position shown in Fig. 1B; '

15
Fig. 2C 1is a schematic top view as in Figs. 2A and 2B
showing the base and keyboard assembly when the cover is in
the intermediate position shdwn in Fig. 1C;

20 Fig. 3A is a schematic top view of the movement mechanism
of the computer shown in Fig. 1A for moving the keyboard
pallets with the movement mechanism in a stowing position;

Fig. 3B is a schematic top view as in Fig. 3A of the
25 movement mechanism at a first intermediate position, such
as when the cover is opened about 10°;

Fig. 3C is a schematic top view of the movement mechanism
shown in Figs. 3A and 3B showing the movement mechanism in

30 a second intermediate position, such as when the cover is
opened to an angle of about 30°;

Fig. 3D is a schematic top view of the movement mechanism
as shown in Figs. 3A through 3C with the movement mechanism

35 at a third intermediate position such as when the cover is
opened to an angle of about 50°; '



met hod of manufacturing a conputer is provided conprising steps of

provi ding a housing having electronic circuitry; and connecting a keyboard
assenbly to the housing. The 5 keyboard assenbly has at |east two
keyboard pallets. A first one of the pallets is novably nmounted to the
hou5|9g ) irst lateral direction aqﬂ a second forward direction. The

. posi ti R of t e first pallet can be chahged relative to a second one of the
. pallets between a first 10 stowi'ng position and a second operational

posi tion. Iguevery fthe Wxﬁatﬁ'@ﬁ%&w ok the Rb(r%he!ﬂ@:' trfacr%l@?@

housi ng remai'ns the sanme 1 n both sitions;

" preferred SRKHE ABNF1igGhi 34 thw@ﬁ%&%wwq s FovERatie MesHRaMHF Becur s,
~there is @engrauhiynepeehationalobotdtion)e st elss whidr diRs kefter Ao he

an"el 6ot r oRFETEERL 20 APt r oBEr SREBTORFLEATS, 16 T8 67w th & base, &
cover, Sthe cover being 20 novabl y attached to the base between open and
closed posighionsye 400 A SGGRL U RGN 18FEIhE bRESOYRe KehBoara
assembly in a stowing position, and showing the position of
flexible electrical cables that connect the keyboard
pallets to electronic circuitry in the rest of the
10 computer; '

Fig. 3G is a schematic top view as in Fig. 3F with the
keyboard assembly in an extended operational position;

15 Fig. 4 is a schematic top view of a portion of the movement
mechanism shown in Figs. 3A through 3E for controlling
movement of the pallets based upon position of the cover
relative to the base; ' '

20 Fig. 5A is a schematic top view of two keyboard pallets and
a movement mechanism of an alternate embodiment of the
present invention shown at a stowing position;

Fig. 5B is a schematic top view of the keyboard pallets
25 and movement mechanism shown in Fig. 5A at a first
intermediate position;

Fig. 5C is a schematic top view of the keyboard pallets and
movement mechanism shown in Figs. SA and 5B at the second
30 intermediate position;

Fig. 5D is a schematic top view of the keyboard pallets and
movement mechanism shown in Figs. 5A through 5C at a third
intermediate position; :

35
Fig. 5E is a schematic top view of the keyboard pallets and
movement mechanism shown in Figs. S5A through 5D at an
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| nprovenent conprises a keyboard assenbly having at | east one novable
keyboard pall et and, neans for autonmatically noving the keyboard pallet on
t he housi ng when the cover is 25 moved, at |east partially, between the
open and cl osed positions. BRI EF DESCRI PTI ON OF THE DRAW NGS 30 The
foregokﬁ 9§§2§ﬁ%s and other features of fhe invention are explained in the
fol | ow g escription, taken in connecti®n with the acconpanyi ng dr aw ngs,
wherein: Fig. 1A is a perspective view of a personal conputer 35
i ncor por ati / he. present invention with its cover in a closed
posi tion; %ﬁﬁﬁﬁ;ﬁ%ﬁﬁ?‘goéfﬁiéﬁ, 4 Fig. 1B is a perspective
view of the conputer shown jn.Fig. 1A with its cover noved to an
' Et er nedi E? €iQPes RS bi 8Bhefih®icl perSprRAVTIGlW DY a8 Wt ildie JTomRUt er
shown in Fig.

%lternate embodiment of a movement mechanism incorporating

5 features of the present invention:;

Fig. 7A is a schematic top view of an alternate embodiment
of a keyboard assembly incorporating features of the
present invention shown at a stowing position;

10
Fig. 7B is a schematic top view of the keyboard assembly
shown in Fig. 7A shown at an operational position;

Fig. 8 1is a .schematic bottom view of an alternate
15 ° embodiment of a movement mechanism incorporating features
of the present invention; .

S

Fig. 9 is a schematic top view of an alternate embodiment
of a movement mechanism incorporating features of the
20 present invention;

Fig. 10 is a perspective view of an alternate embodiment of
the present invention;

25 Fig. 11A is a schematic top view of the movement mechanism
used in the computer shown in Fig. 10 at an extended
operational position; and

Fig. 11B is a schematic top view of the movement mechanism
30 as in Fig. 11A shown at a stowing position.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figs. 1A, “iB and 1C, there are shown
35 perspective views of a computer 10 incorporating features
of the present invention showing the cover 16 in several
positions. Although the present. invention will be



5 1IBwth its cover noved to a nore open internedi ate open position; Fig.

2A is a schematic top view of the base and keyboard assenbly of the

conputer as shown in Fig. 1A with the cover 10 in a closed position; Fig.

2B is a schematic top viewas in Fig. 2A showi ng the base and keyboard

- assenb%% when the cover is in the interpgediate position shown in Fig. 1B
15 F| 24 140% schematic top view as iﬂEFigs. 2A and 2B show ng t he base

and keyboard assenbly when the cover is in the intermediate position shown

of the comsinaT esturith g ErERRRRO fob 3 A Sl ke BAFRER SRR e
novement m;a’harhg rdlrawmg;s owingshosidi be; urdgrssgods thadc Haretiunes opf vi ew
as 10710 dife Yrddth @ nvd RSP a2 i¥q 4 fvj&tlddg Yiad A

posi tion, e cover 1s opened about [err (g IS a
schemati c tfeFms @Wdof-YPﬁ‘é ﬁﬁvé#ﬁﬁ%’nﬁ’ééh%mb% ments. In a dlth any

5 suitable size, shape and type of elements or nmterlals

could be used.

The computer 10 is a . portable personal computer also
generally known as a sub-notebook computer. Features of
10 the present invention can also be incorporated in other
types of computers, such as full-size notebook computers or
any other type of small personal computers. The computer
10 comprises a housing, generally shown as 12, that is
comprised of a base 14 and cover 16, electronic circuitry
15 18, a display 20, and a keyboard assembly 22. The keyboard
assembly 22 of the present invention could also be used in
the other types of electronic devices and, as a stand-alone
and/or removable keyboard assembly. The cover 16 is
pivotably mounted to the base 14 at pivots 24, 24A between
20 a closed position as shown in Fig. 1A and a fully open
position. Figs. 1B and 1C show intermediate positions of
the cover 16 between the closed position and fully open
position. There are many additional features known in the
computer industry that can be incorporated into the
25 computer 10. These additional features will not be
discussed herein for the sake of simplicity. The display
20 can include any suitable type of display, such as an LCD
screen. The display 20 is connected to the underside of
the cover 16 and electrically connected to the electronic
30 circuitry 18. The electronic circuitry 18 is housed by the
base 14 and/or the cover 16 and includes such features as
an electronic processor and an electronic memory.

Referring also to Figs. 2A-2C'Ehe keyboard assembly 22 will
35 be described. In the embodiment shown, the keyboard
assembly 22 generally comprises two movable keyboard
sections or pallets 26, 27. As used herein, the term
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shown in Figs. 3A and 3B show ng the novenent nechanismin 30 a second

i nternmedi ate position, such as when the cover is opened to an angle of
about [err] Fig. 3Dis a schematic top view of the novenment nechani sm as
shown in Figs. 3A through 3C with the novenent nmechanism35 at a third .
I nternmedi ate position such as when the cover is opened to an angle of about
[err] YOS%99045005 8 5 Fig. 3Eis a schematic top

vi ew of the novenent nechani sm shown in Figs. 3A through 3D show ng the
novenent nechani sm at a fuII¥ operational posjtion, such as when the cover

i s opened tOk@¥BARTfeFPFLASNINBHN"PALFRES. 19 RHENIEd BOHNGanag gEOUP
schematic top tweVopimbre hagse, tide daynantbwes efdyether arelaving to
posi tion, and show g, the, PORLEOD, S fLEX] P! Se £hgohEheaL8RPLRSA REY
stroke. The two pallets 26, 27 are movably mounted on the
5 base 14. The pallets 26, 27 can move relative to each
other between a compact stowing or non-use position, shown
in Fig. 2A, and an extended operational or use position,
shown in Fig. 2C. The stowing position has a general
_ rectangular or square shaped profile to fit within the
10 general square shaped profile of the housing 12 in the
cover closed position shown in Fig. 1A. The operational
position, on the other hand, has a more elongated
rectangular shaped profile similar to a desktop computer
keyboard. Fig. 2B shows an intermediate position of the
15 pallets 26, 27 relative to each other between the stowing
position and operational position. The left pallet 26
includes seven horizontal rows L,-L, of keys 28,, a pointing
device control 30, and pointing device select keys 31. The
right pallet 27 includes eight horizontal rows R;-Rg Of keys
20 28,. The keys 28 include the standard alphanumeric keys
and control and function keys used in standard computer
keyboards known in the art. The left pallet 26 has a left
plate 36 with the keys 28, operably mounted thereon. The
left plate 36 has a general triangular shape with a left
25 side 33, a front side 32, and an angled side 34. The
angled side 34 has a general step shape. The step shaped
side 34 is bordered by the "ESC" key, the "F4" key, the "4"
key, the "T" key, the "H" key, the "M" key and the "“ALT"
key. The keys left of these left pallet border keys are in
30 the same relative position as a full-sized notebook
keyboard. The left pallet 26 is movably mounted on the
base 14 to move from the stowing position to the
operatiohal position in a laterally outward direction as

indicated by arrow A in Fig. 2A.

35

The right pallet 27 is complementary to the left pallet 26.
The right pallet 27 has a right plate 37 with the keys 28;
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pallets to electronic circuitry in the rest of the 10 conputer; Fig. 3G
is a schematic top viewas in Fig. 3F with the keyboard assenbly in an

ext ended operational position; 15 Fig. 4 is a schematic top view of a
portion of the novement mechani sm shown in Figs. 3A through 3E for
controlling nmovenent of the pallets based upon position of the cover

rel at ¥P@9%% Q4% base; 20 Fig. BAis a@ schemati ¢ top view of two keyboard
pal | ets and a novenent nechani sm of an alternate enbodi nent of the present

i nvention shown a stow ng position; Fig. s a sche C. top vi ew of
t he keyboaﬂ?ﬁﬁﬂﬁkﬁ smognte § dBHHV§Hb ﬁgghaﬁﬂgh maj ak0 4t a

first inte@nnbnﬂkixxrﬁianuuléigshéﬁédswathchemmghtt@Ddelew(ﬂatﬂéar

keyboard p n h?ﬂi ho n

second 30 @ ?rffe%'{q)e p03| Jir%% én&% V\Phé aﬁhgéa 0%23:%6%0 t he
keyboard p@lelr@tmlarﬁci:emv@m hlechamSprgﬁ@md b¥i the 5m5f‘hﬂ<@ygh "He at a
third g “S" key, the "Y" key, the "J" key, the "“," key, the "CTRL"

key, and the "+<" key. The keys right of these right pallet
border keys are in the same relative position as a full-
sized notebook keyboard. The right pallet 27 is movably
mounted on the base 14 to move from the stowing position to

10 the operational position in a laterally outward direction,
as indicated by arrow B in Fig. 2A, and after a
predetermined amount of movement in the lateral direction
B, in a forward direction as indicated by arrow C in Figqg.
2B. The forward direction C is generally orthogonal to the

15 lateral direction B. When the two pallets 26, 27 are in
the operational position, the keyboard assembly 22 has
generally the same shape and configuration as a full-sized
notebook keyboard. Thus, a person familiar and accustomed
with the key layout of a full-sized notebook keyboard can

20 easily use the keyboard assembly 22 without confusing the
keys on the assembly 22 with other keys.

As seen in Fig. 2C, in the operational position the left
side 30 of the left pallet 26 is extended past the left

25 side of the base 14. The right side 38 is extended past
the right side of the base 14. The two step shaped sides
34, 42 mate with each other as shown by highlighted joint
line J. The rows L;-L;, on the left pallet 26 are properly
aligned with the complementary rows R,-R, on the right

30 pallet 27, respectively (see L, aligned with R;). The arrow
keys on the row Ry, are located slightly forward of the row
R,.

- The stowing position shown in Fig. 2A is provided such that
35 the cover 16 of the hohsinq can be closed to contain the
keyboard assembly entirely, or almost entirely, within the
housing 12, but entirely within the outline of the computer



I nternmedi ate position; 35 Fig. 5E is a schematic top view of the keyboard
pal l ets and novenent mechani sm shown in Figs. 5A through 5D at an

Y0994- 005 6 operational position; Fig. 6 is a
schemati c perspective view of a portion of an alternate enbodi ment of a
novenent mechani smincorporating 5 features of the present invention;

Fig. ¥R9P4 -808chemat i ¢ top view of an &Pt ernat e enbodi ment of a keyboard
assenbly incorporating features of the present invention shown at a stow ng

PE o7 At Bhowbast AR AT LSRR BOSPE GRE Mt PALEE StheRan Eottom
vi ew of anrdghér sitle 38 of the right pallet 27 are located retracted
from the left and right sides of the base 14. The right
pallet 27 is 1located slightly rearward and leftward
5 relative to the left pallet 26 from their relative
operational positions. The rows of keys on the pallets 26,

27 are intentionally misaligned as follows:

STOWING POSITION |
10 ROWS LEFT PALLET ROW RIGHT PALLET ROW
c, N/A R,
— ” "
| g L, R,
|| c, 1, R,
15 " | Cs | L, R,
Ce L, Rg
C, L¢ R, JI
- Ls —
" C, L, N/A ,J
20

Thus, the generally elongate shape of the operational
position is transformed into a more generally square-like
shape in the stowing position. This is done with the
25 pallets 26, 27 being kept'in the same plane. The pallets
26, 27 are also kept in generally constant orientation
relative to the housing 12 and each other in both the
stowing position and the extended.opérational position. 1In
other words, the left side 30 and front side 32 of the left
30 pallet 26 are always képt in the same orientation in the
left and front and, the right side 38 and rear side 40 of
the right pallet 27 are always kept'in_the same orientation



15 enbodi ment of a novenent nechani smincorporating features of the
present invention; Fig. 9 is a schematic top view of an alternate

enbodi nent of a novenent nechani smincorporating features of the 20
present invention; Fig. 10 is a perspectiVe view of an alternate enbodi nent

of the prese I nvention; 25 Fig. S a schematic top view of the
BRI tertLhown i n F

nove ismused in the conputer Shown in Fig. 10 at an extended
operational position; and Fig. 11B is a schematic top view of the novenent

mechani sm Cﬁ? ?ﬁk& %ﬁféggomn at a stow ng position. DETAILED
DESCRI PTI %ﬁ“%g? NIT erring to Figs. 1A, 1B and 1C
there are shown 35 perspective views of a conputer 10 incorporating
features ofRéf@rHﬁéeﬂisé NYSMELQN SROY §9héﬂﬂ§t9€V§fllﬁ§t'ﬁ&t§%‘ﬁeb¥ the
positions present invention wl|
mechanism for mov1ng the pallets 26, 27 1is shown In the
5 computer 10, movement of the pallets 26, 27 between the
stowing position and the operational position is
automatically controlled by the relative position of the
cover 16 on the base 14. When the cover 16 is closed, as
shown in Fig. 1A, the pallets are in the stowing position
10 shown in Fig. 2A. When the cover is opened a predetermined
amount relative to the base, the pallets are located in the

operational position shown in Fig. 2C.

The movement mechanism and movement of the pallets from the
15 stowing position to the operational position will now be
described. Fig. 3A shows part of the movement mechanism
with the pallets 26, 27 in the stowing position. The left
pallet 26, in the embodiment shown, has three gquide pins
44,, that stationarily project down from the bottom of the
20 left plate 36 and are slidingly positioned in guide slots
46, in the base 14 . The 1eft pallet 26 also has a drive
pin 44,, which extends through a clearance slot 46.. The
right pallet 27 has three guide pins 44, that stationarily
project down from the bottom of the right plate 37. The
25 guide pins 44, are slidingly positioned in guide slots 48,
in the base 14. The right pallet 27 also has a drive pin
44,, which extends through a clearance slot 48.. The guide
slots 46, have a straight longitudinal shape in the lateral
direction A. The guide slots 48; have a general inverted
30 *"L" shape with a first straight longitudinal section 50 and
a second straight longitudinal section 52. A curved
' section 54 makes the transition between the two sections
50, 52. The first sections 50 extend in the lateral
direction B. The second sections 52 extend in the forward
35 direction C orthogonal to the first sections 50. The base
14 include a pivot pin 56. Pivotably mounted on the pivot

pin 56 is a first drive arm 58.



Y0994- 005 7 described with reference to the

di fferent enbodi nents shown in the drawings, it should be understood that
features of the present invention can be enbodied in various different
fornms and types of alternate enbodinents. In addition, any 5 suitable

size,.g f'@@ type of elements or matgrials could be used. The conputer
10 is t e personal conputer alsdﬁéenerally known as a sub-not ebook

computer. Features of 10 the present invention can also be incorporated

|n other !ypEs @ Fg%maﬁ%s aﬁHCBaaiafsularhmstn% Pags &2 &‘:%ﬁut STEiPse ANy

ot her type ersonal uter rises
housi ng, ge%@#@?l®1%¢uﬁﬂw éBSEEOD@hQPdl§4cUhﬁh|%eﬁe©¢n@.Q%&@elﬂl@ﬁdﬁéover

16, electromg gi rcf‘ewtfe&y déhnedBiort gl 88 .20, TR@dcankeyYbsthasses®! v 22.
The keyboard assenbly 22 of the present .invention ¢ould aJsogge used in the

~ ot her type@’é?aeﬁgctlrsori?’c"‘?i@}i”c%smSHB eds on stRe PIVEke REY/ 8P - r eRBibI €
keyboarsl ass&fibéy.condbettonesrdd 68 includes a socket area 70. The

drive pin 44;, on the right pallet 27 is slidingly located
. in the first guide slot 62. The drive pin 44,, on the left
pallet 26 is slidingly located in the second guide slop 66.
The first and second guide slots 62, 66 are suitably shaped

10 to cooperate with the clearance slots 46., 48; and guide
slots 46,, 48, to produce desired motion of the pallets 26,
27 on the base 14.

The movement mechanism includes a second drive arm 72. The
15 second drive arm 72 is pivotably mounted to the base 14 at
pivot 74. The second drive arm 72 has a first end 76 and
a second end 78. The first end 76 has a ball section 80
that is operably located in the socket 70 of the first
drive arm 58. The second end 78 has a cam slot 82.
20 Located in the cam slot 82 is a cam pin 84. Cam pin 84 may
~be terminated with a roller (not shown) to reduce the
effects of friction and provide smoother operation in slot

82.

25 Referring also to Fig. 4, the cam pin 84 extends down from
a cam follower 86. The cam follower 86 is slidingly
mounted to the base 14 parallel to the axis of rotation of"
the cover 16 on the base 14. The cam foilower 86 is biased
in a left direction by a tension spring 88. The cam

30 follower 86 has a rider section 90 that rides on a cam
surface 92 of the left pivot 24A (see Fig. 1C) attaching
the cover 16 to the base 14. When the cover 16 is in an
open position and is rotated closed, the pivot 24A rotates
as indicated by arrow D. This causes the cam surface 92 to

35 push on the rider section 90 causing the cam follower to
move rightward as indicated by arrow B; the tension spring
88 being extended. When the cover 16 is in a closed



pi votably nmounted to the base 14 at pivots 24, 24A between 20 a cl osed
position as shown in Fig. 1A and a fully open position. Figs. 1B and 1C

. show i ntermedi ate positions of the cover 16 between the cl osed position and
fully open position. There are nmany additional features known in the
conputer industry that can be incorporated into the 25 conputer 10.
These XRRf41%%1 ~ features will not b discussed herein for the sake of
sinplicity. The display 20 can include any suitable type of display, such
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herein, tr“;£;¥£20n. The keyboard deployment force is limited to the
force generated by spring 88. This arrangement is
preferable to having the cover directly push the cam
follower 86 to the extended operational position because it

10 protects the internal mechanism against breakage if

extension of the pallets is obstructed.

As noted above, Fig. 3A shows the pallets 26, 27 in the
_ stowing position with the cover 16 closed. In this position
15 the cam follower 86 and cam pin 84 are located in their
fully rightward position by the cam sufface 92 of the pivot
24A acting on the rider section. Fig. 3B shows the same
schematic view as in Fig. 3A, but at a position when the
cover 16 is partially open, such as pivoted open to about
20 10" relative to the base 14. As seen in comparing Fig. 3B
to Fig. 3A, the only change that has occurred is that the
cam pin 84 has moved in a dwell section 94 in the cam slot
82 of the second drive arm 72. Thus, in this first 10° of
relative movement of the cover to the base, the pallets 26,
25 27 are not moved by the first and second arms 58, 72.

Referring also to Fig. 3C, the movement mechanism is shown
when the cover 16 is at a second intermediate position
relative to the base 14, such as when the cover 16 is at an .
30 angle of about 30° relative to the base 14. As seen in
comparing Fig. 3C to Fig. 3B) the cam pin 84 has been
further moved to the left. This causes the second drive
arm 72 to pivot as shown by arrow E because of the angled
shape of the middle section of the cam slot 82. Because
35 the pivot 74 is stationary on the base 14, the first end 76
of the second drive arm 72 rotates the first drive arm 58
in the direction F. Due to the interlocking nature of the



Y0994- 005 8 "keyboard section” or "pallet” is

i ntended to nean a group of two or nore keys that can-be noved toget her
relative to another pallet; other than nmerely being depressed in a key
stroke. The two pallets 26, 27 are novably nmounted on the 5 base 14.

The pallets 26, 27 can nove relative to_each other between a conpact
stomﬁn§08?4ﬁ895use position, shown in FF@; 2A, and an extended operati onal
or use position, shown in Fig. 2C The stow ng position_has a general
rectangul ar _or. .square shaped, profile to fit. wthin the_10 general_.square
shaped pr of FP&95; Rﬁﬁ§régérn3HmQ-Fh ?%ﬁ R&e E&%@ﬁﬁ §8§1t?8ﬁ gﬁgmﬁh%h Fig.
1A. The opedategiaeckpagi nadureowft lideotfliers thandiddaslat n62 eartiosgasad

rect angul ar e Of k| I41 | ar. . 0 e e dninkl g. 2B
shows an in?é?%&d%gg %gsﬁ I%Jb}%@ of?uﬁtg d%gwléﬁér’t%swgg&l %I#r é?g?{evgl{lg each
ot her bet weéAui BBGs#dwi AFOFoSRChoRadh8topthat Lefikl PRt 6. is PHEheSs ¢

pallet 86 py the first drive arm 58 in the lateral direction A and
the right pallet 27 is pushed by the first drive arm 58 in
the opposite lateral direction B. The first drive arm 58
pivots at pivot pin 56 and the ball section 80 of the
second drive arm 72 pivots in the socket area 70 of the

10 first drive arm 58. The movement of the pallets is
constrained in a predetermined path by the guide slots 46,
48,..

Referring also to Fig. 3D, the movement mechanism is shown
15 when the cover 16 has been opened to a third intermediate
position relative to the base 14, such as when the cover 16
is at an angle of about 507 relative to the base 14. As
seen in comparing Fig. 3D té Fig. 3C, the cam pin 84 has
been moved further to the left. This causes the second
20 pivot arm 72 to further rotate in direction E because of
the angled shape of the middle section of the cam slot 82.
The first drive arm 58 has been rotated further in‘the
direction F. The guide pins 44,; on the left pallet 26 have
reached the left end of the guide slots 46;. Thus, the
25 left pallet 26 has stopped at its final position for the
operational position of the keyboard assembly 22. The
second end 64 of the first drive arm 58 is suitably shaped
to keep the left pallet 26 at this position even upon
further rotational movement of the arm 58 in direction F.
30 The right pallet 27 has had its guide pins 44, pushed by
the arm 58 from the first sections 50 of the guide slots
48,, through the curved sections 54, and into the second
sections 52 of the guide slots 48;. Thus, the right pallet
27 has been moved to its furthest outward lateral position
35 and has now started to move forward in the direction C.
The two pallets 26, 27 have been sufficiently outwardly
moved in the opposite lateral directions A, B such that the
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Referring also to Fig. 3E, the movement mechanism is shown

when the cover 16 has been further opened to a fourth
intermediate position relative to the base 14, such as at
an angle of about 71° relative to the base 14. As seen in
comparing Fig. 3E to Fig. 3D, the cam pin 84 has been moved
further to the left. This has caused the cam pin 84 to
enter a section 98 of the cam slot 82 which may be of a
different angle and causes the first and second drive arms
58, 72 to be moved to their final operational position
locations. The right pallet 27 has been moved forward to
its final operational position with the stepped sides 34,
42 matingly engaged. The pallets 26, 27 are now in the
operational position shown in Figs. 1C and 2C. The cover
16 can be opened further, to a position about 180° from the
closed position, without further motion of the pallets 26,
27. The cam surface 92 (see Fig. 4) can also have a non-
sloped section which disengages from the rider section 90
upon such further motion. Alternatively, a stop against
further motion of the cam follower 86 can be provided. In
such an alternate embodiment, the cam surface 92 will
automatically disengage rider 90 upon further opening of
cover 16. Obviously, other types of mechanisms and pallet
movements could be provided by a'person skilled in the art.

- This could include using different shaped guide slots,

reversing some or all of the locations of the guide pins
and guide slots on the pallets and housing, using different
types of mechanical 1linkages between the cover and the
pallets, etc or even motors,

The above description has been of the movement of the
keyboard assembly 22 from a stowing position to an



The right pallet 27 is conplenentary to the left pallet 26. The right
pallet 27 has a right plate 37 with the keys 28R Y0994- 005

9 operably nounted thereon. The right plate 37 is also generally
triangul ar shaped with a right side 38, a rear side 40, and an angl ed side
42. Th§ gggl@ side 42 has a general s&gp shape that is bordered by the
"F5" Kk 3, {RQ>s5 "5" key, the "Y' key; the "J" key, the "[err]" key, the
"CTRL" key, and the "[err]" key. The keys right of these right pallet

bor der key Is e el ativ OSLK/LaN I ' k
keyboar d. %Rgngé Pgﬁa|§§€§§;8#§ nnégﬁlékﬁggntgg %%LF%e h%ééﬁ%iggg%ﬁgee
fromthe seés®emhlyoss2i dFomo an onayatoisdiak | PRSI EAEON t £On 3 nS&OWADSral | y

outward di pgetik9Bn a5 L8ELCHALIRY 1685 Bthe RidverA arkk ahbeemant
pr edet er mi ned. ampunt of novepent_in the | ateral dlrggél%% B,zbn:ﬂlfgrmard

directi on BEChARLER ALIRMAFICAL Y| QYes the pall

5 reverse fashion as that described above. The right pallet
27 is first moved rearward in a direction opposite
direction C, and then the two pallets are moved laterally
towards each other. As the pallets 26, 27 are moved
between their stowing and operational positions, the

10 pallets are retained in a generally constant orientation
relative to each other. In other words, their angular
orientation relative to the base 14 remains the same.
Therefore, although the pallets 26, 27 move relative to
each other, their angular orientation on the base 14

15 remains the same; only their .positions change. An
alternate embodiment could include a manual lock to lock
the pallets in position. and/or a manually operated
mechanism to additionally or alternatively allow the user
to move the pallets independent of the movement of the

20 cover 16. As used herein, the term “stowing'position" is
intended to mean a position of the pallets relative to each
other and the housing for enclosure of the keyboard
assembly within.the base and cover. The term “operational
position® is intended to mean a position of the pallets

25 relative to each other to provide alignment of rows of keys
similar to standard keyboards, such as for the desktop or
full-sized notebook personal computers. However, features
of the present invention could be uéed in types of
keyboards other than keyboards for computers. As seen in

30 comparing Figs. 2A and 2C, in both the stowing and
operational positions the pallets are able to mate with
each other. This mating need not be perfect in the stowing
position. It'only needs to be sufficient to provide a
compact stowing position. Another type of pointing device

35 could be provided, such as separate from the pallets or on
its own separate pallet. Such a pointing device could also
move out of the plane of the pallets 26, 27.
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2B. The forward direction Cis generally orthogonal to the 15 | at er al
direction B. Wen the two pallets 26, 27 are in the operational position,
t he keyboard assenbly 22 has generally the sane shape and configuration as
a full-sized notebook keyboard. Thus, a person famliar and accustoned

wWth t § ggyoggyout of a full-sized notipook keyboard can 20 easily use
t he ke % senbly 22 w thout confusing the keys on the assenbly 22 with
~other keys. As seen in Fig. 2C, in the operational position the Ieft si de

30 of the |eft p hgel ase
14. The rig thglgc#%é%ﬁs %ﬁ%%ﬁggstaéhﬁg Sf ﬁﬂ; s&gtéetc)) the&& fg The
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provi ded Sufh tpﬁt is shorter than the length of the full-size

keyboard. Folding of the keyboard is avoided, since that

produces an unacceptable thickness increase. The

- components of the linkage mechanism according to this

10 embodiment of the invention require a thickness of

approximately 2mm due to the fact that these components are

co-planar. This is an important consideration for portable

'computers. Furthermore, the preferred embodiment of the

concept includes a simple mechanism which automatically

15 moves the two or more kéyboard 'segments into their

‘voperating" position as the clam-shell computer package is

opened, and then automatically moves the segments to their

"stowing" position as the ciam-shell housing is closed.

Thus, the keyboard requires no user intervention or

20 manipulation to set up or stow, beyond the universal action

of opening and closing the system. In an alternative

embodiment, other means could be provided to deploy the

keyboard pallets to their operational position and/or

retract to their siowing position independent of the

25 relative position of the cover. For example, the pallets
could be spring biased in their operational position with

the user manually pushing the pallets to their stowing

position where latches hold the pallets in the stowing

position. To release the latches, a control button can be

30 provided that the user can push to thereby release the

' pallets. The pallets, in turn, are urged by the springs

to their operational positions. The control button could

be located under the covér to prevent accidental release

when the cover is closed. Alternatively, the control could

35 be a button connected t6 a motor that automatically moves

the pallets when the button is depressed. Any suitable

type of user actuated or non-user actuated control for



35 the cover 16 of the housing can be closed to contain the keyboard
assenbly entirely, or alnost entirely, within the housing 12, but entirely
within the outline of the conputer Y0994- 005 10
10. Both the left side 33 of the left pallet 26 and the right side 38 of
the right pallet 27 are |located retracted fromthe left and right sides of
t he bé§@9ﬂioq%e right pallet 27.isl(x%§ed slightly rearward and | eftward
5 relative to the left pallet 26 from their relative operational

Do 1 R e e BB h B 2Ronth B stlen™! Y,
PALLET ROW RI GHT PALLET ROW [ err] N A
%g;:% Z Keyboards thigyélaim to be “full-%@f@“[§¥é]generally at
least 11-11.25 inches long and around 4.25-6 inches deep.
5 However, the standard displays'(VGA, etc.) that customers
prefer in their notebook computers have an active aspect
ratio of 3 to 4 and a typical diagonal size of 9-10.4
inches. With aggressive packaging, even a 10.4 inch
display can be packaged in approximately 7.5 by 9.5 inches.
10 Thus, while the area of the display (9.5 x 7.5 = 71.25 sq.
inches) is larger than the area of the keyboard (6 x 11.25
= 67.5 sq. inches), the aspect ratio is different and the
long keyboard obviously cannot be packaged in the same
sized box as the display. The basic concept of the present
15 invention is to provide a keyboard which assumes an aspect
ratio similar to that of a display when stowed, but which
returns to normal proportions when deployed and
operational.

20 The basic design feature which allows this change in aspect
ratio is the division of any given keyboard layout into two
or more segments along one or more roughly diagonal stair-
stepped lines in such a manner that if the segments are
moved vertically relative to one another (as viewed from

25 above the keyboard), then they can be shifted closer
together in the horizontal direction to decrease the
overall length (measured left-to-right) of the keyboard.

In the embodiment described above, the keyboard has been
30 divided into two segments, neither one of which is fixed.
It 1is also possible, in accordance with the present
invention, to keep one element fixed and move the other,
although this would result in a relatively large overhang
of one keyboard element on one side of the computer rather
35 than having two smaller overhangs on both sides. It would
also réquire larger individual component motion and would
result in a keyboard which is not centered with the
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[err] C6 [err] ' [errT-[err]
[err] [err] [err] L6 _
[err] [err] [err] N A 20 Thus, the

general |y el ongate shape of the operatignal position is transforned into a
more J&¥H4%198P square-1i ke shape in thé st ow ng position. This is done
with the 25 pallets 26, 27 being kept in the sane plane. The pallets 26,

27 are al so ke enera constant . ori ntat| n relatlve t usi ng
12 and each]d"( e]r]n %‘F?g‘ P@\M&ﬁ ﬁ?ﬁ? 8n ﬂ”?%%réxjt%nd’%ﬁ %gle?lgtlonal
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and, the r|g rear of the r|g et 27 are al ways
kept in the sanme orientation

5 One way to implement such a design is to modify the

. embodiment shown in Fig. 3A to 3E so that the guide slots

for the right pallet are modified to provide greater

horizontal motion before vertical motion occurs. The left

pallet is fixed rigidly to the base and the lower portion

10 of the drive arm 58 extending to drive the left pallet is
omitted.

Obviously, there are many other possibilities for splitting
the keyboard according to the basic concept of this

15 invention, which is to split in such a way that the
components can be nested closer together horizontally once
the individual elements have been shifted relative to one
another in an approximately'ofthogonal direction. The goal
is to have the stowed keyboard more closely approximate the

20 3-to-4 aspect ratio of a typical LCD display in a notebook
computer, while still preserving the normal long-and-thin
aspect ratio of a full-size keyboard when in use.

As can be seen from the examples shown, only translational
25 motion (without any rigid-body rotation) of each keyboard
segment is required to switch between the operational and
stowable keyboard configurations. Furthermore, it can be
seen that since the multiple keyboard elements always
remain in the same plane, there is no difference in the
30 thickness of the stowed versus the operational keyboard.

Many methods exist for generating the motion required by
the keyboard elements. "Although there are other ways to
generate such motion, the simplest and most general
- 35 approach is to utilize a set of curved tracks, or slots,
built into the statlonary'plate below the keyboard segmemnts
to define the path of a set of pins which are rigidly



Y0994- 005 11 as the right and rear. Referring also
to Fig. 3A a schematic illustration of the mechanismfor noving the pallets
. 26, 27 is shown. In the 5- conputer 10, novenent of the pallets 26, 27
between the stowing position and the operational position is
autonatb%%bky controlled by the relati$§ position of the cover 16 on the

~ base 97 the cover 16 is closed s shown in Fig. 1A the pallets are
in the stowi ng position 10 shown i.n Fig. 2A. Wen the cover is opened a

pr edet er m ng . r I ti t b |l £t ocat iLh the
operat|onaﬁﬁgggggyoéosﬁba% %gté&n a%:é§§? Egsﬂﬁ%hffnggﬁggn§n1angﬁnnvenent
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will now bﬁxo@qw | Bedeabhg: ke%o%fi‘a""ssé?xﬁém@f tbh%ﬂa&i@moﬁ@phﬁatia}lw th
~the pallets 26, 27 in the stomnng posi The eftlpallet 26, P t he

~ enbodi nent OFFWA1GNE 3 RERSGRARRA PREh- In an alternate case o
5 two-element keyboard design, the path for the right-side

segment produces motion to the right, followed by motion
around .a curve, followed by additional straight motion
primarily in the vertical (back-to-front) direction. The
path for the left-side segment is similar, but has been

10 rotated 180 degrees to produce motion to the left and then
up (front-to-back).

Another alternative approach might be to allow the keyboard
elements to translate along circular arcs as they travel
15 between the operational and stowing positions. Such motion
coﬁld be generated by attaching each keyboard element at
several locations to a set of rotating arms, or links. By
choosing the center of rotation of the arcs and the radius
of the arms properly, two positions along the circular path
20 can be forced to be the desired operational and stowing
positions, while the path between these two positions is
such that no interference exists between the multiple
keyboard elements. However, this circular arc approach is
much less flexible (in terms of implementing arbitrary
25 motions) than the track-based method described previously.

The simplest implementation of this split keyboard concept
would utilize manual intervéntion by the hser to manipulate
the driving lever directly or push a slider attached to the
30 lever to move the keyboard. This sliding motion might also
act as the locking latch for the clamshell, so that a
single motion could unlatch and extend the keyboard,
following which the user would have to lift the display
lid. However, even this requires some additional
35 intervention by the user, which, as noted above, is not
desirable. A far better solution would be to have the
keyboard motion occur automatically whenever the clamshell



[err] that stationarily project down fromthe bottom of the 20 left plate
36 and are slidingly positioned in guide slots [err]-in the base 14 . The

|l eft pallet 26 also has a drive pin [err] which extends through a clearance
sl ot 46c. The right pallet 27 has three guide pins [err] that
statlonqﬁély $r01ect down fromthe botﬁgg1of the right plate 37. The 25
QUIde Q0?1 are slidingly positio in guide slots [err] in the base
14. The rlght paIIet 27 al so has a drive pin [err] which extends through a
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which define the relationship between rotational motion of
the clamshell 1id and linear motion of the track element,
the system can easily be engineered to provide "dwell" at

10 the ends of travel. This dwell means that the system can
be designed such that the keyboard is fully deployed in the
operational position by the time that the clamshell 1lid is
opened, say 75 degrees, and that any motion beyond that

_ point can be used to adjust the viewing angle of the

15 display without affecting the keyboard mechanism.
Similarly, the mechanism can ensure that the keyboard is
fully stowed when the 1id is within, say, 5-10 degrees of
the closed position.

20 By intentionally providing some flexibility in the driving
lever arm and designing the cam to provide a small amount
of overtravel before the dwell periods begin, the mechanism
can provide a spring preload which will firmly hold the
keyboard against the limit stops (the ends of the slots) in

25 both the operational and stowing position, thus avoiding
the possibility of rattles during transport or typing and
generally providing a locking function for the keyboard.
To avoid overstressing the flexing element if the keyboard
is blocked during deployment, the amount of flex can be

30 limited by the incorporation of rigid motion stops built
into the driving arms.

Obviously, it is necessary to get the electrical
information indicating keystrokes out of the translating
35 keyboard segments and into the computer system unit. There
are many possible solutions to this problem, and they each
tend to provide a different trade-off between mechanical



Y0994- 005 12 The first drive arm58 has a first end
60 with a first guide slot 62, a second end 64 with a second gui de sl ot 66,
and a center connection area 68. The center connection area 68 is

pi votably nmounted on the pivot pin 56. The 5 center connection area 68

I ncludes a s et area 70. The.drive pin [err] on the right pallet 27 is
slimlﬁﬂ%PQEéE§ed in the first guide sﬁ%? 62. The drive pin [err] on the
left pallet 26 is slidingly located in the second guide slot 66. The first

fhe o ar araefefley; Bleck el Bty cyieded) ankt SOORRB AN 1
nmoti on of tigsywes | effherelerrridgailheopasetignsThroRpvadteyYbezrdreewdd
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nounted to the base 14 at pivot 74. The second drive arm 72 has qlflrst end
76 and Figs. 3F and 3G, one system to connect the keyboard pallets
S 26, 27 to the electronic circuitry in the rest of computer
10 will be described. Fig. 3F shows the pallets 26, 27 in
their stowing position on the base 14. Two flexible
electrical cables 250, 252 are provided. The first cable
250 has a first end 254 fixedly connected to a first
10 electrical connection area 256 located in the base 14 and
a second end 258 fixedly connected to a second electrical
connection area 260 located on the left pallet 26. The
second cable 252 has a first end 262 fixedly connected to
a third electrical connection area 264 located in the base
15 14 and a second end 266 fixedly connected to a fourth
electrical connection area 268 located on the right pallet
27. The first electrical connection area 256 and the third
electrical connection area 264 are stationary relative to
the base 14. The second connection area 258 and fourth
20 connection area 268 move with their respective pallets.
The connection areas 256, 260, 264, 268 could include any
suitable type of electrical connector or other method to
electrically and mechanically attach the ends 254, 258,
262, 266 to their respective connection areas. Each of the
25 cables 250, 252 could also go to multiple connection areas
or more than one cable for each pallet could be provided.
Additional electrical connection means could also be
provided. As seen in Fig. 3F, the pallets 26, 27 are
suitably sized and shaped relative to each other and the
30 base 14 to provide areas 270, 272, that the cables 250, 252
can be located when the pallets are at their stowing

position. -

Fig. 3G shows the pallets at their extended operational
35 position. The cables 250, 252 can flex and change shape as

the pallets are moved. The cables 250, 252 do not .

interfere with the movement of the pallets 26, 27, but



a second end 78. The first end 76 has a ball section 80 that is operably

| ocated in the socket 70 of the first drive arm 58. The second end 78 has
a camslot 82. 20 Located in the camslot 82 is a campin 84. Campin 84
may be termnated with a roller (not shown) to reduce the effects of
frICtI88 a qﬁgMSVIde snoot her operation.in slot 82. 25 Referring also to
~Fig. P pin 84 extends down fr a cam fol | ower 86. The cam

- follomer 86 is slidingly nounted to the base 14 parallel to the axis of

rotation of th c er 16_on ba 44 fall ower 8 ed in a

left directiON rPsrovnli ‘raclhr? E&?Jt led%%g%%lonq‘ &f| ecstgg :;ls a

rider sectC@mﬂmﬁnﬂun bec&semnthecaﬂiéatSa@é,921ﬁam@ethefEh@QHHMQWA (see

Fig. 10 atdigehis h&, GQye t@@ Wen the cover 16 is in an
. s dréffﬁ%sed %e pI vot 2 i ndi

open position and i's rotate 4A rotates as indicated by
arrow D. This causes the can1surface 92 to 35 push on the rider section

90 causi ngTbheniGaithiHé | enBr nuabEV & f | D84A88" dnatHadbsB1 88, bnowevad ,B; the
tension sprln% keyboard element or section may include a scan-code
conversion chip with a serial interface. Although this
increases the complexity of the keyboard elements, it
reduces the number of cable traces for the key-stroke data
10 to as little as three; one for each power, ground, and
serial data, or two if data is transmitted with power. A
small number of additional leads would also be required if
the pointing device is present on any of the keyboard
segments.
15 ' _
Instead of using flexing cables to bring the signals from
the moving keyboard segments to the fixed computer "base",
the keyboard segments and the'base-plate could incorporate
a small connector or set of spring fingers and mating pads
20 which become aligned/mated only when the keyboard is in its
operational position. This option trades the cost and
reliability issues of a small set of contacts for the cost
and reliability of the flexing cables described above.

25 Another option would be to use an infra-red
transmitter/receiver pair to communicate between the moving
segments and the fixed portion of the keyboard assembly.
Power could be provided with a few small flexing wires or
fixed contact pads as described above. Or a completely

30 wireless connection could be implemented by incorporating
a small battery in the moving segments or by inductively
coupling power into the moving Segments to drive the scan-
converter chip and the infra-red communications elements.

35 Referring now to Fig. SA, an alternate embodiment of the
present invention will be described. The keyboard assembly
100 includes two keyboard pallets 102,.103, five gears 104-



88 bei ng ext ended. When the cover 16 is in a closed Y0994- 005

13 position and is rotated to an open position, the pivot 24A rotates in a
direction opposite direction D. The tension spring 88 pulls the cam
follower 86 to a |leftward direction opposite direction B, the rider section
90 ri fg%ﬁf! @g the 5 cam surface 92 o deploy the keyboard to its

oper at @ ition. The keyboard depl“oynent force is limted to the force
generated by spring 88. This arrangenent is preferable to having

t he cove | Fect e m f o] 6 ten | I
positignrbg%gfkeég?p%gpaé%r%ggétseﬁ%hgggfgt%pgéﬁagnéé'aﬁﬁgiéﬁgéf%égga
breakage imowxtedsioths howsimgl.| eThei twobzeavetldh awdnb edfwbeveonFi g.

3A shows t hes padl &t §;[e2a6ﬂs 27 7 EQ?t%GP’EF%Q&fi 162MAstE Hhg £OYeEndP
closed. In this position 15 the camtollower 86 and campin 84 are
| ocated i n ¥heptached to the left pallet 102. The right outer gear
5 108 has a pin 114 that is attached to the right pallet 103.

The center gear 106 has a first section 116 with teeth that

engage teeth on the rack 110, a second section 118 with

teeth that engage teeth on the two idler gears 105, 107,

and two pins 121, 122. The two keyboard pallets 102, 103

10 each have a section 123, 120 with the pins 121, 122
pivotably mounted therein, respectively. .The pins 112 and

114 are also pivotably mounted to the pallets.

Fig. 5A shows the keyboard assembly 100 in a stowing
15 position. In order to move the assembly into the
operational position shown in Fig. 5E, the rack 110 is
moved in the direction G. . Figs. 5B-5D show intermediate
positions without showing the rack 110 or section 116 for
the sake of clarity. As the rack 110 is moved in direction
20 G the center gear 106 is rotated in direction H due to
contact of the teeth of the rack with the teeth at section
116. The outer gears 104 and 108 are also rotated in
direction H by the idler gears 105, 107. The idler gears
105, 107 rotate in direction I. As the geérs are rotated,
25 the two pairs of pins 112, 121 and 114, 122 on €ach pallet
move together in unison. This keeps the orientation of the
pallets constant. Unlike the first embodiment described .
with reference to Figs. 3A-3E, in this émbodiment the left
pallet 102 moves not only laterally outward, but also
30 rearward on the housing. The motion of the two pallets
102, 103 from the position shown in Fig. SA to the position
shown in Fig. 5E is sequentially illustrated by Figs. 5B,
5C and 5D, respectively. In the final portion of the
movement from the position shown in Fig. 5D to the extended
35 operational position shown in Fig. S5E, the two pallets 102,
103 also move laterally towards each other. To return the
pallets 102, 103 back to their stowing position the rack



fully rightward position by the cam surface 92 of the pivot 24A acting on

t he

rider

section. Fig. 3B shows the sane schematic view as in Fig.

but at a position when the cover 16 is partially open, such as pivote
to about 20 10" relative to the base 14. As seen in conparing Fig.

Fig.
in

a mell

994N _nly change that has occug ed is that the cam pin 84 has
E of the second drive arm 72. Thus,

section 94 in the cam sl ot

~in this first 10" of relative nmovenent of the cover to the base, the
~pallets 261185is mérdi§ ﬂ\%eao\iadabmwet&bhs&eaaqls%e%nal%&&15)& Gl2.
Referring also to Fig. 3C novenent nechanismis shown when the c
16 is at a second |nterned|ate position relative to the base 14, such
when the cever. §6schembt2Badly sho@sea afacibenid ahikel syistent sitiaarase 14.

moved Lo (e PBR SV9hPE usRl AR i Sy VS Pufbsth B85 $0BTnedE,

arrow B bedadseiofottdtel samybenitefiape of hdusingldbe sesdrew of32 he Tam sl ot
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Bitlon 198 Rh¥Otwdaimis SR ! Y FudaAP8asl4 plileel pist
hole 136, 137 to receive a pin (not shown) from a keyboard
pallet (not shown). The rack 138 and pinion 130 have
interlocking teeth 140, 142. When the rack 138 is moved in
direction G, the pinion rotates in direction H. The rack
138 has a hole 144 to slidingly receive a guide pin (not
shown) to keep the rack 138 aligned on the housing. A
spring 146 is used to bias the rack 138 in the direction G.
An end 150 of the rack 138 is biased against a cam roller
148 that is connected to the pivotal mounting of the cover
to the base. When the cover is opened, the cam roller 148
rotates in direction D. .

Réferring now to Fig. 7A-7B, another alternate embodiment
will be described. The keyboard assembly 160 generally
comprises three keyboard pallets; a left pallet 162, a
center pallet 164, and a right pallet 166. Fig. 7A
schematically illustrates the pallets in a stowing
position. Fig. 7B schematically illustrates the pallets in
an extended operational position. In this embodiment, the
center pallet 164 is stationarily mounted to the computer
base. ' The left and right pallets 152, 166 are movably
mounted to the base in a general mirror-like fashion. To
move the left and right pallets 162, 166 into their
operational positions, the left pallet 162 is first moved
in the outward lateral direction A and the right pallet 166
is moved in the opposite outward lateral direction B.
After a predetermined mount of lateral movement, the left
and right pallets 162, 166 are then both moved forward in
the direction C. This moves the left and right pallets
162, 166 into their operational positions shown in Fig. 7B
with each of the proper rows of keys aligned with one

3A,

d open

3B to
noved

over
as

her
own by

end
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of the second drive arm 72 rotates the first drive arm58 in the direction
F. Due to the interlocking nature of the Y0994- 005 -

14 guide pins [err] in the guide slots [err] and the interl ocking nat
of the first guide slot 62 and second guide slot 66 of the first drive arm

58 wit

I s pushed

o§§§_gbgve pins [err] and [err] fgomeach pallet, the left pal

the first drive arm58 in the lateral direction A and

ure

et 26
t he

right pallet 27 is pushed by the first drive arm58 in the opposite |ateral
direction BandbReli bitallliMeres POy ale atieRi,vakeRi n'rﬁﬁsa@ﬂtéhﬁabal !
section 80 of tge second erve arm 72 plvots I n th %gg é area 70 f
10 first GPPO8iBeRtsg. ilIPFETateSenthAt ( né pal fRYRO2T coﬂ%f?’ﬁ? ¥d
pr edet er ni nedcpapbrhayinke tdie deresens [evehtddn d&Refebei npnpsisdd 6£9g. 3D,
the movement FECPARNLSWubS k&YBMAra pallets.
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Referring now to Fig. 8, a schematic bottom plan view of an
alternate embodiment of a movement mechanism is shown. The
movement mechanism includes a lever 170, an idler gear 172,
a rack gear 174, and a rotary cam 176 on the cover 178 of
the computer. The cam 176 includes three raised cam
portions 180 that extend into three cam slots 184 of the
rack gear 174. The cam portions 180 each include a cam
dwell section 188 and a cam stroke section 190. The rack
gear 174 has teeth in area 192 and a torque arm 194. The
torque arm 194 is used to bias the rack gear 174 at a
predetermined position. The rack gear 174 is slidingly
mounted in linear guides 196 of the frame 198 (only a
portion of which is shown). The cover 178 is pivotably
mounted on the frame 198. The idler gear 172 is pivotably
mounted to the frame 198. The idler gear 172 has a first
set of teeth at area 200 that operably engaged the teeth in
area 192 of the rack gear 174. The idler gear 172 also has
a second set of teeth in area 202 that operably engage
teeth 204 at a center 206 of the lever 170. The lever 170
is pivotably mounted to the frame 198 at its center 206.
The lever 170 has opposite ends 208, 210 that are
substantially similar to each other. The ends 208, 210 are
general inverted mirror images of each other. Each end has
a center guide arm 212 and two limit stop arms 214, 215 on
opposite sides of the center arm 212. Each center arm 212
is comprised of an outer guide portion 216 with a guide
slot 218, and an inner flexure arm 220. The movement
mechanism of this embodiment is used in a two pallet
keyboard assembly. Pins 222 from the pallets (not shown)
are located in guide slots 218.

When the cover 178 is rotated in direction D to open the

t he
in a



15 when the cover 16 has been opened to a third internedi ate position
relative to the base 14, such as when the cover 16 is at an angle of about
[err] relative to the base 14. As seen in conparing Fig. 3Dto Fig. 3C
the cam pin 84 has been noved further to the left. This causes the second
20  pyy9b4appy72 to further rotate in gyrection E because of the angl ed
shape of the mddle section of the camslot 82. The first drive arm 58 has
been rotated further in the direction F. The guide pins [err] on the |eft
Ioa:c | et |2|6 hegeereacted tme | ebtaend edmt geguige $196 S dotaded ThusThehe 25
eft pallet,

26 has_stopped at its,final. ition for .the ratipnal

bosi t1on of LERETREyR0nT Betelisth hsy TR1iR0' aRometinite 280" B ru,
drive arm 58lossslig4 abaysehthedrack kgepr t 124 | B tbeandeed 2bn adixecsiposi ti on
even upon ‘fart . | | krgection E 30
The ri ght .p%I I gjtq{ ]2g7%ﬁéﬁﬁ?qﬂmﬁgegﬁng?e?ﬁﬁgﬁghg‘éﬂgéﬁf h'}éﬂatﬁtrlﬁ%B from
~the first seausess Bwe oflevex glvle W orotage inhr cligFrehtoRuBed sBREi ons
- 54, h?nd :Ptfnééﬁaé@wﬂdo%ef&ﬂeorﬁn? 22 tie guide shets DAy Imddus, chbe
e pa Eapallets from a compact position to an expanded position.

The center arms 212 are able to flex at the inner flexure

arms 220. The outer stop arms 214, 215 prevent over
10 flexure. Flexure of the center arms 212 allows for

biasingly loading the keyboard pallets against each other.

Referring now to Fig. 9, a schematic top view of an
alternate embodiment of a movement mechanism is shown. In

15 this embodiment, the mechanism has a stationary base plate
224, a manual slider 226, and drive pins 228,, 228,. The
base plate 224 has three "L" shaped cam slots 230,, 230, for
each keyboard pallet (not ;hown). Guide pins 231,, 231;
from the bottom of the keyboard pallets extend into the

20 slots 230,, 203;. The base plate 224 also has two clearance
slots 232,, 232;; one for each drive pin. The manual slider
226 is pivotably mounted to the base plate 224 at pivot
234. Two ends of the slider 226 have drive pin slots 236
for the two drive pins 228,, 228;. The slider 226 also has

25 a control lever section 238 adapted to be manually actuated
by a user to move the slider 222 and, thus, move the
pallets.

Referring now to Fig. 10, there is shown a perspective view
30 of another embodiment of the present invention. The sub-
notebook computer 300 is shown with its cover 302 partially
opeh énd its two keyboard pallets 304, 306 in their
extended operational'position on the base 308. The cover
302 is pivotably connected:to the base 308 and includes a
35 radial cam arm 310 on its left side. The front 312 of the
cam arm 310 forms a cam surface. The movement mechanism of
this embodiment includes a cam surface follower 314
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27 has been noved to its furthest outward | ateral position 35

and has now

started to nove forward in the direction C. The two pallets 26, 27 have

been sufficiently outwardly noved in the opposite lateral directions A B

such that the Y0994- 005 _ 15 forward edges 97 at

t he rigggggabhgt's step shaped side 42 gge | ocat ed past fornerly adjacent
at

edges € left pallet's step shape
pallet 27 to be noved forward in the direction C without 5
fromthe le

I s showmn when the cover

side 34. This allows the right

i nterference

51183hbgY %@uilg%fdew 'ngea:cb%%é 3 dd %in Horddea p@ﬁe@agrwscfaani sm

has been_ further opened to a fourth

i nt er nedi at e

position refafPGEiIPBSthcTHAEAM FUfiade fOlhowey 314 hasyPeSUFLaGSus LPer 1]
rel ative tothhe kage cbhtadds €Al idg&DnPe) i 88dFbe. pisHed Fby. RO, chle cam
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pin 84 has bee? nnvgq further to the left. This has caused the campin 84
surface 2. _ _

Referring also to Fig. 11A, a schematic top view of a
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portion of the movement mechanism of the computer 300 is
shown with the’ pailets'-304, 306 at their extended
operational position. In addition to the cam arm 310 on
the cover 302 and the follower 314, the movement mechanism
includes a spring 318, a first drive arm 320, and a second
drive arm 322. The spring 318 has a first end 324
connected to the base 308 and an opposite second end 326
connected to the follower 314. The spring 318 is in
compression. The follower 314 has a socket 328. The
second drive arm 322 has a general "Y" shape. A first end
330 of the second arm 322_}s pivotably connected to the
base 308 at pivot 332. The second and third ends 334, 336
of the second arm 322 has ball sections 338, 340. The ball
section 338 is located in the socket 328 of the follower
314. The first drive arm 320 has a center section
pivotably connected to the base 308 at pivot 342. The
first drive arm 320 has opposite ends 344, 346 similar to
the opposite ends 208, 210 in the embodiment shown in Fig.
8. The center section also includes a socket 348 that the
ball section 340 of the second drive arm is located in.
The base 308 includes "L" shaped guide slots 350g. 350,
and clearance slots 352, 352,.. The left pallet 304 has
guide pins 354,. and a drive pin 354,,. The right pallet
306 also has guide pins 354,; and a drive pin 354,.

Referring also to Fig. 11B, the movement mechanism is shown
with the pallets 304, 306 in their stowing position. The
embodiment shown is an embodiment that automatically
positions the pallets based upon the relative position of
the cover 302 relative to the base 308. With the cover 302
open, the spring 318 biases the follower 314 in a rearward



enter a section 98 of the camslot 82 which may be of a different angle and

causes the first and second drive arns 15 58, 72 to be noved to their

- final operational position |ocations. The right pallet 27 has been noved

~forward to its final operational position with the stepped sides 34, 42
nating&ﬁgﬁqg%%%d The pallets 26, 27 apg now in the operational position

shown in“Fi'gs. "1C and 2C. The cover 20 16 can be opened further, to a

position about 180 fromthe closed position, wthout further moti on of the

pal lets 26, 43, ctfl%ncaggwﬁcﬁﬁ% 9% (6e§.Figasd) Cauea' 88 haye iRtais! oped

section which disengages fromthe ridef section_ 90 upon such further

motion. Al t@ﬂﬁxgﬁc\t@ws £isithe AFdvRsamts 34Qy ¢ 4 wb%hoﬁth bage S48
fol | oner 86 ceanele iRMOVEdeHe fd>m<sw|§h m ald eHwisecHP @B arhe 22am

f 92 | | t LIy di der 9 t
Cover 16, - CHOPBEEL SPopierhS SRS AHh Ok Sl Bl FBE. RaTEReRte Boul d
be provbdedalmn 82@er$mnnﬂcﬂﬂanjam the apposifie ehdss bl dldécbaidéhesi ng
different shaped guige SHA' S20"SYEASLAE &PV PiRk! 384, Biid 958]),08Lf the

gui de pins ) '
location of guide pins 354,; and 354, in the guide slots

350, and 350, the spring 318 biases the pallets 304, 306
in their extended operational position. When the cover 302
10 is moved to the closed position, the cam arm 310 contacts
and pushes on the follower 314. More specifically., the
front cam surface 312 of the cam arm 310 pushes on the
surface 316 of the follower 314. As seen in Fig. 10, the
shape of the cam arm 310 is such that the distance of the
15 surface 312 increases as the surface 312 approaches the top
section of the cover 302. Thus, when the cover is closed,
the cam arm 310 pushes the follower 314 in a forward
direction. This, as shown in Fig. 11B, causes the spring
318 to be further compressed. When the follower 314 is
20 moved forward, the second end 334 of the second drive arm
322 is moved forward. ' The second drive arm 322 pivots at
pivot 332. The third end 336 of the second drive arm moves
the first drive arm 320 to thereby move the pallets 304,
306. When the cover 302 is opened again, the spring 318
25 pushes the follower 314 in a rearward direction thereby
moving the first and second drive arms 320, 322 back to
their positions shown in Fig. 11A. The spring 318 is able
to push the follower 314 rearward because, as the cover 302
is'opened, the cam arm 310 is moved with the cover. The
30 point of contact of the cam surface 312 with the follower
surface 316 changes. More specifically, the distance of
the point of contact from the rear of the computer
decreases. The follower 314 merely rides againét the
surface 312; being pushed by the spring 318. Although the
35 . above described embodiment is good, one disadvantage is
that the radial cam arm 310 may need to penetrate the base
308 when the cover 302 is closed. |



and guide slots on the pallets and housing, using different types of
mechani cal |inkages between the cover and the pallets, etc or even notors.
35 The above description has been of the novenent of the keyboard assenbly
22 from a stowing position to an Y0994 -005

16 opega% b@NghgPosi tion. In order tojpove the keyboard assembly 22 from
an operational p05|t|on to a stow ng position a user nerely closes the
cover. The novenent nmechani sm automatically noves the pallets 26, 27 in a

5 reverserhas Ebﬁ@lg sirhitabndeseiinldat aeve.19 The éiwtdpﬁlké@én@?fkémf irst
noved rearward in a direction opposite_direction C and then the twy

pal lets aretﬁﬁvﬁﬂnﬁéﬂéFéFP9n16R8 Hslﬁaghgotﬁgrln a%@tPﬁE 58FP@F§ 2610 27
are noved beheeembbiddimentt @MW ant ©Rer alCpnehepoeifti &ide t3® of the

left pallet 26 and the right side 38 of the right pallet 27
5 are retained inside the cover 16 when the cover is closed.
Fig. 2A shows these sides 33, 38 located inwardly of the
sides of the base 14. However, in the embodiment shown in
Fig. 10, the left side 360 of the left pallet 304 and the
right side 362 of the right pallet 306 are not fully
10 enclosed by the cover and base. When the cover 302 is
closed, the pallets 304, 306 move to positions where their
sides 360, 362 are flush with the left side 364 and right
side 366 of the base 308 (see Fig. 11B). The cover 302 has
cut-out portions 368, 370 in its side wall 372, 374 to
15 accommodate the sides 360, 362 of the pallets 304, 306.
Thus, all the sides 360, 362, 364, 366, 372, 374 are flush,
or at least combine to form a single wall at each side
wall, when the cover 302 is closed. " This type of
embodiment allows the housing to be slightly smaller than
20 those of the embodiment shown in Fig. 1C. The embodiment
illustrated in Fig. 10 is also different than that
illustrated in Fig. 1A to Fig. 1C in that the front of the
keyboard is not as close to the front of the base 14 in the
operational position due to the need to accomodate the
25 back-to-front motion of the left pallet when the keyboard
is moved into the stowed configuration.

It should be understood that the foregoing description is
only illustrative of the invention. Various alternatives

30 and modifications can be devised by those skilled in the
art without departing from the spirit of the invention.
Accordingly, the present invention is intended to embrace
all such alternatives, modificatiohs and variances which
fall within the scope of the appended claims.

35



10 pallets are retained in a generally constant orientation relative to

each ot her. In other words, their angular orientation relati

base 14 remains the sane. Therefore, although the pallets 26, 7THﬁW%V»tlf#¢>BLP
relative to each other, their angular orientation on the base J|4 15 REPLACED
remai ns__the sane; onIy their positiopns change. An al ternaté
embodi Heht4cB8Pd i ncl ude a manual | ock ?% lock the pallets inposition —
and/or a manually operated mechanismto additionally or

all ow the user to nove the pallets independent of the rmvelrﬂm wj' Hﬁﬁjﬂl
cover 16. As used herein, the term"stow ng position" is

a position of the pallets relative t RIS ot her and the housing for

encl osure of the keyboard assenbly within the base and cever—The term——
"operational position" is intended to nean a position of eSth:Elh & eSn K jaced |
relative to each other to provide alignnment of rows of key “'Hﬁl qﬂ

standard keykg@ar s, csschea@sikor the desktop or full-sized

. conputers. However, features _of the Eresent i.nyention cou
1. A keyboard assembly comprising:

- types
2
3 at least a first keyboard section and a second
4 keyboard section;
5 _
6 at least one of said keyboard sections being movable
7 with réspect to another of said keyboard sections;
8
9 moving means for moving said at least one keyboard
10 . section with respect to said another keyboard section
11 solely by translation, in a plane containing said
12 keyboard sections, from a stowing position to an
13 operational position. |
1 2. The keyboard assembly of claim 1 wherein said
2 keyboard sections each have a single side configured
3 to mate with a corresponding side of another keyboard
4 section and are configured so as to at least
5 approximately mate along the sides configured to mate
6 in both said stowing position and said operational
7 position. |
1 3. The keyboard assembly of claim 1 wherein said
2 translation occurs without relative rotation of one
3 keyboard section with respect to another keyboard
4 section.
1 4. Thé'keyboard assembly of claim 1 wherein one of
2 said keyboard sections is movable by said moving means

3 and another of said keyboard sections is fixed.



keyboar ds ot her t han—keyboards f or—Ttonputers. As seen in 30 conpari ng

Figs. 2A and 2C, p}0shOtfis Bl ReplsibdWM Ng and operational positions the

pallets are able to ]ﬂﬂﬂllmu other. This mating need rptpespeef BEE BeEN
[

in the stow ng posit needs to be sufficient tq| proviggpLAGED
conpa t OV posi type poi nting devi ce 35l——coukd=be
provi§§@§453%ﬁ9as separate fromthe pafﬁ%ts or on its own separate paltet

Such a pointing device could al so nove out of the plane of tEﬂ f
217. 170994- 005 A kevboard a semb]l éZm*ﬁrlgilﬁ lgeen_ di S¢ H'EM!!T'E"W””“, :
users of sub-notebook coﬁﬁd?ers s?rong § prerter noe havi ng t o*a s
mani pulfat e a nul ti- prleckeakeybdarkeyhperd sectings;upndor packing away
the conputer. The invention described above allows a full-size 5 keyboard
to be ﬁackaged i nto a sub-nat ebook gonputer whose qugth is shorter fhan

5

the leffigth of the anW@%9§faf°r moving the at leas two Kkeyboard
sections relative to each other between a

6 stowing position and an operational position,
7 the means for moving being adapted to move the
8 keyboard sections from the stowing position in
9 opposite lateral directions relative to each
10 ) other and, after a predetermined amount of
11 relative lateral movement, at least one of the
12 keyboard sections then being movable towards
13 : another one of the keyboard sections in a
14 direction generally orthogonal to its previous
15 o lateral direction. '
1 6. A keyboard assembly as in Claim 5 wherein the
assembly comprises at least Ehree keyboard sections.
7. A keyboard assembly as in Claim 5 wherein the
.means for moving retains the keyboard sections in a single
plane.
1 8. A keyboard assembly as in Claim 5 wherein the
2 means for moving retains the keyboard sections in a
3° generally constant orientation relative to each other.
1 9. A keyboard assembly as in Claim 5 wherein the
2 keyboard sections each have a general step shaped side that
3 generally mate with each other in both the stowing position
4 and the operational position.

10. A keyboard asSembly as in Claim 5 wherein the
orthogonal direction is a direction towards a front of the
keyboard assembly. '

1 . 11. A keyboard assembly as in .Claim 5 wherein the
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in the opp031te lateral directions simultaneously.

13. A keyboard assembly as in Claim 12 wherein the
means for moving includes a spring connected to the first
drive arm and the housing for biasing the first drive arm
in a first position on the housing.

14. A keyboard assembly as in Claim 13 wherein the
means for moving includes a cam surface on a pivot mounting
of a cover to the housing and a cam follower connected to
the first drive arm. .. |

15. A keyboard assembly as in Claim 14 wherein the
means for moving includes a second drive arm pivotably
mounted to the housing between the cam follower and the
first drive arm. ' |

16. A keyboafd assembly as in Claim 5 wherein two of
the keyboard sections are movable towards each other in
directions generally orthogonal to their previous opposite
lateral directions.

17. A keyboard assembly as in Claim S5 wherein the
means for moving includes intermeshed gears that are
connected . to the keyboard sections that move the keyboard
sections in arc shaped paths, but maintain the keyboard
sections in generally constant orientation relative to a
housing.

18. In a computer having a housing, a display,
electronic circuitry, and a reconfigurable keyboard

%ﬁédxﬂ% W%ﬂr}f&r&l&; dd¥pea td Pl PRIy A @fsddei spver
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y

can be 30 prOV|d an*push t0 % her eby re ase t REPPACEBt s,

The pal tur the rlngs to their opex

p03|t| Q%ng%égcontrol button coul d. be cated under the cover to prevent
accidental release when the cover is closed. Alternatively, the control
coul d % Q to o] a d t automatically noves the
paIIetgémhégg? e g%ttg%glPH§§%§g§ég5.cgakgaséggtable type of user actuated
or non-4ser actuated control for Y0994 - 005 18

‘automatg cal |y moving the PRLYBLArEOUbsBADBYOVhAYIngKeRhoandn dalond ai m to

be "full-size" are generall¥ |l east 11-11.25 inchés |ong and around
keyboard pallet movably mounted on the housing

4.25-6 9 nches deep.

7 between a first position relative to another
8 keyboard paliet of the assembly and a second
9 relative position, each pallet having a single
10 side that is suitably shaped 'to generally mate
11 with each other in both the first position and
12 the second position.

1 19. A computer as in Claim 18 wherein each of the

2 sides that generally mate with each other have a general
3 step shape.

1 -20. A computer as in Claim 18 wherein the keyboard
pallets each have a general triangular shape.

21. A computer as in Claim 18 wherein the keyboard
assembly includes means for automatically moving the
keyboard pallets between the first and second positions
based upon movement of a cover of the housing relative to
a base of the housing from a closed position to an open

L NS SR PO R Ny

position.

[y

22. A computer as in Claim 21 wherein the means for
automatically moving includes a radial cam arm on the

W N

cover.

23. A computer as in Claim 22 wherein the means for
automatically moving includes a cam follower connected to
the base and a spring that biases the cam follower in a

[~ SV S

predetermined direction.

24. A computer as in Claim 23 wherein the cam

R

follower is connected in series to two pivotably mounted
3 drive arms, at least one of the drive.arms being connected



5 However, the standard displays (VGA, etc.) that custoners prefer in their

not ebook corrput ers have an actlve spect ratio of 3 to 4 andjfpE=ypFealF————
di agonal size of 9pid6hed e lacqy t h aggr essi ve packagi ng, ||eUiE SHEET, HAS BEEN
inch display can b ppr oximately 7.5 by 9.5 inclles. 1BEPLAGER

whi | e%cgge\gft_rf of teﬂ S X 7.p.= 71.25 sq. inches) Ts targer Than—
the ar 0 key 6 X 11 25 = >5 sq. inches), the aspect ratio is

different and the Iong keyboard obvi ously cannot be package ! Hl mnﬂlﬂm“‘
si zed hpx t T Al ke$BRGSR! paf1lhe Present ““l
Is to provide eS’Jtl’?kﬂé%oar m\?\h?ghpassung an aspect (r%atlo simlar ¢o 4 hat

di spl ay when stomed but which returns to nornal proportions mhen

depl oyed and opgs ati@nadompifter Thes bag ccq!aihgnzheabnéeemhl chhal l@dw this

change ect ratio is the division o ny eyboard lLa out |nto
two or 470 :fs % sis| 6@&18ﬁe%l%r‘30}’%1&€¥ 3&6*1 oSf'éFl‘

lines i sudrwardrawed téatwafdtdireegioenss are m)ved vertically reI atlve _
to one another (as viewed from

1 26. A computer as in Claim 21 wherein a side of at
2 least one of the keyboard pallets forms a portion of a side
3 wall to the computer when the cover is in the closed
4 position. |

1 27. A computér as in Claim 18 wherein the keyboard
2 assembly includes a movement mechanism for first moving at
3 least one of the keyboard pallets laterally outward and
4 then moving the at least one keyboard pallet forward on the
5 housing. '

28. A computer as in Claim 18 wherein the keyboard
assembly has means for maintaining the keyboard pallets in
3 a generally constant orientation.

1 29. A computer as in Claim 18 wherein the first
2 relative position has a general square shape and the second
relative position has a general rectangular shape.

1 30. A method of reconfiguring keyboard pallets of a
2 computer comprising steps of:

3 _

4 moving a cover of the computer from a first
5 position relative to a base of the computer
6 towards a second position relative to the base;
7 and |

8

9 automatically moving at least one of the
10 keyboard pallets from a third position towards a
11 fourth position based upon the movement of the
12

cover.
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the

25 above the keyboard), then they can be shifted closer together in
HIS SH% T HAS BEEN

hori zontal directionto—decreasethe overall |ength (neasur¢d
| eft-to-right) of '%h&?ﬁ?s. E"m Lqt he enmbodi nent descri bed|jaboveg

0 two segnents, neither ol

keyboard has been
f'XEd-Y659P506550 p EHI

keep one’éfement fi Elﬂ

relatively | arge overhang of one keyboard el ement on one si

forp

Pal
< T

ordangg with the present invention,

56 :
he ot her, although this wo ll' "
LI

conputer rather 35 t han having two smal |l er overhangs on bot*h
woul d al so require larger individual, conponent notion and woul d result
keyboar 8 whi ch i 381inot AiceMeERed wREh ihe Claiogh. oyherein the first

19 cl anghel bos@¥&bnhdssiang: tdsedli s Byiofipwerer secon@®passitiobeis an

appr oxi gut el geptet ot (g GG Job B! owthlo ol

center

¥ibhseliaP

4 the fourth position is an extended operational position.

U B W N =

position.

BOW N

keyboard pallets.

BoWw N =

base.

N =

3 longitudinally laterally outward on the base.

32. A method as in Claim 30 wherein the first
position is an open position, the second position is a
closed position, the third position is an extended
operational position, and the fourth position is a stowing

33. A method as in Claim 30 wherein the step of
automatically moving the at 1least one keyboard pallet
maintains the pallet in a same plane as another one of the

3. A method as in Claim 30 wherein the step of
automatically moving moves a right one of the pallets
longitudinally laterally outward and then forward on the

35. A method as in Claim 30 wherein the step of
automatically moving moves a left one of the pallets

1 36. A method as in Claim 30 wherein the step of
2 automatically moving maintains a substantially constant
3 orientation of the at least one keyboard pallet.

vl W N e

forward direction on the base.

37. A method as iﬁ Claim 30 wherein the step of
automatically moving comprises moving two of the keyboard
pallets in opposite outward lateral directions and then
moving at least one of the two keyboard pallets in a

1 38. In an electronic device having electronic

to
o
lx *

in a

e off




5 One way to inplenent such-a-destgn is to

Fig. 3Ato 3E so that the guide slots for , ﬂ

provi de greater h&4 §' g before.v !! ”Mfm”n"rciur THﬁ]eHE
pallet is fixed rli se and the | ower pottion*10 || of

arm 58 ﬁéb n

many of

| concept of this 15 i nvention, which is to split in such a way that the

-

ﬂpdlfﬁ the enbodlnent shomn in

AQ BEEM

QFE

I

t pallgy is omtted. Cbviously, there are

p055|b|I|t|es for spllttlng the keyboard according to the basic

conponeft s Ei@c’&%t@?StSdhéuQ§ﬂ<5 W PER I ¥a WP IRy, e coRed Bdijnigdual
have been shifted relative to one another in an approxinately

ort hogofal BPVEeLYor2tyRehgdaltq sthe H%@%etﬁﬁegw%ﬁ%dc¥ﬁybo§ﬂ@ MSngéposely

el enent

appr oxi #at epbbe t20ns, 3the- 4mpIpeement! iconriss ingi ca

LCD display in a

noteboo$ conputer, while still preserving the normal |ong-and-thin aspect
ratio of a full-size keyboard when in use. As can be seen fromthe exanples
shown, @&nly transl ati ankkeyPbardnaisisembiw thaoitngrat rlepsit bodg mowvabilen) of
each keyboard keyboard pallet and, means for automatically

8 moving the keyboard pallet on the housing.

1 39.. An electronic device as in Claim 38 wherein the

2 means for automatically moving is adapted to automatically

3 move the keyboard pallet when the cover is moved, at least

4 partially, between the open and closed positions.

1 40. An electronic device as in Claim 38 wherein the

2 keyboard assembly includes means for maintaining the

keyboard pallets in a single plane with each other.

1 41. An electronic device as in Claim 38 wherein the

2 keyboard assembly includes means for maintaining the

3 keyboard pallets in constant orientations as they are being

4 moved.

1 42. An electronic device as in Claim 38 wherein the

2 means for automatically moving the keyboard pallet includes

3 a user actuated control.

1 43. An electronic device as in Claim 38 wherein the

2 means for automatically moving the keyboard pallet includes

3 means for simultaneously moving two of. the pallets along

4 mirror image paths.

1 44. An electronic device as in Claim 43 wherein the

2 means for automatically moving the keyboard pallets

3 includes gears connected to the two pallets that move the

4 two pallets in arc shaped paths.

45. An electronic device as in Claim 44 wherein the



in the 30 t hi ckne d versus the operafldhal keyboard Many
net hodgoexd stoéor not i onzgequi red by the keyboard el enents.
Al t hough there are other ways to generate such notion, the sinplest and
nost general 35 approach is to utilize a set of curved tracks, or slots,
built i2to gberst aincanaiy al dimisl ogetlre dm;/,boahé smgamst £dmw nefing the
path ofya s L.n h g 9

20 mount ed ?%Cgﬁggéo?tg%?%fméggﬁlkébgbar d%gghgﬁ} lngproperly desi gned
and | ocated, these paths constrain the notion of each keyboard segnment to

;f ansl af i onal noggon apl ¥18LePEn3cPERIGLEPEY A h1dih s alherapheraase of
2 means for moving includes a cam surface connected to the
3 cover that is adapted to move the rack.

segment is required-to-—swtc -be%meen th eratlonal and g oard-= ---
configurations. Furt herm)r i can be sgﬁ ru ”,lﬂj tﬂ"ﬁﬁ’ §”E T HAS BEEN
keyboar d elenents'gtﬁﬁﬁal ﬁie the s |s nh_di f ARRAGED

1 47. An electronic device having a reconfigurable
2 keyboard assembly, - the assembly comprising:
3
4 at least two keyboard sections, a first one of
5 the keyboard sections being movable relative to
6 a second one of the keyboard sections, the first
7 and second keyboard sections being located in a
8 single plane on the electronic device; and
9 .
10 means for limiting the first and second keyboard
11 sections to locations only in the single plane.
1 48. An electronic device as in Claim 47 wherein the
2 first keyboard section is movable relative to the second
3 keyboard section between a first nesting position adjacent
4 each other and a second nesting position adjacent each
5 other.
6 .
1 49. An electronic device as in Claim 48 wherein the
2 first and second keyboard sections each have a shapéd side
3 that generally mate with each other in both of the first
4 and second nesting positions.

50. An electronic device as in Claim 47 wherein the
first and second keyboard sections are mounted on a base of
a housing of the electronic device and, the assembly
_further comprises means for retaining the first and second
keyboard sections at constant angular orientations on the
base. a

A N R W N R
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5 two-elenent keyboard design,, the path for the right-si genRt—
produces notion to the ri-ght, fol I oned by notion around a :unmg@%ﬁﬁ?”ﬁ%baucN
by additional straight notion primarily in the vertical (bHck- tORE?tmmﬁD
direction. The path for the left-side segnent is simlar, E
r ot at eghdgy- gggrees to produce notion tythe left and t hen |
(front-to-back). Another alternative approach m ght be tcﬂﬁd a#ﬁmeqimwd

keyboard el enents to translate along circular arcs as they
bet ween the operational and stow ng ZBSTRAONS. Such notiof

generated by attaching each keyboard el ement at several |ocations to a set
of rotating arns, or links. By choosing the center of rotation of the arcs
and the radhukepbotird assenplopddny,a tepmpoteri vAshamaph ke keYReREd path

can bgg%gigeg torhe zﬁﬁ.l%%% rh W%i@nélalaedv%t @Y "h @OSHERERS,

mhlle t he ween theésetwo positions is such that no interferepce
exi sts bet weetween nal t FPMBaREybhs PUlégenEﬁﬁétHQRMﬂﬁﬂq s extended arc

approach | sopeec 188811 h6¥ibLen (i M trsvameht i Mgt amiéhngoaebi dralyast
5 one of the pallets in a lateral direction relative to the
other pallet and then towards the other pallet in a
direction orthogonal to the lateral direction. The
movement mechanism can be connected to the cover of the
cdmputer to automatically control movement of the pallets

10 based upon position of the cover relative to a base of the
computer. Thus, the pallets can be automatically moved
from the compact stowing position, when the cover is
closed, to the extended operational position when the cover

is opened. Upon moving the éover from the open position to

15 the closed position, the pallets are automatically moved
from the extended operatiOnal position to the compact

stowing position.



25 notions) than the track-basgq:ngthﬁjﬂéqgringd pr evi ousl S

si npl est inplementation of this SpjAtl Yo9gargo®ncept woul d UTIHHSI%LA@LZEEN
i ntervention by the user to mani pulate the driving | ever dirgctl
slider attached to the 30 | ever to nove the keyboard.

Thi

y REPpASHDa

o B Bt
T T ur Tlu e

notion m ght also act as the I pcking latch for the clanshell, so that a

single notion could unlatch and extend the keyboard,

user woul d have 'ft|‘¥e di splay |i24
sonme additional ~—i-h=ef venti on by the
not desirable. A far better solution y
occur autonmatically whenever the cl
21 was opened or closed. This cod
sensors detecting t2Acl ans 5

probably be prohibitive
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foll ow ng which the
even thislOrequires

as noted above, is
e t he kexbgard noti on

kggered by
R U on woul d

This Sheet Has Been Re’placed
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expensi ve, heavy—ane—comptex—5 By mgp‘é’ﬁbéﬁsi gni ng the shape of the
grooves in the cafpshwiisBestidpnaadt he Tel ati onShip between rpt |S<§g@lflr;rptd Q@LNJJ

of the cl anmshell noti on of the track el enent) the @g@g;ﬁﬁgan
easily be engi nee "dwel I " at 10 t he ends of ‘4=avel-——this

dwel | neans t hat be desi gned such that the keyboard is fully
depl oyed in the gperational position by the tine thg NG ghell lidis
opened, say 75 d I@es' d that any notion beyope™thap i nt can be used

to adjust the vi e of the 15 7 affecting the
- keyboard nechanism Simlarly, the nechan /,7/// # that the keyboard
cis fully stowed when the Iid is wthigp, 5 ‘//.’/- of the cl osed

position. 20 ’ityinthe driving

88 / 90



keyboar d agai-fasts-
operational and
during transport

bl ocked during deploynent

I ncorporatio
it is necess

FiGe £

of the transFaTTTmr1§r"‘keyboqﬁ

There are many possi bl e’5ql
tend to provide a different t

unit.

22 conplexity, electri

el ectri cal

' ps: (th
I on, gggg% @b g the possibilij 8k rraw
generally providing a Iocklnguignct¢%?L

t he keyboard. To avoid overstressing the flexing el ement
t he anmount of flex can be 30

notion stops built

connections fromt

he slots) in 25__both the .. ..
ESSEEN
i f fhelke EDQ
limted by t he

into the driving arnms. Cbviously,

the electrifal latorfmtion I ndicatl t r pkes out
dasegments and 1 nto e cpngytef 3ygjem
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be brought out using flexible cabl esYOR84~008 al so to Figs. E @ 3G A BEEN
one systemto connect the keyboard pallets 5 26, 27 to the gl S ‘.'E,'* CI;EB
circuitry in theThisdhest 10 Wil | be described. Fig. . FAgED
pallets 26, 27 in position on the base 14. - Two flexible

el ectrical cables rovi de e first cable 250 has a first

end 254 fixedly connected to a first 1%'&1 e($r5(;al connection area 256

| ocated in the base 14 and a second end™258 rrxedry connected to a second
el ectrical connection ar @8 2608%cat?g o4 he left BRI et BS. THEO second
cable 252 has a first end R62 fi/xedly cofinected to ajthirdjel ectyical

connection area 264 | 6
fixedly connected o fa fou | ' 68 d o§4t he
right pallet 27. Ofhef7st &R ri calQd & .{m,g ar ' . i r
el ectrical connection areg2pf—are—statio P 14.._The
second connection arda 25 aEm urt C e S w86
their respective palllets o] on\ageas 6, /260 64, 2p8 coulg
i ncl ude any 46 484 ; . 28 23
el e—0-44 68 — ¢ 41—
46 70 37
—56 —-
=T || e 44 =, B
A LD S 44Re
. F 64 l ! 483
!l‘ 58 ’Ii*j c
46¢ ||| ' . r
4416 45, WP
| 4410
11—
/
36 26
FIG. 3B.
84
|
82 —




suitable type of el ectr| aonnect or o548her nmethod to electrically and '
mechani cal | yrag 254, 2¥999&-00686 to their res (ﬁ_ﬂ,%/ - o
connection ar e 25 cables 250, 252 could als f 0 %,FJHAS BEEN
mul tiple conn nore than one cable for each pal PHAGED

provi ded. Addltlonal electrlcal connecti on neans coul d al so be provided.

As seen in Fig. 3F, the pallets 26, ZFIG i jaably sized and shaped
relative to each other and the 30 4 rovi de areas 270, 272, that
t he cabl es 250, 252 can be Io V\/&en e palTets are at their stow ng
position. Fig. 3G shows the p ets ir extend@@mgper at i9A@G 35 -
position. The cabl es_250, 252[ can f/I ex@nd change sHape as tHe pallets
are noved. The cab ' Nlth t he/novgnent of
the pallets 26, g3, |

— 27

-————-—-—Jw-

4 G
|
' 1
l
l
|
| : 27
{1
!lll ! 58 l B : 52
(i, 44 341 97
Il -
[[HAGAL ~——1~ 42
ALl ‘7— D~
nl, l, 48 A 96




conputer. 5 number of |eads in the cables, [howeven:piaasn
keyboard el ene y:include a scan-code conversi dmwmr:a———:—
serial interface. Al t hough this increases the conplexity of the keyboard
el enments, it reduces the nunber of Ge t es for the key-stroke data 10

to as little as three; one for eackh-pewer—gtound, and serial data, or two
if data is triézrritted with power. A small nunber 262 addi 26&nal 2F€ads woul d

nonet hel ess -p,\i.}l%v' pend blg?ﬁl}a’g@gf el ectrical coppeetion :
bet ween t he pajm @Eﬁ t he circuitry in the THeESSHRET HAG BEEN

al so be requi I f the p0|nt|ng deV|ce I S presejit on apy he keyboard
segnents. 15 Inktead of S abt-e re=beinglhe oldnals 434N t he
novi ng keyboard gnent$ to th , d—corp+ hase L _the kg
segment s and therég e- pl ( ' 2053 or set of
spring fingers a TR |0 I'C alll gRed/ mat ed @nl y when
the keyboard is in its (&3 264 268
250 ==
|
26 ’”‘“
b — 14
(lithy
/l4
{ : i
! I ! |
: 27
| 1| e
26 — I ‘ | }
b - B
' |
| : ' !
} |
lL 1y i




operational position. This option tra@ékd 6&5 cost and relighidity I ssues
of a small set of contacts for the Y994 §|Iabl|lty of therHid exkpg ag o LV
cabl es described above. 25  Another option would be (Jto U$%ACL P
infra-red transmtter/receiver pair to communi cate between tHFe—HFevRg———- -
segments and the fixed portion of the keyboard assenbly. PomﬁﬁmﬁaGEQB&ﬁRehmm_
provided with a few snmall flexing wﬁﬁ;ﬂ%contact pad mum w m
above. O a conpletely 30 wreless oul d be inpl _
u .

i ncorporating a small batter? n the noving segnents or by in

coupling power into the novi ﬂ'segnents to drive the 44an- converter chip
and the infra-red communi catijons el enents. 35 Ref eyri ng now to Flg 5A,

an alternate enbodi mfnt O] present 1nvention wll be describe The
keyboard assenbly. 100 inc : rd pallets 102, 103, _five¢ gears
104-  Y0994-0 . —_Q 24,
_ 82 .
—-\\ . — —
1 A
! T k ;;;_"‘
l L ~==
— ' —
{ — O |
, — 58 !
I |
! !
: : |
; A
i g
i l
Lk |
}
100

104 L

. q .

o2 ‘mlllhh

M Confidential



—

/ It

108, and a rack_11Q...Ihe._geaLs..104- 4- pi vot ably nou

housi ng. The two - 107 function as idler gears. || TH#SISeFET GWNSSBEEN
gear 104 has a pi Elmglllﬂzalu”mat tached to the left pallet 102. THeRUAJHED
outer gear 5 10 4 that is attached to the right—pattet 103"
The center gear 106 has a first section 116 with teeth that engage teeth on
the rack 110, a second section 118 vE'Gt eﬁB;hat engage teeth on the two
i dl er gears 105, ‘107, and two pPi NS l2lmemlee Lhe two keyboard piad)ge'ts 102,
103 10 each have a section 123, 120 with the pins 121, 122 ,prvotably
nounted therein, respectively. The pins 112 and-1l4_ar |
nmounted to the pallets. Fig. 5A shows the keyboprd ass

y
stow ng 15 posi tion. In he assenbl'y%he
operational position shown ip Fig. 5E the rack 110 is noved int = |

direction G Figs. 5B-5D show medi at e positions w thout show nglthe
rack 110 or sectiqn 6 Hr the sakeE= '

SS=a=rs iﬁ As the rgck 110 i s rfoved
in direction 20 Gt1e'center ge%5 [ gdiom,dir tion Hdug to

" N

’

12
2 ““”Il

103

.|'

102 | | “hu




contact of the teeth of the rack wt gﬁﬁhf’ at section 1 The-out.er
gears 104 and 108 are also rotated in“directron H by the idlsrﬂgearswiﬂéu;BEEN

107. The idler gears 105, 107 rotate in direction |I. As the
- rotated, 25 the two pairs of pins 112, 121 and 114, 122 on

i 4 o g

jear s BE@;ALtD

nove together in unison. This keeps the orientation of t he pallets

const ant . Unli ke the first enbodlnegilgiiigézgg with refdh h“d
3A-3E, in this enbodinent the left p : ves not onl # .

outward, but also 30

pal l ets 102, 103 fromthe position showm in Fig. 5Ato the p
in Fig. SEis sequentially illustrated by Figs. 5B, 5C and ﬁﬁﬁy
In the final portion of the novenment fromt
shown in Fig. 5D to the extended 35 operational | posiT
5E, the two pallets 102, 103 also npve laterally fowards each o
return the pall ¢ts §02,

respectively.

102

Hh.

rearward on the housing. The nntlon
3|on shomn

position

103 bafk to their stowing position the rack — =

| 104

I|2\§ (o) (o) {~ fo) ) fo) ,
=" Iz — N— ¢j\ll4
X " / .-

122
105 107
‘ ] 108
a dﬂl§> T a

Gy
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Y0994- 005 m"‘m‘“ iglq‘éf rely moved in S

reverse to d|re IHH HG SChe t dgr%yséhoms a rack a ﬂTpmgbg@ -8 Y SLEIREN

sinmilar to the Filgs. 5A-5E. The system has a 3|m<mhg§Lhdgﬁ)
pivotably nmounted to a hou3|ng by a screw 132. The pinion

134, 135. Each armhas a pivot pin hole 136, 137 to receive-a pin (not
shown) from a keyboard pall et ot shown) The rack \and pi ni on 130

have |nterlock|ng h 2. \Wen the ra
di rection t he Jtﬂ?S tﬁla s in direction M qgehole
144 to slldlngly recerve a glide pin (not shown) tfo Jck 138

spring 146 is used tolb ‘ (aclk 138 in the
the rack 138zics bi ¥ X 15

al i gned on the housing.
direction G An end 150 g
148 that is connected t0 the plxﬁ%g1
When the cover is opened, the ca |l e’

142 7 NS

140
160
-|62 /l66

- T

T [T 111] B
e T 1
C

164

N
FIG. 7B. | 166
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20 w !l be destribed—The- key-boar d:’ggsemk)'fuy 160 general | ises ..

three keyboard p%xhgie&maséeﬁka&ai let 162, a center pallet 1B4rhiaiMhea pas BeeN

right pallet 166. ematlcally illustrates the p IIetsmtg;snL,eCLD
st owi ng positio_n

tlcaleG trates the pallef S——af——--.
ext ended operatio In t b ment, the center pallet 164

Is stationarily m)unted to the conputer-pase. . The |l eft and right pallets
152, 166 are novably nounted to the base in a general mrror-like fashion.
To nove the | eft and right pall qu8162 166 into their 30 operational

posi tions, ﬁgfft pal l et Y& i \GI riQOrm:‘é& in the z ward | aleral

direction A a he right palle 6 |J_s no the opposi t t war ¢o8
| at er al dlrect|0\1 B. After a predgererfine of | At eral Vemenf, the
left and right [pall eﬂs 162, 166}arig tinéE ng' DV e U et ]gg thf
direction C. . Lot {NAN\gRo<pall-ets—162,—166 '
operational positi ont98hownr T ORIt T Eat ¢96r opey rows of keys
aligned with She] 74— rezzz—r= z 216
B | o2’ 218
172 208
202 222
212
204 220
206 214

23lg 2304

\ /s 7

S

2315

IBM Cenfidential



Y0994 - 005 26@@’ & all three pallets 162, 164,
. u tra%egﬁg

166. This alternate enbodi nent il t hat a key S
assenbly incorporating the present invention can be conpri sed| ofHis@-Est e ® BEEN
two keyboard pallets. 5 Referring nowto Fig. 8, a schematic pottonkprced
view of an alternate enbodi nent of a novenent nechani smis shomE=Fhe =
novement nechani smincludes a | ever 17 iq r gear 172, dhis Siecht HISBEen Rep

_ laced
174, and a rotary cam 176 on the coverogégggi_gg t he conput 7
176 includes three raised camportions 180 that extend into f "
slots 184 of the rack gear 174. The cam portions 180 each include a

dwel | section 188 and a cam stroke section 190. The rack gear 174 has teeth
in area 192 and a torque arn119é¥N%he 15 torgee arm 1344i s used to bias
ffed positig = 174 is

the rack gear 174 at a predeter
slidingly

372



mounted in |ine 5
shown). The cove
gear 172 i's pi vot!aﬂ
has a first set o
area 192 of the rack

| ever 170. The | ever
center 206. The |ever

i

174. The! i dl e
teeth in area 202 that operably engagﬂﬁ'tgL

gear

398 5as

ceuhe Q284 mf')(onl y a portion
abl.y nounted on the frane 198. ﬂ'—hgd,-dk-ferhp\s DEEN
ed to the frane 198. The idlgr geaxf‘mLD

a 200 that operably engaged the=FeethFn== =

2 al so has a second set of

cat a center 206 %éhe

is pivotably nounted to the frane t its

opposite ends 208, 210 that are sybstantially

simlar to each other. | mages
of each other. Each end ha c r35n')de 21 ag wo limt stpp arns
214, 215 on 30 oppositg B t cent pr 193CEach center hr 9002
I's conprised of an outer @Ji [THais ] a guide slot 218, apd an
I nner flexure $" 220 nmovemnen ni of fhi's enbod d
in atw pallel key rdptpn’hl\/ Pins 22 Eint s|io 35
are located i n3%g$ sl otjs ﬁ 352Rc :
318 — |
_ 354!
324 ROy
' 350pg |
35?1_0 o 354, :
: 336 }
— |
304 346 S20\—— 35415
P /
352 ¢ 348 340 \350,_6
FlG. I lB.
332 /308
364 ——
— 306
314 — '
318 /362_
360 —
/366
304—




“which, in-turn, 5. causes the |ever 170 to rotatein «direck

Wien the cover 178 is raotated.in-directi-on.D to open the ( S
- 27 cover 178, the rotary cam176.is also rotated.. = The i nfj RERUACTMENT SHEET. ||
bet ween-st he. rai sed cam portion 180 and cam-slots 184 .cause jhe ragk.gear '
1747t 0 be noved in direction B. This causes the idler gear ' 6 \?Qﬁa

interaction of the pins 222 in guide sliets 218 nmoves the patiets froma = .-

".conpact posi t~i--m;)anded “posi t9gn: - Thegent er -arnms 212 an@ able to. =~
flex at the in _ WL arms 220.. - Thy o8EEr rms 214, 715 prevent | -
over 10 flexure. Fl exure of -t-he. ceper - \ Nl l.ows - fof biasingly . - -

| oadi ng the keyboard pallets agai _n-- ' \§ g no¥to Fig. 9, a -
8 RYRRBQt mechanismis

schematic top .view of an al ter- _ |
shown. In 15  thigganbodi nentZ8ie nmecha base plate .~




224, a manual slider 226, and drive pins [err]" Théfbase-p|q > Z-hH _l;7_'+ 
three "L" shaped camslot's [errlﬁer each.keyboard_palLet;(rQﬁEéﬁ6ﬁh@§NTSHE§”
" 'slots [err].'The_base.prate'224,aﬁso'has'tmb3¢Leanaﬁcegslots.f&??rvqnpfi e
‘each drive pin.” The nmanual- stider-226-is pi'vot ably nounted to the-base

pl ate 224 at pi'vot- 234.. Two "ends"of .-he-sli der 226 hax@

Qui de pi.ns [err] fromthe -bottom-of the keybqard_harLefsjexte%d LR L "¥§§;

| Jdrive,pin slots 236. -

for the two driye, ins.kgﬁhL;-Thé“SITdEF3226 3&$0' a$,4,7' a control |ever.
section 238 adaﬁ@go' , manual | y- act uated by-a usggl # nove the slider - .-
222 and; thus, movetfre=pallets. ReferringaowtgZazy /0, there is shown a
per spective view 30 'of:anothéh*énbddir-nt;>g§{, )y epent’ invention. The

sub- not ebook conputer 300 is. shownlth. LB~ cover/

its two keyboard pallets 304, 306 |n:£;a_ﬁ;extendw

the base 308. The cover 302.g§ pry}/1,ry cogpect //

“includes a 35‘H2radiaI-Q(m®§\; 20 on its | /4

\ 7 T

_ _ _position_ont'
0 the base 308 and- =
" The front 312 of .the




cam arm 310. forns a cam surf. ace.:

- includes a camsurface fol l-oner 314
slidi,ngl y' mount ed to the base 308 in forvvard and rearvvard dlr

* cam surface follower 314 has. a surface 316 that can ‘cont act;

"~ and- be pushed by the cam surface 312: 5 Referri ng al'so to F|

Y0994 - 005

The rmverrent rrechanl sm of th_

REPLACEMENT@»EET |
ections.: The -

_r Dole aoaangm m

schematic top view of -a portlon of the ms»-verrent mechanism of.. the corrputer L

300 i s shown t al I'et s 304 206 at their oéxt pnclprl Qperationgl . .
posi tion. Inm t he came _m' 10t ' fHhe B
fol l ower 314, the novenent .rmed@abm includes a_sprilngl a 1ifst drlve o
arm 320, and a second dri ve raprg-amp. -Ffﬂps ~ Fap fifstl end. 324
connected to the base 308 and o SOy 1% ' :
o the base 308 and 1 o STET7 Yool | [eack
o -_'_.'(;4—; Fi FZF IFall v i N B
- G J |[ENTER {{ -
G| TiT2T3]4] L _/?.
/ Cg> TAB 1 ITIGL SHIFT |
AT G [CAP]] [ T IH]EcRy [ \38
. CgeffsHIFT| | | | || v T
- Co=|{CTRL] [ALT|  SPaCE ALT

Fajlrs| | [ | et
4ls
L4—’ T Y | <—R4
H]v
33— L =
1 M —38
06— ALT JCTRL <R,

;.‘}G



connected to the follower 314. The sprrng 318 is in 15 C SST O

The fol | oner 314 has a.socket.328. .The second drive arm-322 §PhA§%TﬂENEISHEET
"Y" shape.” A first. end 330 aof. -t he second arm 3221 s pivot ablf conr@(i?(gtm

: the 'base 308 at pivot 332. The second and third ends 334, 33 ,-Bﬁteth ACF.

-.arm 322 has bal| .sections 338, 340. Thef-‘}é'all 20 .section 33815 tocated T
t he socket 328 of the follovver -314. - drive arm 320 has a‘center -

section pivotably ‘connected to the ba: ot '342. 7 The first drive.

arm 320 has opposi te-end28344 ?%6 ST@I?E‘_ to the owsrt ‘nds 3&8 210 in:
5 { i

t he enbodi ment - shown i n center secfton a so |n des a -

- socket 348 that the R tioh 34 nf the_secand | ve ated in.
The base 308 includeq "L" ghange gu' de/slots [err] ae slots L
[err]. The |eft8@alHe X o ulr oL, = 34rri54The
right pallet 30 304 als =1l
Referring also to Frc. 111 4 (63 @-486
pal l ets 304, 306 in. their Do
_ 52 -
— 37
T 8
A
48
_ C
466 l’




|
1 ﬁEPﬂACEM&Nh§HEET

g

enbodi nent shown is an enbodlnent that autonatlcally 35 p
pal l ets based upon the’ relatlve p03|t|on -of  the-cover: 302 T
base 308: Wth the .cover:” 302 open the sprlng 318 blases t he
. in arearward - - Y0994 005: 29 dlrect
" Fig: - 11A° Due .tothe plvotal_connectsons of the drive -arts —ocu,-szz
“with the base: 308 -connection 6f  the 314 tdt he second. drlve arm-
322, connection of-the second: drlve'iiﬁ(§22§§o the first drive 5 arn1320
connection of the opposite ends 344, ~first drive arn1320 ‘Wi th

the drive pins [err] ‘and [erla4and7|aaca6 on of« gm4q;!§é}ns [ 44]o~ and [err]'
in the guide slots [err] and ,{err]Jthe/sprlng 318 bi s the pzﬁqets 304

306 in their extendgd—OpErAIOIAAgSy O W is

moved to the cl gged|posit Lhetc 310cont-acls—and ol ] ___:_:_:__e

foll ower 314. Were i Lys t : T _
T\ N\ 75 62— A 1= .- T

o




front cam surface. 312 of .the. cam arm 310 pushes on the surfgce-3t6-or—
~ follower 314. - As seen in Fig. 10,  the shape of the cam arm 3"15"#‘%05%%%73”55 u
.. that the di stance of the 15  surface 312 |ncreases -as the- 'surfat: 5]0%;]- 1995 ’
i ~appfoaches the top secti.on of the cover-302. Thus,. when t || R - el e Ll ), ;

i closed, the camarm 310 pushes the’ fol | ober 314 in‘a forvvard i rectron =
... This, as shown in- Fi g: 11B, causes tFeIL ) 1_8 tro be- further corrpressed_'.f';'_;'_-:__.:'
When the follower 314 is 20 rroved ' second - end" 334 of the .~
second drive arm 322.is noved forwar The second drive -arm 322 pivots at- - "
pi vot 332. The third end 338%f the: second drive armppves the first drive -
arm 320.to thereby nove the aI E ets 304 306 V\hen the cover 302 is opened.

agai n, the spring - -318—25 gstres—t+he—f-ottoner—StA—T = Tearwarddi'r ection-
thereby nmoving the flirst il driyve arnms 320, 322 back to their:

. positions showB8 U SpO 318 is able to p | I ower
314 rearward becausd, - as )V Sl I's_BRened, : ‘is moved ¢
wWith the cover. The__ 30 g2 ~ axt of-the (%Eif ace ith the -
fol | ower : " ' - NN _ - '

26 -l




f"'35 “above descri bed enbodlnent i 5 good, _one 'di sadvant age .i-s|lt ni“F

surface 316 changes. More speC|f|caI ly, -the_distance of the p‘% MENTSHEET
- contact from:the rear of the conput er decreases. - The follol\er 314 ner.el K -
- --ri'des agairnst the surface 312: bei ng pushed by the spring. 318.~ALt gl L&lﬂ(ﬂ 6835

¢t ratial cam arm 310 may need to penetrat.e,_t he  base 308 when the caver 302 rs
cl osed.. - Y0994- 005 : |y ¥ ® ‘30 The configuration shovvn i
Fig. 10.is al so dlfferent fromth' ation shown in Fig: ICIH*""’

another respect. In the enbodi nent. shown in Fig. 282 the 366t @%2 33 of. |

the left pal gy 26 and the right S|de 38 of the ight pdllet Z7. 5 ~are ';j_ f,-
retai ned insi the cover 16 when . Qv e ased Z Ll & A g hed Zthe_s-eff;'j.""’
sides 33, 38 |0 ated i rwardl ¢ e 14, ‘Y er,-in. the. -~
enbodi ment shown®& n Fi d. ' T 2t 304 and -
the . 256 — ' B

254 — o7

250~ o

26 . o .

-/|4

. 27

!




right S|de 362 of the rlght pallet 306 are not fully 10" enclosed by the

cover and base.  \Wen the cover 1302 i$ ¢l sed the ‘pallets 304, 306 pave

to positions where their sides’ 360, 362 ar bush with the left. S|de Betp e
and right side 366 of-.the base 308 (see Flg_.llB) The cover 302" has: LACEME
cut-out portions 368, 370:-in its:side wall:372; 374 to 15 accorrrmd tr 'theoa U
si des 360, 362 of the pallets 304, - 306: Thiis; :all t he. stdes 360, 362,
366, 372, 374 are flush, or- Ieast conblne to form a-si ngl & mall at: eaC.H“f-
si de mall,' when the cover’ 302 - ¢l osed, ‘This: type of ‘embodi nent .

all ows the housing to be slightly snaller than 20 those of t he enbodlnent
shown in Fig. 1C. The enbodinment illustrated in Fig. 107i's also-different
than that illustrated in Fig. 1Ato Fig. 1Cin that t he front of the - -
keyboard is not as close to the front of the base 14 in the operatlonal- -
position due to the need to acconpdate the 25 . back-to-front notion of the-*.

| eft pallet when the keyboard.i s noved into the st owed conflguratlon Tt
shoul d be understood that the fore90|ng descrlptlon |s ' : : :

ey,
........
e




‘““intended to enbrace all ’such .al ter natives, nodifications an"

S only rllustratlve of -t he invention. Various aIternatlves 300 . J*:;eic'- gb*7

modi fications can_ be devi'sed by those- skill ed inthe are wj T éﬂ%ﬁ@{ﬁBEET

fromthe spirit of the i nventlon Accordl ngly, the present (j‘? 90@ QET 1995
e

“ - wfifeh fall within the scope “of -t he appended ¢l ains.: 35 REP'—ACE'VEN" SHEET
'-'-'_"REPLACENENT SHEET ‘Dat e - 10 JUN 1996 ‘CLAI M5 V\hat i s clai rred bs: k. A

keyboard assenbly conprrsr ng ‘at--[east "a fi rst. keyboard sectlon and a second
keyboard section at |east one.of sai d . keyboard sectlons be| ng rmvabl e wrth
respect to anot her of ‘sai d keyboard sectlons _

104 2 :105;

el




i opérational position; wher

- and novi ng- rreané for .nmovi ng 'said at . Ieast one. keyboard sect |ro

to said another keyboard secti onsolely by transl ation,-in-

HF%‘LA&M@:%P@REET H
.cont ai'ni.ng- sai-d ‘keyboard s cti ons,  from-a stow ng- posi t ion. ODQtQ g ﬁ QC'[ ]935_
n: sai d keyboard sections each h :

. side configured to mate with-a: corresporirgr ng si-de -of- sar d- keyboard sectrons e

and ‘are configured so-as to imte, a‘Figsosﬁtral Iy, " al. ong-t-he si: des SRR

’ confrgured to nmate in both ‘said sto on..and sar d operatgﬁn R
~ position. 2. A keyboard asserrbly as T Crarm 1 wher ei n “one- of keyboard

sections is novabl e by 'sai‘d’ nmoving : ‘means. and anot her of:sai d kefboard = -
sections is frxed - REPLACEI\/EI\FI' SHEET REPLACE; NSrerete——— N_-:_.'199_6_"'__- -

o h““lr.

i[m

FIG. 5C.

__l ‘ros | |22,_£

i




3. A keyboard assenbly Conprrsrng -at. . Ieast tmo key board sgetFoRsT

means for moving: the? at | east’ two: keyboard sections, relatrv REPkﬁﬁﬁM%ﬁ?@@EET it
bet ween -a st owi ng.position and an.operational position, the_means'g‘ Br OCT ‘gﬁ

. moving. bei ng. adapted to nove the keyboard. 'sections: fronrthe SPYQF gt T

. position in -opposite l'ateral d|rect|ons..|1elat|ve to each otI"rer anda;, arter a .
~ predeternined amount. of rel-ative lat, &m) I east one of the = .-
~ keyboard sections.then. bei ng-novabl. ﬁ (Eeﬁot her one of the. keyboard
sections in a direction. general ly orT'ﬁ(')'gﬁ'aT"f'o its previous |ateral-
~ direction, wherein the reans for - ‘novi ng ‘retains. ‘the keyhoard sections in: a -
- single plane. 4. A keyboard assenbly as in. ai.m-3 wherein t #@3assenbl Y '
- conprises at | east three keyboard sections. 5 A keyboard aserrbly as in.
Claim 3 wherein the neans for noving retains. the :

constant orient atlon reI atlve t o each other over
novenent .




- partially, in. both ‘the st.o

6. A keyboard assenbl y as in cI ai.m.3 V\her e| n the keyboard SECIT oS oty
have a side. that- have. a:stteped: shape and mate with-each ot h(ﬁEP%ch@E"tSHEET

d the oper ational } posi t. X
___'-_orthegq_nal di r.ertl?%% bgﬁ UET.J%.. _

. keyboard assenbly as i'n. G
“drrection towards a front
“taghin claim 3 wherein tk
~-JGYN 1996 33 .neans for - novi ng

" slidingly:located ur dg
~ wherei n the rreansFEGrrﬁ _

o2 T ' - T T 1 | 1’6

164

lF.IG 7B ..\ |6.6.

164 o



mount ed 'to a housing adapted to push the keybeard sections
| ater al ~directions. S|nultaneous|y ;100 A keyboard assenbly
‘wher ei n -t he neans for:movin 'ncludes a spri'hg.iconnect ed- to the i
arm and the hou3|ng f or. “bj g the flrst_xhlve armi.n a fifsbapost.

I the housing. 11.. A keyboar'd.--. as'senbi ya| m-10 ‘wher i n ‘ERE=m
nmpvi ng i ncl udes a- cam sur face’ on a.p g7t i ng of a cover:ito the hOUSing

and a can1fo||omer .connect éd”. to’ the flrst drive. arm:. 12, A keyboard _
assenbly as in Claimill wher €i-n .means- f-or. novi ng i ncludes a second g

drive arn1p|votably nDunted %b:t ho 'ng bet ween-t he .cam f ol gwer -'and 't he
first drive angg:13."A keybd4Pq_ a! 'y aggn C ai m pz@herein: Fwo « s
keyboard sections are: novabie to“ﬂrds each oth;q_ln d'rectlo ..gene FPy -

ort hogonal, t o thei . . _ L
assenbly ‘as in

3wherein {hA\ [\ /T —=
I Lo N
B 9a—

231g

P 230g




" having at" | east’ane keyboard:pal I'et .o

 means for aning;ihclude$¢ﬂntérmé$h5dLgeahszthat*aré-ConnecF_ :7_,flp f}9f f5f

;,keybOard-seCtLonSvthatAHDVthheﬁkEYhoard*SéCiﬁonsaihﬁﬁrﬁfsh,-gﬁ&gg'lﬂgﬂiﬁﬁfszﬁ

~ maintain the KeybOaﬁdﬁsengQns;fhjgenéralLyicoﬂs';nfﬂoﬁjeht'jiﬁﬂ}fﬁrﬂtﬂﬁfj

o to-a housing. 15. :kn a‘conmputer .having a housing;. a.display,} &ﬁr )« Tl o

-~ circuitry, and  a.reéconfigurable-keyboard-14- REPLACENVENT SHEET Date 10 ... -
-JUN 1996 34 assenbly, the inprovenent: RSP o

{

he keyboar d -assenbly : .
d_on the :housing: bhetweer. = - =
| et “of the assenbky and a . -
- each pallet having a' . ="

a first position_relative:to .another kéyboard pal
second different position-relative to each.other:;
single side that .mate wi th each other, at ~. : -




l.east partlally,'ln both the first posltlon and the second ol¥
.conputer as.in.daim 15 wherein’ each of.. the, sides- ‘that generjal
each ot-her have. a general: stop shape '17 A conputer as- |n,|g

ﬂe’i»'i_%w%% éHEE‘r

y mate.

B _.1@:%.6.6. ..... 995

t he - keyboard pal | ets ‘each have. a:gener.al " trlangular shape 18-
as in Caim15 wherein the keyboar d: asses#hl'y i ncludes: reans for - :
automatical ly nDV|ng the. keyboard pal ‘q en ‘t-he ‘first. and second Lo
posi tions based upon novenent of a ¢ hou5|ng rel ative 098 a: base«V“”'
of the housing from a3gg)sed posi tion to an. open pOS|t|on 19" corrputer

as in Claim18 wherern thg means for" autonatlcally nDV|ng i ncl ylles a: radlal
camarmon the. cover. 2p-\ erein the ans . for;-_*
aut ormaci cal |y noving inc|uy
spring that biases the c

-------

;3|4fj
326
- 318 —
3247
- 304—
FIG. 11B. B
332: 308
/ / |
364 —] -
- 334 - 322
/ ] J 4=§§§§§§§.
C:; w—— 45?7

318 3 362

| | , ”'\ . 1306
314 — (] . i} | A"/, _




predeterm ned direction. 21. A conputer as in CCaim 20 |whererA—the ===
cam fol.l-ower i S connected in series to two pivotably mounted |[dREFEGAGEMENT SHEET
l east ome of the drive arms being connected REPLACEMENT SHEET 6 0CT

REPLACEVMENT SHEET Date: 10 JUN 1996 35 to at |east one of the k@%bOan .....................
pallets. 22. A conputer as in Caim20 wherein the carrfoltower—Ts "

reci procal |y novably nouKE¥BOARD (WETH SPRANSLATING SECTTONSAr war d
directions. 23. A conmputer as rtn am.JlIg whererm a srdeof at | east one of

the keyboard pallets forms a porti &23d ide wall to the conputer when
the cover is in the closed position. :

A keyboard assembly for a computer with movable keyboard
pallets. The pallets are movable relative to eaéh other
between a compact stowing position and an extended
operational position. A movement mechanism moves at least
one of the pallets in a lateral direction relative to the
other pallet and then towards the other pallet in a.
direction orthogonal . to the lateral direction. The
movement mechanism can be connected to the cover of the
computer to automatically control movement of the pallets
based upon position of the cover relative to a base of the
computer. . Thus, the pallets can be automatically moved
from the compact stowing position, when the cover is
closed, to the extended operational position when the cover
is opened. Upon moving the cover from the open position to
the closed position, the pallets are automatically moved
from the extended operaiional position to the compact
stowing position. '




. 24. A conputer,as in Claim[err] wherein the keyboard assendiELoGERMENT SHERT
movenment nechani smfor first noving at | east one of the kpéboard pall ets

| aterally outward and then noving the at | east one keyboal 'ﬁam(ettvebbcmarl@_gumc
on the housing. 25. A conputer as in O aim 15 wherein the keyhoard assenhly
has means for maintaining the keyboard pallets in a gener ﬁEPiR@%KﬁﬁuTSPEET
orientation. 25. A conputer as in Caimg5 wherein the firfst p05|t|on has
general square shape and the second diffé€rent position ha @ag;enelaﬂJUNm
rectangul ar shape. 27. A nmethod of reconfiguring keyboard tpalt-ets—ot—a-
conputer conprising steps of nmoving a oover of the _conputer from a
first position relative to a baseCldM8the conputer towards a second -

AT ) a1 AR

1. A Xeyboard assembly comprising:

at lsast » first keyboard section and a second keyboard
section, at least one of said keyboard seactions deing
movable with rclptet to another of said keyboard sectianl,
and

moving means for moving said at least one Xeyboard section
with respect to said another keyboard section solely by
translation, in a plane containing said keyboard sections,
from a stowing position to an operational position;

wherein said keyboard sectiaons sach have a single side
configursd to mate with & corresponding side of said
koyboard sections and are configured so as toc mate, at
least partially, along the sides configured to mate in doth
said stowing position and said operaticnal pesition.

2, A keyboard assembly as in Claim 1 wherein one of
said keyboard sections is movable by said moving means and
another of said keyboard ssctions is fixed.



fourth position based upon the novenent of the cover. REFERGCEMENIT SBEECT
Date: .10 JUN 1996 28. A nethod as in Caim27 wherein the first position
in"a closed position, the second position is an open position e
position is stow ng position, and the fourth position is an ektRERIACEMENT SHEET
operational position. 29. A nethod as. in Caim27 wherein th§ first1 ¢
position is an open position, the seco%q position is a closef Qm&nu4{ﬂhJUMnﬁﬁﬁu
the third position is an extended operational position, and theftourth

position is a stowing position. 30. A nethod as in O aim30 Wiereinmthe

pallet in a sarb pikkeveonthosnennme oemeneina: - (I
* [ L M s *

at least two kayboard gections; and

means for moving the at least two Reyboard sections
relative to each other between a stowing position and an
operational position, the means for moving being adspted
to move the keybhoard sections from the stowing position in
opposite lateral directions relative to each other and,
after a predetermined amount of relative lateral movement,
at least one of the keyboard sections then being movable
towards another one of the keyboard sectiona in e
direction generally orthagonal tc its previous lateral
diraction, wherein the means for moving retains the
kayboard sections in a single plane. -

4. A koyhoérd asgembly as in Claim 3 wherein the
assembly comprises at Lcnst three keyboard sections.

5, A keyboard assembly as in Claim 3 wherain the
means for moving retains the keyboard sections in a
congtant orientation relative tc each other over a
majority of their movement. :

6. A keyboard sssembly as in Claim 3 wherein the
keyboard sections sach have a side that have a stteped
shapes and mates with each other, at leaat partially, in
both the stowing position and the operational position.

7. A keyboard assembly as in Claim 3 whersin the
orthogonal direction is & direction towards a front of the
keyboard masssmbly.

8. A keyboard alnombly.al in Claim 3 wharein the



keyboard pallets. 31. A nethod as in_d aim27 wherein the stefEPOACEMENT SHEET
automatically noving noves a right one of the pallets longitudinally

| aterally outward then forward on th m od as i 27
wherein the stop of automatically rm\(j” ﬁmu l, Igﬁ" one of [t REPRLATEMENT SHEET

longitdinally laterally outward on the* b&#set 38. A method asffin claim27

!

wherein the stop of automatically noving naintains a substantfi Batey. {:@fréUHnm
orientation of the at | east one keyboard pallet relative to t bas
met hod as in Claim 27 wherein the step @8 automatical | y novi ng corrprl ses
nmovi ng two of the keyboard pallets-in opposite outward |ateral directions
and then noving at |east one of the two keyboard pallets In a forward
di ecti on on wweeansafer Hoviag inclaidem MLNi shdpedcguidyisiptal andr pins
: slidingly located in the guide slots.

9. A keyboard assembly as in Claim 3 wherein the
neans for moving includes a f£irst drive arm pivotably
mounted to a housing adapted to push the keyboard sections
in the opposite lataral dirsctions simultaneocusly.

10. A keyboard assembly as in Claim 9 wherein the
means for moving includes a spring connectsd to the first
drive arm and the housing for biasing the firast drive arm
in a first position on the housing.

11. A keyboard asssmbly as in Claim 10 wherein the
‘means for moving includes a cam surfacs on a pivot
mounting of a cover to the housing and a cam follower
connected to the first drive arm.

12. A keyboard asaembly as in Claim 11 wherein the
means for moving includes a second drive arm pivotadly
mounted to the housing bestwesn the cam followsr and the
first drive arm.

13. A keyboard assembly as in Claim 3 whersin two of
the keyboard secticns are movable towarda sach other in
dirsctions generally orthogonal to their previous opposite
lateral directions. .

16. A keyboard asgenbly as in Claim 3 wherein the
means for moving inaludes intermeshed gears that ars
connected to the keyboard sections that move the keyboard
secticns in arc shaped paths, but maintain the keyboard
ssctions in generally constant orisntation relative to a
housing.

13, In s computer having a housing, a display,
slectronic cirguitry, and a reconfigurable keyhoard
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REPLACENENT SHEET Dat e: 10 JUN 1996 37—¢ci+eul Lr_y.,_ a_housi ng™w"
cover, the cover being novably attached to the base ‘between open_and cl osed

posi t i ons, the inprovenment conprising i"’ﬂ’ ﬂ | y hav Ak
t wo anabIe keyboard pal |l ets and, nean wﬂﬂ' u@ﬁ, Hﬂly nov ﬁgEékﬁd“ =NT SHEET
keyboard pallets on the housing reI ative to each' otsher. 36, A [%t@cf rﬂ)gyﬂ Lm _
device as in Claim35 wherein the nmeans for automatically nov S adaprés
to automatically nove the keyboard pall ﬁts when the cover is noved, at
| east partially, between the open and c #sed positions. 37. An electronic
device as in Caim35 Werein the keyboard assenbly i ncludes neant for
mai nt ai ni ng the keyboard pallets in a single plane wth each other. 36. An
el ectronic dafisssbly,i the Lmprorement Mprﬂline;/board assenbly incl udes
means for maintaining the

the keyboard assembly having at lsast cnhe keyboard pallet

movably mounted on ths housing betwean a first position

relative to another keyboard pallet of the assembly and a

second different position ralative to each other, esach

pallet having a single side that mate with sach other, at

least partially, in both the first position and the locond

position,

16. A computer as in Claim 15 wherein each of the
sidas that gesharally mate with each aother have & gsneral
step shape.

17. A computer as in Claim 185 wherein the keybocard
pallests sach have a genaral triangular shape.

18. A computer as in Claim 13 wherein the keyboard
assembly includes means for automatically moving the :
keyboard pallsts between the first and second positiens
based upon movement of a cover of the housing relative to

- a base of the housing from a closed position to an opsn
position,

19, A computer as in Claim 18 wherein the means for
automatically novinq includes & radial cam arm on tha
cover.

20. A computer as in Claim 19 wherein the means for
automacically moving includes & cam followsr connected to
the base and a spring that biases the cam follower 1n s
predetermined direction. '

21. A computer as in Claim 20 wherein the cam
follower is connected in series to two pivetably mounted
drive arms, at least one of the drive arms deing connected



keyboard pal lets in constant orientations as they are bei ngFEHbHERENTOSHERE

t he keyboard pallets includes neans fo oun1y novi ng .Lhe two
pallets along nmirror inage paths.. m |ce as”Ql_q?A 9
wherein the nmeans for autonatlcally anf paIIe S |nc J%%ngSHEET
gears connected to the two pallets that nove the two pallets EEB

paths. 41. An electronic device as in-Claim40 wherein the  [LRERLACENEN =™
SHEET Date :10 JUN 1996 38 gears includg a pinion gear and, the neans

for nmoving includes a rack novably nmounted to the housing.

to at least one of the keyboard pallets.

22, A computer as in Claim 20 wherein the ocam
follower is reciprocally movedly mounted to the base in
forward and rearward directions.

23. A computer as in Claim 18 wherein =& side of at
least one of the Xeyboard pallets forms a portion of a
aide wall to the oomputor when ths cover .is in the closed
position.

34. A computer as in Claim 13 wherein the keyboard
assembly includes a movement mechaniam for first moving at
least one of the keyboard pallets latsrally outward and
then moving the at lnast one kxeyboard pallet forward on
the houaing.

25, A computnr as in Claim 15 uhorcin the Xeyboard
assembly has means for maintaining the keyboard pallutl in
e qan-rally constant oriontntion.

26, A computer as in Claim 15 wherein the firat
position has a general sguare shape snd the second
different position has a genaral resctangular lhlpl

27. A method of rncentiqurinq keyboard pallotl of a
computer aonp:iling steps of:

moving a cover of the computer from a fLirst
position zrelative to & base of the computer
towards a second poaition relative to the dase;

and

nufomaticclly moving at least one of the
keyboard pallets from a third position towards &
fourth position based upon the movement of the
covar.



42. An electronic device as in Caim4l wherein the neans E SHEET
i ncl udes a cam surface connected to the cover that i'S adapted to nove the
rack. 43. An el ectronic device having T keyboar;|

the assenbly conprising: at |east two ﬁmmmmilﬂgmm{ ca fir
keyboard sections being novable relativé t®& a second ene of t keypg ‘jUN 1996
sections, the first and second keyboard sections being | ocate Patcs:- ?ggie -----------
pl ane on the el ectronic device; and neang for 1imting the first an
keyboard sections to locations only in the. single plane, wherein the first
keyboard section is novable relative to the second keyboard secti on between
a first nesting-position adjacent each other and a second different nesting
posi tion adj aceRf. edeh mothod Aafc in; SRR 2 ¥ROTRABH NG ELXAY ons being
| ocated in t positigne im anclpssdphposition h&Ehe seconddpostbien it 8mg

posi tions. 4Zopem paisidiion;i thecthizd positiCmiin ssowdngcbosition, and

the fourth position is an extended opsrational position.

e e
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29, A method as. in Claim 27 wherein the £irst
position is an open position, the second position is a
closed position, the ¢third position is an extended
operational position, and the fourth position is a stowing
poaition.

30, A method as in Claim 30 wherein the step of
sutomatically moving the at leaast one Xeyboard pallet
maintains the pallet in = same plane as another one of the
keyboard pallets.

31. A method as in Claim 27 wherein the step of
automaticdally moving moves a right one of the pallsts
longitudinally laterally outward then forward on the base.

32, A method am in Claim 27 wherein the step of
automatically moving moves & left one of the pallets
longitdinally laterally outward on the bass.

33. A method as in Claim 27 wherein the step of
automatically meving maintaina a substantially constant
crientation of the at least one keydboasrd pallet relative
to tha base. :

34, A method ‘as in Claim 27 wherein  the step of
- automatically moving compriges moving two of the keyboard
palleta in opposite outward lateral directions and then
moving at least one of the two Xeyboard pallets in a
forward diection on the base. ' ) _ _

35, In an electroenic device having electronic
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first and second keyboard sections each-have a _shaped side tﬁgmﬂggggiﬂié%§g_~
mate with each other in both of the fi rst and second nesting positions
An el ectronic device as in Caim43 vvh ”M] nd sec
sections are nounted on a base of a ho !ﬂtronlc(iEPKREEMENkSHEET
the assenbly further conprises neans for r td1nmngs first pnd second
keyboard sections at constant angul ar orientations on the basg.Date:.] QJUNm
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cirouitry, a housing with & base and cover, the cover
being movably attached to the base between opsn and closed
positions, the improvement comprising:

& Keyboard assembly hhvinq at least two movable keyhocard
pallets and, means for automatically moving the keyboard
pallets on the housing relative to sach other.

36. An electronic device as in Claim 3% wherein the
means for automatically moving is sdapted to automatically
move the keyboard pallets when the cover is moved, at
least partially, between the cpen and closed positions.

'37. An electronic dsvice as in Claim 35 whezein the
keyboard assembly. includes means for maintaining the
keyboard pallets in a single piane with each other.

38. An electronic device as in Claim 35 wherein the
keybourd assembly includes means for maintaining the
keyboard pallsts in conltant oriontationl as thay are boinq
moved.

39. An slectronic device as in Claim 35 whersin the
means for automatically moving the keyboard psllets
- includes means for simultaneously moving the two pallets
along mirror image paths.

40. An elgctronic device as in Claim 39 wherein the
means for automatically moving the keyboard pallets
includes gears aconnacted to the two pallets that move the
two pallets in arc shaped paths.

41. An electrenic davtco'al in Cluim 40 wherein the
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gears include a pinion gear &nd, the means for moviﬁg
includes a rack movably mounted to the housing.

42. An ealectronic device as in Claim 41 wherein the
means for moving includes & ¢canm surface connected to the
caver that is adapted to move . the rack.

43, An aelectronic device having a reconfigurabls
ksyboard asssmbly, the assembly compriaing: :

at least two keyboard sections, a first one of
the keyboard sections bdeing movable relative to
a second one of the keyboard sections, the first
and second keyboard sections bheing located in a
- single plane on the aslsectronic device; and

means for limiting the first and second keyboard sections

: %0 locationa only in the. single plane,

wherein the first keyboard section is movable raslative to
the second keyboard section between a first nesting
position adjacent sach othear and a second diffesrent ¢ ,
nesting position adjacent sach other, the first and second
keyboard sections being located in the single plane for
both of the first and second nesting positions,

44. An slectronic dsvice as in Claim 43 wharein the
first and second keybkoard sections sach have a shaped side
that generally mates with each othsr in both of the first
and sscond nesting positions. :

45. An eslectronic device as in Claim 43 wherein the
first and second keybocard sections are mounted on a dasge of
a housiang of the electzonic device, and the asaembly
further comprises means for retaining the first and second
govboard ssctions at constant angular orientations on the

ase. _ S



