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[57] ABRSTRACT

A combination keyboard/joystick controller is pro-
vided in which a joystick shaft is pivotally mounted on
one =nd, The shaft passes through clongated aperiafes
in two paraliel plates. Each plate B capable of moving
alopg an axis in response to jovstick movement along
that axis, and each plats is coupled to a potentiometer
which therefiore provides an analog outpat indicative of
Joystick movement along the two axes,

Also provided is a keyboard mounted on a fex clreuil
A array of keys incleding a conductive material coop-
erate to cause clectrical conatact between traces on the
Mex edreuil,

20 Claims, 11 Dniwing Figures
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1
CONTROLLER UNIT FOR VIDED GAME

BACKGROUKD OF THE INVENTION

This imvention relates to controller units having a
joystick controd section and a keyboard control ssction,
parttealarly for use in video games,

Confroller onits are knoemn which are desined for
the purpose of providing playver input signals to vides
game circwitry, Such controllers are generally of two
types: the jovstick type and the kevboard fype. The
Jovstiek type of controller umit typically inclodes a
pivodally mounied monually operoble joyatiok coatrol
arm and means for gencrating signals, which are inter-
preted by associated video gome circwitry os desred
mition of position signals for mowvabie player display
objects (o5 o missile, an airerail, a hockey player, ete.).
Some jovstick controller units are designed 1o produce
digital motbon signaks, and sach onits typically inclode a
plurglity of associated contact switches positioned o4
the four quadrants of o cirle for the purpose of provid-
kg K-V switch closure signals. A representatnde com-
troller unit of this type is shown in U35, Pat, Mo
£,124, 787 to Aamoth et ol lsoed Mo, T, 1978 Chher
jovstick contraller anild are deslgned o prodoce aralog
motion signiels and such units typically ivclude a pair of
potentiometers each having @ driven shafi which fol-
lows the modion of the joyvetick along o particalsr or-

azie. Some axslog joystick controller units, of
which U5, Pat. Mo. 4,275,611 to Asher issued June 30,
1981 i representative, fequire & binsing mechanism
which sutomatically retuens the jovstick 1o n cendral
neutral positon when released. While such self-center-
ing units pre wseful for some game spplicotions, this
fegture is & disadvantage o many olser game appiica-
tions, Oher analog jovstick controller unlts do not
incorporate o self-centering feature, Such unils, how-
evver, mist tvpically conpect the joystick to the pateati-
ometer by means of direct mechanical connectors—e.g.
mechanical bails—which requires the potentiometer to
be physically mounted i the wnit with the axis of the
cantred shafl perpasdicular to the axis of the jowstick (in
the meutral position) which resulis v a controller onit
having a thickness dimension dictated by the diameter
of the potenfiometer. Pechaps more importantly, the
usual construction of & non-self-centering anatop joy-
stick controbler unit provides no mechanical pdvantage
betwoen the joystick movement and the potentiometer
contral shoft rotntion, widoh is undesirable im game
spplications, A joystick controller tyvpically ako. in-
cludes an addidoral push button and amociated switch
for generating five cofitrel signals for bunching o mis-
gile display ohject, serving a tennis ball, and the like,
Kevboard control units typically inclode a pherality of
manually sctuatable pesh buttons useally arrenged in a
standard twelve key pad configuration for the purpese
of providing individual key switch signals which are
interproted by the associpted video game circuitry as
control signals for a movable player ohject (such s a
boxer of & skier). In addition, known keyboard control-
lers include additional manually operable key switches
mounted on the side of the contrelier bousing for pro-
viding additional action function signals.

These two basically different types of controller units
were orginally independently developed for use with
different types of dedicated video games each being
capable of affording one type of game play only, With
ithe advent of carteidge type video games, however, the
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need has developed for o usiversal type of contealler
eapable of providing both the joystick and the keyboard
tvpe of controb functions. In general, video game con-
troller unlts must be relatbvely mexpensive to manufac-
ture, due 1o the competitive natuee of soch consumer
dewvices, and further such controller units must be ox-
tremedy Togged and refiable in operation due o the
mough handling and exiensive we which such umits
encounter. In sddition, as cartridge ype video games
become increasingly sophisticated, it B highly desirable
to provide for both independent joystick and keyboard
funcitonal operation and 2lso for combined poystiok and
keyboard fonctional operation, i order to afford the
geeateat fexibility for the use of 8 combined controller
anit
SUMMARY OF THE INVENTION

The preferred embodiment of the invention  con-
prises a combined joyarick and kevboard controfler wnit
which is durable, relatively inexpensive to monufactine,
and highly suitzble for use with vides games, both so-
phistcated amd wmophisibcated.

The preferred embodiment includes o housing for a
Jovatick contrgd porton and 8 kevboasd contral por-
tion. The jovstick controll portion includes o conteal
shaft pivotally mounted 1o a sopport in the housing and
huving = contral keob positioned at the apper cnd and a
central hall section for transbating two independent
eotion translation members arcimged in the hoosing for
slsting mation m mulually orthogonal divsctions. Each
motion trassiation member includes o central reclanguo.
lar aperture for recelviag a slide block captured by the
ball section, each rectanguine aperture having o long
mxis extending o the divection of modion of the other
motion translaion member so that each translation
member cun be Indepandently operated. Esch motion
transtation member further inclodes an apeciure for
recciving the operating end of a crank member, cach
crunk member being attached to the input shalt of &
different vernier signaling device, which in the pre-
fierred embaodiment comprises an analog signal genero-
tor. Each vernder signaling device is szcured wathin the
housing against rofation, s that translation of the asse-
cinted motion translatson member in response b0 move-
ment of the jovetick control arm results in rotary mo-
tisn via the crank mechsnism of the vemnier signaling
device input shkafk,

The keyboard section of the control unit includes a
flex circuit switch matrix supported on a plate within
the housing, and a resilient key switch overlay baving
individual vpstanding key members positioned over
associated copductive switch contact regions of the flex
circult and received within individual aperfures in a
cover portion of the hoising. The fex circuit comprises
& flexible plastic subatrare having conductive patternd
formed thercon, the flex circait including & main body
portion Incated under the key switch matrix snd a pair
of lterally spaced longitudinally extending srms ex-
tending From the keyboard region along the sides of the
heaming past the joystick portion to the opposife end of
the lowsing. The terminal portion of each lateral arm
inclodes & pair of switch contact regions arranged for
use with o pair of key switch members mounted in the
sicke of the housing, In addition, one of the lateral arms
heas & terminnl portion extendaing nwardly across the
inner top of the housing with & plurality of switch
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contact reglons arrenged for we with top mounted key
switch members,

For a foller undertanding of the najure and ndvan-
fages of the imvention, reference should be had o the
ensuing detailed description taken in conjunciion with
the acoompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a perspeciive view of a preferred emiboddi-
mend of the lavention,

FIG. 2 {5 a sectional view taken along lines 232 of
FIE. I;

FIG. 3 is a compound top view of the jovetick por-
tHen of the preferred embodiment showing individual
elements partially broken sway;

FIG. 4 is a perspective sectional view of the joystick
portion of the preferred embodiment;

FI(3. § is a perspective view of the flex circuit with
the housing showm in phantom;

F1G. 6 fs & plan view of upper actustor plate 36;

FI3., 7 is & plan view of kower actuator plate 37;

FIG. 8 is an exploded perspective view of the dust
sl mind retabner ring;

FIG, 9 s p perspective view of the fexible switch
matrix:

FIG. 10 is a partial exploded perspective view of the
side mounted switch elements; and

FIG. 11 is o partizl exploded perspective view of the
auxiliary switch elements,

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Tuming now o the drowings, FIG. 1 shows a com-
bined joystick keyboard controller unit acconding to the
invertion and generally designated by reference mu-
meeral ML As seen in this Fig, the controller oait in-
cludes a joystick portion generally designated by refes-
ence numeral 12 and a keybosrd portion generally des-
tgnated by reference nomeral 14, Joystick porthbon 12

1a
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translating or actuator plate 36 (F1G. 6) and a lower
modion frpnslating or actuator plase 37 (FIG. T), Upper
actustor plate 36 is constraimed for modion ransversely
of the controller housing by means of guide ribs 39, 48
formed in the upper half casing 42 of controller wndt 10
as partlally depicied in FIG. 3; while boltom acteator
plate 37T is constraimed to transiatory motion longitudi-
mally of the controller amit 10 by means of guide mibs 44,
45 similarly formed in the top casing 42,

Baottomm actuator plate 37 is supported from below by
flange 30 of slide block 29, The position of each aciua-
tor plate 36, 37 is controlled by the epper reclanpgular
portion 31 of the shide block 39 and, as best seen in FIG.
3, motion of shide block 39 in 8 direction transverse of
the controller unit 10 causes translatory motion of
upper actuator plate 38, while motion of shide block 19
in the langitedinal direction of controller unit 10 resalts
in transkatory modion of lower actostor plate 37, Maotion
of slide block 39 along directions intermediate the two
arthogonal directions resalts m translatory motion of
both actuntor plates 36, 37.

Upper soteator plate 36 includes an arm 49 having an
ip!rl:l.li‘ESI in which the driven end 52 of o crank mech-
anism 53 i loossly received. Crank mechanizm 53 is
mounted ot the imput shaft 55 of an analog shgnal
generaling device 56 which in the preferred embodi-
meni comprises o potentiomster having o sebstantzally
hinear resistance characteristic, Similarly, kower actua-
tor plate 37 includes an aperture 59 in which the operal-
ing end 60 of a crank mechanmsm 61 is loosely received.
Crank mechanism 61 & secured to the operating shaft 63
of an analog signal generating device 64, which also
preferably comprises a pofentiometer. As will be appre-
cinfed by thoss skilled n the ort, linear modion of the
actustor plates 36, 37 is converted info rotary motion of
the ghafts 55, 83 by crank mechanisms 83, 61 The me-
chanical advantage of the system is determined by the
distance between the center of radius of the pivot piece
on the lvwer end of shait 21 aad the mid-point of the

includes o mamanlly operable control knob 15 for pro- 40 ball socket portion 37 of compound plece 22, and the

viding 360" plawver object motien signals 0 an &ss0ci-
ated viden game undt, the comtrol kmob 15 being
mounted for pivotal motion about an axis in the manper
described below. Keyboard portion 14 includes a pla-

rality of manually actustable key switches 18 for pro- 45

viding individual player pction signals for the nssocted
video game wnit. In addition to the key switches 16,
conteadler unid PO i further with side monnted
key switches 17, which normally fanction as fire control

butions, and top mounied key switches 18-20, which %0

preferably function & a game start switch, game pause
switch, and gume resst switch, respectively.

With reference to FIGS, 2-4, the joystick portion of
controller unit 10 includes & control shoft 21 having an

upper end on which the conirol ksob 15 is moanted by 55

press fitting, and o lower end to which a combination
pivot picce and ball socket 22 is attached. Shaft 21 is
preferably fabricated Ffrom a suitable metal, such as
steel, while the member 22 is fabricated lrom & hard

smaoih molded plastic materinl, The lower end member &0

22 is received i a plvot socket portion 23 formed in the
lower wall 24 of the bottom casing section 25, and pro-
vides a pivotal support for the control shaft 21, The ball
socket porton 27 of member 22 ia captured by & slide

block 29 having a lower flange 30 and a central rectan- 65

gular upper portion 31 Centrad rectangular upper por-
tion 31 s slidably received in 8 pair of rectangilar aper-
tures 33, 34 formed, respectively, in an upper motion

distance between the axis of cach podentiometer control
shaft and the axks of the driven end of the cormesponding
crank arm. In the preferred embodiment, these dimen-
sions are 0855 in, and 0,325 in., respectively, which
prowvides a mechanical advantage of spproximately 3:1.
More specifically, angular movement of shaft X1 over
ihe full 30° mnge of permitied movement (measured
with respect to an axis normal to actoator plodes 36, 37)
cesalis in anpular rotation of shafis 5%, 63 of 907,

The joy stck partiom 12 of controller aalt 10 further
includes & dust seal &6 which sarrounds the operating
shaft 21 amd the sccess aperture §7 formed in the top
casing 42, the diost seal 66 being retained along the
periphery by means of a retainer ring 68 having a plural-
ity of nibs 6% which are sap fitted inio corresponding
apertures T (see F1G, B

The keyboard portion 14 includes a support membar
TL {FIG. 2) pnd o support plate 72 on which a flex cic-
cuit generally designated by reference numersl T4
positioned. As i best seen in FIG. 5, flex circwit 74
includes a central bady portion 75 having a plarality of
switch sites 76 formed in the top surface thereof, Each
swiich site 78 incledes a comb-like section with a plural-
ity of spaced contact fmgers adapted o be bridged by a
copductive member in the manner described below.
Main body portion T8 of fex circuit 74 terminates moan
oulpal contacd region T8 adapted to be electnically and
mechanbeally coupled to 8 conventional connector
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block (not shown) for the purpose of furnishing output
sgnals to the sssociated video game ankt.

Flex circuit T4 further tnelsdes Grst ond s=cond later-
ally spaced arm portions §1, 82 extending along the
inner side surface of confroller undt 10 past the joy stick
portion 12 1o the upper end of the contradier unst 10,
Arm portion §1 terminnies in a free énd having & pair of
key contact regions 84 in a podition o be operated by
the right hand fire buttons 17, Arm portion 82 similarly
mclwdes a pair of key coatact regions 85 positioned (o
be operated in conjunction with lefi hand fire buttons
17, and further includes & transversely extending end
portion 7 having thres key contact regions 88, 89 and
9 which are positionsd along the inaer top surface of
controbler unit 10 at 8 location undemeath key switches
18, 19, and 20 respectively.

Flex circuist 74 is & fobriceted from a thin, tough flexi-
ble plastic materkal on which the conductive paths and
key switch regions illustrated are deposited,

Beferring agnin to FIG. 2, a Mexible awitch matrix
geuera]l:,' d-EF.'lE'nu:l by réference numeral 95 and shown
in perspeciive in FlG. 95 positioned on the fop surface
of fex circuit T4, the switch matrix 95 laviing a plurality
aof individual key switch elements %6 each located
within a different apertwre 97 formed @ the keyboard
section 3% of top casng 42 Each key switch slement 96
terminnics af the bower end in & recessod pontion 101
|:|.u.1.r.i|:|g t conduotive button 102 received thersin ond
normally spaced above the corresponding key contaet
region of Mex circuit T4, Whenever the top surface of &
key switch element 96 is depressed by the player, the
conductive button 102 makes contact with ihe spaced
fingers of a correspondmy key condact region of flex
circoit 74 to provide an electricnl switch closure.

FIG. 10 illestrates the construction of the side
modbited key elements, with only the lefi hand sde
being llostreted, As seen in this Fig., key elements 111,
112 are molded m o conpecting web 113 and each ele-
ment 111, 1121 & provided with a conductive botion 115
normally located within a recess 116 formed i the mner
surfice of the unit. Button 115 is physically armnged to
bridge the conductive fingers in upper confact region
BS, The lower side edges of web 113 are positioned
imwardly of a pair of inner walls 117, 118 formed in
bower casing 25, and the key clements cxtend outwardly
feom & pair of correspondingly shaped aperiures 121,
122 formed 1o a side bezst 123, Side bezel 123 hos a pair
:lr:dgl: rp:nr;;irﬁ. 1246, 127 which are received m i pair aof
slots 128, 120 formed by inner walls 117, 118 and outer
slde wall portions 130, 131, Side berel 123 also has a
trnsversse hacking brace 133 provided with a locating
pin 13 which is received in locating apertire 135
farmed in the center of web 113,

FIG. 11 illustrates the construction of the top
mounted auxiliary key clements 18-3, As scen in this
Fig- key elements 18-30 ase similar in structore 1o the
side mounted key elements of FIG, 10, and are interoon-
necied by means of 2o ntegrally mobded web 140, Each
key clement 18-20 has o correspending. normally re-
cesged condmctbve button (pot shown) arranged to
bridge the comtact regions 88-80 (FIG. 5) when the
camesponding key element b5 actoated, A recess 141
accommpedates both the transverse end B7 of Nex cirowid
arm H2 and the Bey element web 1HL A snap-in hezel
143 having key element aperfures 144-146 retains the
amembly in place.

As will powr e upparanl, contgaller unis fabricated
apeordusg 1o the invention posssss several ndvantaged
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when wsed in conjunction with consumer type video
gnmes. Farstly, the controller unit i extremely inexpen-
sive o fabricote since the mapority of paris are made
from malded plasic or other low cost materizls (such ns
flex carcuil 74 and switch mndrix 85} Moteover, the unit
ks relatively simple to assemble go that the manufactur-
kg cost is relatbvely low. Onee nsembled, the units ars
extremely rugped, particelardy when the casing is fabri-
cated from a high mpact plaside material. In additgon,
the extremely simple kevboard switching mechanism
andl joy sbick mechanism are haghly tolernng o abase
and are highly refiable over cxicnsive periods of wse
Ancther sdvantage of the Invention resldes in the
electrical and mechanicol charactenstics of the jov stick
portion. Firstly, the nse of substantially linear podenti-
ometers or other vernier signal generating devices pro-
vides contineous analog position signals over 360° of
jov stick rotation, This is in contzest to conventional
game joy stbck unita, which employ as few as Four quasd-
rant switches which provide a minimwmn angular fnore.
ment signal of 45°, Thus, the sctoal position of the play-
er's joystick can be measured with exiremne sccuracy, 1o
a limear vernier seale if desired. Further, it is fmportamt
i pode thad, unlixe conventional pame joysticks, no
mechanbeal manng © used 1 fhe invention 5o Phat the
player may manipulate the joystick control knob 15 1ca
particilar positlon release the konob 15 and e joysikk
will remain m that position until forther monipulafed,
This frees the players hand o opesate tlse keyboard
portim af the confroller oait, whick is an imporiant
feptore in many of the corrent sophisticated video
pames. Por axample, lna foodball pame the jovetick may
e mted b contral o quorterhack who may be manipa-
leted tix @ position, by the player and left in that position
while the playver manipalates a forward pass key 16, As
apnther example, 0 a space batlle game, the joyaick
may control o plaver's spaceship and the position of the
jovtick may indicate both the direction amd speed of
movemenl. 4o that the player may sel his cowrse and
speed and then operate the keyboand switches 16

While the above provides a full and complete disclo-
sare of the preferred embodiment of the mvention, vart-
o modifications, allemate consitoctions and eguiva-
lents may be employed without departing from (he true
spirit and scope of the invention. Therefore, the above
description and illustration should pot be constraed as
limiting ihe scops of the hvention which is defined by
the appended claims.

1 claim:

1. A controfler unit for a video game circuil compris-

ing-

i lousing having top and botiom casing portbons;

0 kevbonrd it located adpcent o first end of sid
housing, said kevboard nnit comprising a support
member, o flex cirowlt member having a madn body
portion with a plurslity of spaced key confact re-
ghoais positicmed oa the apper surface thereof and
o output connector region for manfestng switch
closure sipnals, a key switch matria positioned over
said flex circust mamber and having a plurality of
key elements each incloding an ehectmienily con-
doctive comiscl member, ewch contact member
corresponding to a different one of snid spaced key
conact regions and wdapted fo coatact the associ-
ated key contact region when actuated, and a plu-
rality of aperiures formed insaid wp casing portion
for receiving the opper porton of said key ele-
menis; and
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a joystick unit located adjacent said keyboard unit,
said joystick unit comprising a base pivol mounted
in aid bottom casing portion, 3 conteol shafl ex-
tending through the height of said housing and
then terminating in sasd base pived, the terminating
point of said control shaft pivotally received in said
base pivot, an opper free end, and a cenirnlly bo-
cated ball portion, a slide block rofatably secured
to eaid ball partion and having a lower flanged
portion and sn wpper motion conirol poriion, a lipal
acisator plate mounted in sid hoosing for rapsi-
tory motion slong 2 first direction, & second aciua-
tor plate mounted in sad housing for translatory
motion slopg & second orthogonal direction, sokd
acinator piates euch being provided with a central
elongated apertare for recetving the upper motion
control porton of said slide block, said clongated
apertures hoving mutually orthogonal long axes,
first and second signal generating means secured Lo

saicd howsimg and kaving o driven coatrol shafl, and 20

first and second motion converting means each
having an operating arm coupled 1o o different
corresponding ore of said first and second actupior
plates for motion (herewith and a driving end coo-
pled o a corresponding one of said first and second
signal generating means control shafts for convert-
ing translatory motion of said first and second sctu-
ator plates 1o rotary medion of said signal generat-
M meand oot

3. The combination of claim 1 wherein said top casing
portion of said howsing ts provided with a downwardiy
depending se: of guide channels for confining said first
amd second sciustor plates for motion along sasd first
and second orthogonal directions, respectively.

3. The combination of clabm 1 wherein said first and
second signal generating means ench comprises a poten-
tiometer having o substsntially linear electrical resis-
tunce chasacteristic,

4, The combination of cinim 1 wherein ssid controller
anit further includes an additionnl key switch matrix
located adjscent the other end of aaid hovsing and hav-
ing a plurality of key clements each including an electri-
cally conductive contact member, and a corresponding
phirality of additional apertures formed in said top cas-
g partion for receiving the apper portion of said adds-
tional key elements; and wherein said flex clrcuit mem-
ber farther inclodes ot Jeast ope Internlly spaced arm
member extending from sasd first end to aid other end
of sxid hoosing, said arm member terminating in on end
portion extending transversely of said howsing and hav-
ing a plurality of =nid spaced key contact regions each
underlying a different one of sld additional electrically
comdwetive comtscd members,

5, The combinntion of claim 4, wherein said tlop cas-
ing portion includes an elongated aperture extending
transversely. thereof and o separpte bezel member se-
cured in spid elongated aperture, soid bezel member
having sabd additiona] apertures formed therein.

. The combination of claim 1, wherein said control-
ler uait further includes another key element kaving an
electrically conductive contact member, suid enother
key clement being located adjacent the other end o sabd
housing abong a side wall thereof, and nnother aperture
formed in said side wall of said housing for recelving the
oder portion of said enother key clement; and wherein
snid flen circuit member further inchades & laterally
apaced arm member extending along said side wall from
said fiest 1o snid other end of seid housing, said armi
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member terminating in an end poriion bavieg a key
contact repion facing said electrically conductive
contact member of said another key element.

7. The combination of claim 6, wherein said sule wall
includes an opening and said housing inclodes a scporate
gide herel member recoived in spid opeming, said side
berel member having said another aperture formed
theretn.

B, The combbation of claim 6. whesein said control-
ter unit further includes still another key element haviag
an electrically conductive contsct member, said sill
anothar key clement being located adjacent the ofher
end of said housing along the other side wall thereaf,
and still another aperture formed in said other side wall
of said housing for receiving the outer portion of said
eill another key slement; and wherein said flex circuit
member further inclodes another laterally spaced arm
member extending along said other sde wall from said
firat to said other end ol sabd housing, said another asm
member terminating in an end pordon haviog & key
contact region facing said electrically coaductive
contact member of said still ancther key slement.

9. The combination of cluim 8, wherein ssid other
side wall mclisdes another opening and said bowsing
includes apother separate side bezel member recedved in
saied another opening, said another separate side herzel
membar having said still another aperture formed
therain,

10, The combination of claim 1, whersin said control-
l=r it further inclades another key switch matrix have
ing n pair of key elements each having an cloctrically
conductive member, said pnother hey switch matrix
betng located adjacent the other end of said housing
along the side wall thereof, and ancther pair of aper-
tures formed in sald side wall of said housing for receive
ing (e outer portions of said another pair of key ele-
ments; and wherein sxid flex circuit member farther
includes o laterally spaced orm member extending along
gaid side wall from sakd first to soid oiher end of said
housing, sabd arm member terminating in an end portion
having a padr of spaced key conlact regions each facing
a different ome of said clectmenlly condsctive contaot
members of gaid another pair of key elements.

11, The combination of clim 10, wherein sid side
wall inclodes an opening and sald heusing includes a
separate side berel member recsived in sald opening,
said side beze] member having said apother pair of aper-
tures formed therein.

12. The combination of claim 10, wherein said con-
troller unit Further mecludos still another key swiich
matrix having another pair of key clements ench having
an electrically condective member, said still another
key switch matrix being located adpcent the other end
of gald howsing along the other side wall thereof, and
still another pair of ppertares formed in said other side
wall of said housing for receiving the outer portions of
sxid still ancther padr af key clements;

nnd wherein said flex circuit member ferther includes

another laterally spaced arm member extending
slong snid other side wall from sadd first to snad
oller end of snid howssing, said another arm awem-
ber terminating in an end portion having another
pair of spaced key comtact regions each facing a
differeni one of said electrically conductive
contact members of said stifl another pair of key
elements,

13, The combination of clalm 13, whersin said other
side wall includes another opening and sid housing
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inclodes anotler separate side bezel member recesved mn
said opening, soid another separade side bezel member
having sabd still another pair of apertures formed
therein,

k4. A controller unit for a video game circudl com-

prising:

a houging having top and bottom casing porsomns;

a keybonard onit Bocated adjseent a first end of soid
housing. ssid keyboard wnit comprising a support
member, a fex cirewt member having a main body
portion with a plurality of spaced key contact re-
gions positioned on the apper surface thareof and
an output connector region for manifesting switch
closure signaks, a key switch matrix positioned over
said Mex clrouit member and having o plosality of
key elements each including an elecirically cons
ductive contact member, each contsct member
corresponding 1o o different one of szid spaced key
contact regions und adapied o contact the associ-
ated key contact region when actuated, a plorality
of apertures formed in sid top casdng penion for
recelving the upper portion of sald key cloments,
firet and second ndditomal key switch mpirices
gach having e pair of key elemenis cach having an
glectrically conductive member, sald frst addi-
tional key switch mairix being located adjacent the
other end of said housing along o sde wall thereof,
said secomd adelitional key switch matriz being
located ndjacent the other end of said howsing

along. the other side wall thereof, and first and °

second additional pairs of apariures formed in said
side wall and said othes side wall, respectively, for
receiving the outer portions of said first and second
pairs of additional key clements, respectively; said
flex circuit member further including a first later-
alfy spaced arm member extending along said side
wall from said first to said other end of said hows-
bng, said first prm member terminating in an end
porthon having a first pair of spaced key comtact
regions each facing a different one of said electri-
cally conductive contact members of said first pair
of additional key slements, and a second laterally
spaced arm member extending along said other side
wall fromm sadd frst end to said other end of sakd
housing, said second nrm member terminating in an
end portion having 8 second pair of spaced key
contact regions ench facing a different one of said
electrically conductive contact members of said
second pair of additional key elements; and

& jovatick unit Jocated between said keyvhoard unmit
and said first and second additional key switch
matrices, said joystick unil comprising a base pivol
mounted in said bottom casing portion, a control
shaft extending through the height of said hoosing
and then terminating in said base pivot, the termi-
nating point of sakd control shaft pivotally received
in sald base pivot, an upper free end, and = centrally
located ball portion, a slide Block rotatably secured
to spid ball portion and having & Jower flanged
partian and an upper motion control portion, @ firs
actuator plute mounted in spid howsing for transla-
tory mation slong 8 first direction, & second actua-
tor piate mounted in said housing for translatory
motion along o secontd orthogonal direction, said
sctuator plates each being provided with a central
ebongated aperture for receiving the uppes molad
controd portion of snid slide block, said elongated
apertures boving mutually orthogonad lomg axes, 5

b
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et of guide chonpels depending dewnwardly in
snpd housing for confining said first and _second
actustor plates to motion along said far snd sec-
amd orthogonal directions, respectively, first and
spcond signel generating medns secured fo said
housing and havieg a driven control shaft, and first
and second motion converting means esch having
an operatng arm coupled to & different corre-
sponding one of said first and second actunior
plates for motion therewith and a driving end coa-
pled to a corresponding one of sald réd and second
signal generating mezns contral shafts for conwer-
i transkatory motion of said first and second sctu-
pior plates o rotary motion of snid signal general-
ing means candrol challs,

15 The combamntion of claim 14 wherein said side
wall aned said ather side wall sach inclodes nn opening
and sxid howsing includes a pair of separate side bezed
members each received in a different one of the side
will openings, each separate side bezel member having
8 different one of sakd firsl and second ndditional pairs
of apertures formed thereln,

16. The combination of claim 14 wherein said control
dmit further ipelodes a thind additionn] key swiich ma-
irix kocnted adjacent the other end of said housing and
having & plurality of key clements esch including an
electrically conductive contact member, and a corre-
sponding plurality of further apertures formed in snid
top casing portion for receiving the upper portion of
said additional key switch mairik key elements; and
wherain sabd flex circuil member further includes an
end portion extending Irom one of said first and sscond
arm members transversely of said howing and having a
plurality of said spaced key contact regions each under-
Iving a different one of said additional key switch matrix
key element ehectrically copductive contact members,

17, The combiration of claim 16 wherein said top
casing portion includes an elongate sperfure extending
transversely thereof and a separate fop bezcl member
seoured in snid elongate aporture, said top bezel member
having said further apertures formed therem.

18, An nnnlog jovatick controdler comprising:

o housing:

o control shaft movably supported in said housing
and hoving a first ead, 2 second end, and a centrally
lneated Ball portion;

@ first plate coupled to the control shaf;

a second plate coapled to the control shaft;

the housing including first guide means for restricting
moion of the ficat plate o a first peth within a first
plane substantinlly orthogonal to the axis of the
comtrod ahaft in its centered position, and secoad
guide means for restricting motion of the second
plate to a second path within a second plans sub-
stantially orthogonal 1o the pxis of the coatrol shafi
in its centered position, the second path being sub-
stontially perpendicuinr to the first path;

first analog means for providing a first anabog lmpe-
dance corresponding to the position of the first
plate relative to the housing;

second analog means for providing a second analog
impedance corresponding o the position of the
second plate relative 1o the hossing;

a pivot mounted to the housing wherein the first end
of the control shaft is pivodally coopled o the
pivol, and the first ond second plates are coupled to
the control shaft at positions intermediste the ends
of the control shoft;
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wherein the first plate foriber comprises a first gener-
wlly clongated aperture for coupling motien of the
.ontrol shafi in the first path fo motion of (the frst
plate and for not coupling motion of the control
shaft in the second path to the first plate, the Grst 3
generally elongated aperture having its elongated
dimension abong the second path; and wherein the
second plate further comprises a second generally
elongated apertare for coupling mation of the con-
irol shoft in the second path o motion of the see-
ond plate ond for not coupling motion of the coa-
trexd shaft in the first path o the second plate, the
second gencrally elongwted aperture having its
elongated cimension along the firdd path; and

a slide block rotatably secured to the centrally lo-
cated ball portion, the slide block being slidesbly
recelved within the first and second generally elon-
gated aperiures for movemen? relative to the first
plate along the long axis of the first apertere and 20
relative to the second plaie along the long axis of
the second aperture.

13
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19. An anabog joystick as in claim 18 wherein the first
analog means is a first cotacy analog potentbomeder
coupled 1o the housing and {0 the first plate having &
first rofatable shaft orieoted orthogonally to the fiest
plati; and wiversin the first plate & farther chamcterized
by & third generally elongated aperture; and wherein
the joystick further comprises first crank means coupled
to the first rotatable ghafl slideably recedved by the third
aparture for rotating the fird rofatable shafi in response
to movement of the first plate along the first path.

20, An amplog joytstick as in claim 19 wherein the
second analog mesns is & second rotary analog potenti-
ometer coupled to the bousing and the second plate
having » rodntable shaft oriented orthogopally to the
second plate: snd wherein the second plate iy further
characterized by a fourth generally ebongated apesture;
and wherein the joystick further comprises second
crank means coupled 1o the second rotatable shaft and
slideably received by the fourth aperture for rofating
the rotatable shaft in response to movement of the sec-
ond plote glong the second path,
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