| NBUT DEVI CE FOR | MPROVI NG MAN- MACHI NE | NTERFACE

sBackground of the Invention Field of the Invention 5 eﬂ““«\ﬁhéﬁgtﬁ
- présent invention relates to a man-machi ne interface, also referre

to as an input device, of the type generally used to manual Iy i nput

control signals to a conputer or other data processi ng systens. 10

Descri ption of I Art Manual | signal i nput

devi ces used 'w wa& FQB&MQSIQI%M'M%E%%AF m of

poi nti ng devi ces typically including a nouse or joystick. These _

poi nti ng devices are controlled by a human operator in order to

control 15 novenent of a cursSor on ter .screen, or to control
graphi c el ements on a vi (]g"(?i‘ﬁm%o‘&s)tgp PYeUO8.  These pointing

devi ces F'e&% ﬁg‘f}o[ ")l{l" taken the formof a rotatable ball, pivoting
lever, '(5 f; it s which serve as control data input neans whereby
the physi cal ”DV@HE;BPesCEm{ Eﬁvgﬂﬁpn%el. ra?éeoé tﬂrqemﬁﬁﬂqiﬁéhfﬂe'i'h‘t%qf?a%te .
correspondi ng changes Tn electrical input signals. €SE el"ectr’i cal
signal s ar ' host. ' t.Ar o lgh;@é Py ssion
circuit, aglgg%%s 0 d#a%_g-m%t?tlir%gl\ecgﬁyﬁ%g' 8gm%attg.pe1'§ée Ojsjfi%ew ce _
ecei ves {48 faRaaflyifhiuel At foB Ml gnals RS AOBERpRYEEXSE WlHKE Adla 3
processing operation which results 25 1n the corresponding novenent of a
graphi c el gepbs8ingheydicamisay screen

10  Description of the Related Art

Manually controlled signal input devices used with data

processing systems often take the form of pointing devices

typically including a mouse or joystick. These pointing

devices are controlled by a human operator in order to control

15 movement of a cursor on a computer screen, or to control gréphic

| elements on a video game display screen. These pointingdevices

have commonly taken the formof a rotatable ball, pivoting lever,

or push~buttons which serve as control data input means whereby

the physical movements of the human operator are converted into

20 corresponding chahges in electrical input signals. These
electrical signals are then input to a host device, through a -

signal transmission circuit, as a means of transmitting control
data. The host device receives the control data signals and

reéponds by executing a data processing operation which results

~ 25 inthe corresponding movement of a graphic element on the display

screen. —
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Wi'l e the poi nti ng devices are capable of inputting data to the host

.device in response to physical inputs fromthe human operator, their
response characteristics remain constant even t hough vari ous
operating conditions, such as changes in the 5 display or cursor speed,
may fluctuate. As a result, a feeling of direct and natural response

cor '322‘522& g ﬁﬁpﬁuﬁé‘%ﬁ%‘)ﬁﬁ%gﬁq devides af? 88 5%%%19%‘*%&3»%%%
Eggﬂi%ofﬁtg non |re &gm re |ng o?’oc%% + ﬁue@fg\é‘gltﬂﬁeﬁ ?e;fsace
anf am 11 ar Pt EESE, l}r%eki‘%p?‘eﬁb?%stgﬂﬁh%%%c%?%%%?i T ) R ehe

comput er - coRbhGh Py Gpebavend 'Ouhhor B6RP! | 88chOabNehhnges 1APERE!I 0N,

and often glve up before the necessary skill 1s 15 attain

Furt hegnorgis oz aﬁgsae@&é@%mh&eﬂm&wee As QPeEguien aOEeéilfngeV' ces
are forced to adapt to the shortcom ngs convent i onal poi ntin

devi ces, adfl difredd 89d I tRMRANGebpBAse is 1a&qtmtgf Bétweén daebperagianskil |
whi ch shoul d be unnecessary. As computers and other types of data

processi npathenpointing Evict eatd | gobresponding nottputt 69 he pAdét Of
everyday life in what i s becom ng an age of nultinedia data
present at idewice as widwed by thkesgnaphictcordjeiotns dibsplayeéconabbe
natural interface between t he human operator and the machi ne. 25
SUVWWARY Orsarx¢en NvVElmsOllack of natural response results in a non-direct
10 feeling of control and low level of interface between the human
operator and the apparatus. As a result, persons unfamiliar
or unskilled in the use of a data processing or other
computer-controlled devices have trouble adapting to their
operation, and often give 'up before the necessary skill is
15 attained. Furthermore, people' who become skilled in the.
operation of the devices are forced to adapt to-the shortcomings
of conventional pointing devices, and in doing so expend time
and effort in developing a skill which should be unnecessary.
As computers and other types of data processing equipment are
20 steadily becoming a more integral part of everyday life in what
is becoming an age of multimedia data presentation, it is only
reasonable to expect a more direct and natural interface between
the human operator and the machine.
25 SUMMARY OF THE INVENTION .-

One object of the present invention is to provide a means

of forming an improved interface between the human operator and

—
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One object of the present invention is to provide a nmeans of form ng
an inproved interface between the human operator and

- 3- t he machi ne through an input device capable of providing a nore
direct and natural feeling of connection between the control novenent s
of the human operator and the corresponding screen di spl ay as out put

§¥e§eﬁ?t o s Lk, R pliEh an Lngpy esvﬁéé"iﬂm%t R4 PROBIALES Ameren o
a her et caEFge id dRsured A g S e A Mebely thRt PrEF R voai Lim
Pastricti SR %ﬁ%ﬁ Fh Y bl sbetn C ARl B0 s 2wotRIES BRkarRc o i ng

TeANS,  TeoRRatPhy SRR AARRP' 7K Eak LPSCLAULAG gey BEDI U espons ve Lo

dlrect or an oper sO0 a5 to change vol unme of

the flyid mediumg Of@é‘f Lol dhd Q%gect of%ﬂé%fé%&ﬁﬁ% 183

genera [ ng contr tl on responsi opera I on 4%6 pr essure

app! yi ng @@@ﬁc@k&mgrwmﬁ 8oL REFmafiion WPRIP of Q8 P QEg eamk

i nformati on responsive to control 1 nfornmation |

i nformat i RoRSPLEES IMKhdIP FoT coilaihing ﬂﬂi&%é&lﬂﬂsﬁﬁﬁ hermetfEQUEY the
communi cation neans in response to the operation 20 by the operator

through t hgefl 68 MHTEAAPP MiahE FBRNSommAlRicating§Ofhé o1 fedhimOgoing
representing the operation by the operator Is input to the data

processi ngowystfeom Tdie cemtihigctimgy mehes contaiiyig i meanshe nidane oforhe
fluid nmediumthrough the communi cation
10 restricting flow of the fluid medium passing through the
communicating means, means for applying pressure to the fluid
medium responsive to direct or indirect inputs from an operator
so as to change volume of the fluid medium contained in the
containing means, means for generating control information
15 responsive to operation of the pressure applying means by the
operator, and means- for generating feedback information
responsive to control information input from the control
information generating means. The fluid medium is passed
thiough the communication means in response to the operation
20 by the operator through the pressure applying means. The
control information representing the operation by the operator
is input to the data processing system. The restricting means
restricts the flow of the fluid medium through the communication
means responsive to the feedback control information fed by the

25 feedback information generating means corresponding to the

control information.
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neaﬁs responsive to the feedback control information fed by the 25

feedback infornmation generating neans corresponding to the contr ol

i nf or mat i on. -4-

Accordi ng to anot her aspect of the present invention, an I nput devi ce
for inproving man-machine interface conprises a seal ed chanber

L ow fromor | ni SCPRESARY, Bolkh 3“‘%%?%%%%53?%8&&&%% ?if*?%v@%“” e
h t
Tesult i SREae QoYL R0l 1pEbUERG nap-padRibe acdPtide (BB R T oc

bei ng i nduggdby éﬁahﬂék%nnecte@rt&% %%Wﬂ%tgfgggkh&ﬁfgﬂc%%ﬁése%g I ctor

pi pe, a control data generati on neans capa

noni t or i Ngat hes SRGERa Y For ¥Qu1€f £i66 &V b2 J.ﬁ‘P(VWEhEﬁlBQ%mé%o‘ﬁF:ect < cal

mechani sm and converting hat operation 1nto correspondl ng e

signal $ amovemehtart&mn%m%@raﬂ %dhéﬁﬁﬂ%&%fﬂ bigestIne SneRRRAL €d by
t he control data generation neans are fed to a host device, a fluid

flow vari abbatredtinpitoEroanan sprdter ¢bsalecinidiidgesnd tHd vowideab' y
controlling the fluid flow status in the restrictor pi pe, and

recei ver cofcfividdmabhe cliamber) nhe bhahbesdbéimy induce®@biadn anlow
restriction nmeans through the application of a control response signal
appl i ed t oormtElaw odt fbuidednodghntheheestsictor pijey, accont¥bl data

Still other objects and advantages of t-he present I nvention w ||
becone reagengrappanameansocapabdesii physicallpmonitoriarg the opera¢ion

fol |l ow ng detail ed description, wherein only the
10 = of the control movement transmission mechanism and convert:.ng

that operation into corresponding electrical signals, a
transmissidn circuit through which the _signals generated by the
control data generation means are fed to a host device, a fluid
flow variable restriction means capable of electrically and

15 variably controlling the fluid flow status in the restrictor
pipe, and a receiver circuit capable of driving the fluid flow
variable restriction means through the application '6f a control
response signal applied to the restriction means from the host o
device.

20 Still other objects and advantages of the present
invention will become readily apparent to those skilled in this .
art from the following detailed description, wherein only the
preferred embodiment of the invention is shown and described,
simply by way of illustration of the best mode contemplated of

25 carrying out the invention. As will be realized, the invention
is capable of other and different embodiments, and its several

details are capable of modifications in various obvious
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preferred enbodi nent of the invention is shown and descri bed, sinmply

By way of illustration of the best node contenplated of 25 <carrying out
the invention. As will be realized, the invention i s capabl e of other
and different enbodi ments, and its several details are capabl e of

nmodi fications in various obvious

-5 - respects, all wthout departing from the invention.

Accor di ngl ;Fescﬂ?é’t(ﬁ'avm Ayl anWigbeuti prdeparking o ﬁéomegé'-ﬂleed imvention.
|IIustrat|ve |n re, %nd not ,as restrictiyve. BRI EF
DESCRI PTI O %M/\F @ drawing and degcriptdon §€ﬁe‘ﬁ%1ﬁecrﬁgﬁrd§drﬂ%t i on

of the prln op.eratl means_ of the inventjon; FIG2 is
an abbr evi s(ﬁra?d:rlﬁ’rﬁ o MAFGEG AN Rk Ashirestrichiverw i nvention as the

external input control device of a data 10 processing system
FI GS. 3A and 3B are an overhead view and a | ateral view w th partial

](c:rosts sgct hon r;asp](cact Lvel%m o é@?ﬁﬁﬁ%eﬁrﬁﬁﬁﬁ Iy nd ngt!onstof t he
i rst eTrbodi ment o e [ W' rolled inpu
device; 15 tam showi ng. the structure of theflwd
f1 ow vari abl'e restll'*l C%I%%h ﬁ”scaEeBEEEeﬁﬁaFFrQnsgéo S RIGATARAL of

the inventi lEGI h show ng the rel ationship
operati
bet ween an "n& "E€q Vol tagé1 an VI s Q’ty of the electroviscous fluid

used 20 in the ﬁé?fdlsefﬁi{)%%%&uated diagram of the first embodiment

of the invention as the external input control device of a data

10 processing system;

FIGS.3A and 3B are an overhead view and a lateral view
with parti_al cross section respectively, showing the operation
and functions of the first embodiment of the invention as a
manually controlled input device;

15 FIG. 4 is a diagram showing- the structure of the fluid flow
variable restriction means as used in the sécond embodiment of
the invention;

FIG. 5 is a graph showing the relationship between an
applied voltage and viscosity of the electroviscous fluid used

20 in the second embodiment;

FIG. 6 is a graph showing the relationship between an
applied electrical current and flow speed of the electroviscous
fluid_ used in the second embodiment;

FIG.7 is a diagrarﬁ showing an additional configuration

25 of a base pbint return means which can be applied to both the

first and second embodiments;
R —
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FIG 6is a graph showi ng the rel ationship between an appl i ed

el ectrical current and fl ow speed of the el ectroviscous fluid used in
t he second enbodi nent; FIG 7 is a diagram show ng an additi onal
configuration 25 of a base point return nmeans which can be applied to both
t he first and second enbodi nents;

-6- 8.is an external view of a third enbodi ment of the
i nvention: and Fﬁ" is an gxternpal wiey Rf adhixd gnhadipent of &hestic
pad and fluid system of the third enbodi ment of the invention. 5

DESCRI PTI ONP¥RRBEELRERABR EVBODI VENTS FIG 1 represents a
schematic view o eneral operatin ri nci ple of the nan-machi ne

i nterface of theirb(lt;‘gié'%ta Fﬁ?@ﬁt$?ﬁ1tl°naql Vlilel‘ﬁ‘gf B¢ PaS R udd o v, -
oil, or other,flui 0] ale wi t,hi n chanber 10 in a
manner mhe?gﬁ§eﬂh§?g §§F g e"éodé'b‘ﬁp Er Pr&I"F?%l"Bnt‘he chanber 10
results in a change of its I.nt ernal vqurre A restrictor pipe 30 is
connected to the chanber 10 and is of sufficiently small cross section

wth relation to t s to allow 15
the 1 ui d medram 50 {0 DESG ﬁﬁiﬁ?ﬁﬁ%ﬁ?ﬁ%ﬁﬁ?@@%@mﬁmgh t he
restrictor pipe BIG. lfeﬁﬁéééﬁts@yéﬁéﬁ&ti&%%ﬁ éﬁ't‘h'é gener&'?% é&h%’.{h ' S a

devi ce whi ch, when physical force is applied t hetr eon by an oper
ei ther di rprji.hglplle ot iembhymaglidesinter f4FaBEashd préfént &h@@ﬁ%'m‘iﬂ' urre

of the chanber 10, thus causing 20 the fluid nedium?20 to exit or enter
t he chanberldfdntediiwh20 heomposed of air, oil, or other fluid substance,
10 is sealed within a chamber 10 in a manner whereby physical force
applied externally to the chamber 10 results in a change of its
internal volume. A restrictor pipe 30 is connected to the
chamber 10 and is of sufficiently small cross section with
relation to the surface area of the chamber 10 so as to allow
15 the fluid medium 20 to flow into and out of the chamber 10 through
the restrictor pipe 30. A control  movement transmission
mechanism §0 is a device which, when physical force is applied
thereon by an operator, either diredtly or indirectly induces
changes in the internal volume of the chamber 10, thus causing
20 the fluid medium 20 to exit or enter the chamber 10 through the
restrictor pipe 30. Moreover, - the control movement
transmission mechanism 50 is also connected to a control data
generation means 60 which monitors and converts the mechanical
control movements of the mechanism 50 into electrical signals.

25 These signals are fed to a transmission circuit 70 which serves

[
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restrictor pipe 30. Moreover, the control novenent
transm ssi on nechanism 50 is al so connected to a control data
generation means 60 which nonitors and converts the nechani cal cont rol
novenents of the mechanism 50 into electrical signals. 25 These signals
are fed to a transmssion circuit 70 which serves

as.the interface part between the signal input device 1 and a
corrput er h88t thevivkerface part betweerythe) fignal deputgdevicelbmnd a
appropriately outputs an oper ational response control signal to fluid
f1 ow vari afPBPUtsr host, dewige ns 40 through a receiver circuit 80. The
restriction nmeans_40 utilizes the aforesaid response control signal as
a drive signal mﬁhehcpypaﬁsru@estb¢EWé9ﬁwL90|9§pﬁ9@ﬁgately SULPUESCIRaNge
the flowrate of .the_fluid medium20 within th restrictor pipe 30.

This oper aPPEF2ELORRLs FﬁPPﬁéﬁy£QQF¥Q4m§lgkﬁl|ﬁ?eﬁﬁﬂﬂdv6ﬂ9WbW§rhﬂhie
chanber_ 10 with,resul tant changes in the response, characteristics of
the com r oFefHEFEREAPH MEANH 49 okhrough wa hFReedvey \#ixenit n89ur n Ther e
felt by the ogerat Fi.r st Enbodi nent FIG 2 shows a first
enbodi rrent rge Fﬁstﬁﬁﬁuweaaﬁ ® utfallmﬁ/éme Afanesaddimespanse Irendawdut er
host devi ce, 1001to ' B gnnected therewith. An input device 1
is a point Phgnal as QF%‘éesﬁlrQHﬁ]uW dChs15uapplied, o RSt rirEiondeadsas a
joy stick d|s I s connected to_the conputer. host device 100
and dfpI %R ShaR %?D\é‘r‘?éhtra@&r PQSEBﬁdﬂBl@o“‘?HE“’B& FHLthin e 20
| nput device % @ ever h g nanuallg oper apl e,
es rictor plpe . is operation results: 1n changes in the
10 internal volume of the chamber 10 with resultant changes in the
response characteristics of the control movement transmission
mechanism 50 which, in turn, are felt by the operator.
First Embodiment
FIG. 2 shows a first embodiment of the input device
15 invention in relation to the compﬁter host device 100 to which
it is connected therewith. An input device 1 is a pointing
device structured as what is commonly referred to as a joy stick.
A display 101 is connected to the computer host device 100 and’
displays cursor movement corresponding to the output of the
20 input device 1. A lever 51, being manually operable, is
installed to and protrudes from the upper part of the input
devicel, and is supported at its base so as to be freely pivotable
to any desired angle. Resultingly, the angular movement of the
lever 51 corresponds to two dimensional display movements on

25 the display 101. Moreover, the angle and speed of movement of

the lever 51, in any direction starting from its perpendicular

i il



installed to and protrudes fromthe upper part of the input device 1,

and is supported at its base so as to be freely pivotable to any
desired angle. Resultingly, the angul ar novenent of the | ever 51
corresponds to two di nensional display nmovenents on 25 the display 101.
Mor eover, the angle and speed of novenent of the lever 51, in any

direction starti.ng fromits perpendicul ar )

-8 - R"thgn neslitss iR AQYSHERE ALt hheqddSPIRAY. FUkRORay a
correspondi n% anglge and s eid. The structure of the input device
1 is shownCPhTEPESDIANG anglg and speed-3a is a top view of the input

device with the ver 5 51 bei Inh an upright positjon whi be

vi ened as ptﬁﬁeﬁﬁ?ﬂﬁ}:‘%et%‘? t‘ﬂ'gE PRt ‘Fg‘iee loﬁsmﬁi‘g‘ﬁnt%(iﬂpga i's
dr awn. fr ul ar pivotjn vement of the lever 51 is divided
into X and® g’jse‘s Eﬁﬁﬁ‘ge’r%f"’ofg@%ﬁ?‘gé’%ﬁ?tb‘i‘%t SeViGRWakh the leyer; nese
two axes. gta ers IPa and 10b,are oriented on the X 10 and Y axes and
are corthected X5y % stPi & UBFHERE 3PS OMpWwhich Ganbej vEigWed nashi s

1S s gnapeBPRRALERRg? St Phinpeped Surgace pRAEL Re AR 4f FeaiBnd ng |
rocei ver CFRBUFTeS S46Tlag RAYTTY MNEHAR AfEr: LePSF G LEAIvidegondi ng
(2 ©VET ineo VGRSl M Aiken | i 9 Bl 0,18 S ABYRERL
afor esal ¢ bfiVehese twud WRIEM chafbe¥s® 108 hrd 108"5re VELGNLR T S 7' ©

10 and Y axes and are connected by restrictor pipes 30a and 30b

respectively. In this manner, the chambers 10a and 10b are
respectively connected to X and Y axis signal processing systems,
the processing syétems corresponding to the aforesaid control
data generation means and transmission a_nd receiver circuits.
15 Resultingly, two systems are formed, one responding to lever
movement on the X axié, and the o-ther to lever movement on the
Y axis. |
FIG. 3B shows the structure of one of the afor_eséid lever
movement transmission systems. The chambers 10 are connected -
20 by the restrictor pipe 30, and contain appropriate viscosity
fluid 20 sealed therein. Each of the chambers 10 is formed as
a cylindrical construction housing a piston 11 which is movable
in an upward or downward direction, and when moved causes changes
in the volume of fluid 20 in the chambers 10. The lever 51 is
25 fixedly connected to an arm 53 which is in turn supported at-

its center point by a fulcrum 52. End parts 54 are formed at

—
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20 by the restrictor pipe 30, and contain appropriate viscosity fluid
20 seal ed therein. Each of the chanbers 10 is forned as a cylindrical
construction housing a piston 11 which is novabl e in an upward or
downward direction, and when noved causes changes in the vol une of
fluid 20 in the chanbers 10. The lever 51 is 25 fixedly connected to an

arm53 which is in turn supported at its center point by a ful crum52.
End the extremities,of the arm 53 and are oriented so as to be in-9-

the extremties of the arm53 and are oriented so as to be in cont act
with the t&PNAQt withhehei teppart ofi kbe péstonsnld ,oshus resyleisgran bei ng
applied to the top part of the piston 11 when the I ever 51 is noved.
5 BRIARSILE, bedngs 2 ppddeeido oot heh &ope paritc o8 theppistonsll when
significantly smaller _than the surface area of the fluid chanbers 10,
fluid flowthe J@veraslyiseBovedeted when fluid 20 passes through the
restrictor pipe 30 and thus results in a rise In pressure within the
chanber310. Thi $egraseuither cresiss sechionpaift thedrestaicbbrapipel 30w 61
whi ch responds by em tting a specific voltage | evel based on that rise
in pressur&1 dcantly (spaldey¥ agbaguithe surfeed iByeaheof othegclalishent
61 in the champer 10 serves as a neans of detecting the novenent of
the | ehapbers Mg fhpid fiew gs partipdilyagessaistedcwhensfbuid 20 15
the degree of inclination of the | ever 51. Mreover, the speed of

i ncl i nat i oR3§FeFhkhreveh the rertrickeripiped0iandtbusaresults dpea atiisen
whereby the voltage val ue out put by the aforesaid vol tage el enent 61

i s sanpl edtBt MHEthinethet ehamben ol0. This pressure rise is

10 monitored by a voltage element 61 which responds by emitting
a specific voltage level based on that rise in pressure. Thus,
the voltage output emitted by the voltage element 61 in the
chamber 10 serves as a means of detecting the movement of the
lever 51, and the value of that voltage output corresponds to

15 the degree of inclination of the 1éver 51. Moreover, the speed
of inclination of the lever 51 can be monitored through an
operation whereby the voltage value output by the aforesaid
voltage element 61 is sampled at appropfiate time intervals to-
establish time dependent monitoring of pressure chénges. The

- 20 voltage wave generated by the voltage element 61 is pre-
processed and fed to the host computer device, as control data,
through the aforesaid transmission circuit. The host computer
device then génerates a response control signal in response to
the input of the aforesaid control data. While the aforesaici

25 control data and response control signal may be generated aé

analog or digital signals, the use of digital signals will call
I ——
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establish tine dependent nonitoring of pressure changes. The 20 voltage

wave generated by the voltage elenent 61 is pre- processed and fed to
t he host conputer device, as control data, t hrough t he aforesaid
transm ssion circuit. The host conputer devi ce then generates a
response control signal in response to the input of the aforesaid

control data. Wile the aforesaid_ 25 control data and.response control
si gnal nay*BE gféhe?ﬁ?@ﬁpﬁéate anlgr -t oF gfdgdtalrtorapadeg

?IO?I ;ﬁl app?gﬁlvf%ften raﬂ‘gl 88‘ taﬁﬁFﬁF‘P&fi 8?'9813&i Precegsing gystem. convér%g; in

the aforesaid si ET dpg CeSSI n Jow vari abl e

restriction maan P SREHY g%%gtricpﬁgnrxg%?pgléﬁi)}s i adaledh 9 s
sctuator e Eedoilat mdcll a0 1 Seabcbhrraa Saite cobEsausaraon

that °2?53na?9%ﬂsg§h§p%yvo'1 R v | FEEEREON ool CYPIRagE ORgVeR
changi ng + Retarsdf gdtibes phe A¥trddiia fefibise Soh ?th’éo%’r#?ﬁﬁm?ﬁ& use
the O BFRE receifar Iéa%é‘;‘ﬁfrwe%#%%{?@&rd%dééﬁ*a s Bl B> T quda i
varianle ' SShELELELANGON ArdiRAlE: !LBntQkSg?éT?c%%}?i%ﬁrap 30 8igggohange

in the inclination angl e or ara| nmovemnen

cause a COfRE&PIPUN @t a2 9P LI DY helalA® of ch@@fiﬁg thdl sf'ié W@ﬁﬁgem

val ue of the voltage driven actuator. r nor e,
enbodipgent apértiifei B¥eRHedaforesaid orifice. The use of a non-pipe

configuration orifice adjustment mechanism, without the
aforesaid voltage driven actuator, can also be employed as a
variable restriction control means. In this embodiment, a
large change in the inclination angle or a rapid movement of

15 the lever §1 will cause a correspondingly large change in the
electrical displacement value of the voltage driven actuator.
Furthermore, in this embodiment of the invention,

releasing the lever 51 will result in the lever returning to

its perpendicular position through a base point return means

20 whereby the fluid volume in the chamber 10 returns to an initial
base volume. This base point return means may comprise a spring

90 which is oriented so as to apply pressure from ail four
directions of lever movement toward the base point position.

The aforesaid base point return means may also comprise springs-

25 whichapply pushing or pulling pressure to the top of the pistons

11 in the chambers, thereby returning the fluid volume in the

s Sheet Has Been Replaced
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reléasing the lever 51 will result in the lever returning to iIts
per pendi cul ar position through a base point return means 20 whereby the

fluid volune in the chamber 10 returns to an initial base vol une.
Thi s base point return nmeans may conprise a spring 90 which is
oriented so as to apply pressure fromall four directions of |ever
novenment toward the ase poi nt position. The af oresai d base point
return nea aﬂgi? 1{',’:E)r?ppf"@@ gﬁF-PHQSWh?B hirzesaie isubaiing apppiedi ng
pressure t Iga (ﬂ% of the pistons 11 in the chanbers, thereby
returning t & in the chanbers 10 to a base

vol une mheg E[esaura I s being applied to the | ever 51. Second
Enmbodi nment shows a second enbodi ment of the invention in

whi ch 5 a difﬁ{;egt structure of the aforesaid fluid flow variable
restriction meandiPs4 ShoME _nsecerd anhadimentprthe insention in whick

I nstall d I_n al | osed orieptation_on constriction pipe 30
so as t ﬁfréé:ﬁ’ﬁ cstgﬁp UH'? |‘E€ gﬁ? aforeﬁﬁédpzﬁé‘d@e fdrow srariable f | ui d
madlum20 |nth| .enbod the fluid nedium 20 being a fluid with
el ect r ovi s&E8FEY, %’ &t pggns "bs shg &Py Brsghematieiamy dElRcssadessébpl y

2 o e Bananegt TRl bty e P L e 0 o
e’ R ey e G SR b el
appl i ed Vokhggsagggag Sglgéagegx Oseglum 20, in this embodiment
10 thefluidmedium20beinga fluid with electroviscous properties,
hereafter termed EV fluid. A power supply 42 is installed as
a means of providing drive power for the fluid flow variable
restriction means. The response characteristics of the EV
fluid 20 are shown in FIG. 5. The viscosity of the EV fluid
15 existing between the mutually 6pposed electrodes 41 will
increase as the applied voltage value emitted by the opposed
electrodes becomes higher, thus making possible a function
whereby the viscosity of the EV flﬁid can be changed through
the application of a voltage-based control response signal to
20 the mutually opposed electrodes 41. This type of control
operation makes it possible to freely restrict the flow
characteristics of the EV fluid. The power supply 42 provides
means of supplying the high voltage which is needed by the fluid
flow variable restriction means to electrically alter the flow

25 characteristics of the EV fluid.

w\s\\\\\\\\\\\\\\\\(\‘)\(\
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el ectrodes becones hi gher, thus nmaking possible a function wher eby t he
viscosity of the EV fluid can be changed t hrough the application of a
vol t age- based control response signal to 20 the nutually opposed

el ectrodes 41. This type of control operation nmakes it possible to
freely restrict the flow characteristics of the EV fluid. The power

' . lyi he hi [, ich i ded
oy The fruba (e GiavaReRs Efaa%s‘éffaébﬂﬂnteaiaﬁé%Vc%%%??w@giréyygquﬂfi he
fl 25 ISt | t EV ' . .

"o 25 cheathatey' bigd Foﬂiaﬁ%e#t%ad& TR R
Flord i1 owths Bt SN PeltheRnOPRE e flbt fodd¥ 417°°Pnlh fungrdan

H 3:3 ngvmaggg%gtﬁgﬂifiggge estrict f Oj e 38 to % be m)nitoref t hus

making it PoSSI bl € to a5 °{"h§Pﬁ8§eW3ﬁ5;-n Eecﬁﬁﬁ f?‘Sﬁ°6fPE-H€h LEe 51
FIG 6 f . Juyid,i ti to t t
of 1 he o Perioprt8PedPERug mding it pofisilel bind o the mayknert "

Gt ent oot SShbineno1L 08 YT =L G CSERRDR (A0 FILSCLIELI B ane

In regard to the second énbo

I -ind i b . di spl . 3 _and
bi ston ot e R LhALTRASH 6 AFERBhnE Y IR clrrelf, P18uing netysdh
el ement s. tgytc)ﬁg%g?ogsgn“ﬂ astic nmenbrane may be 15 installed on the top

of the flui and an arm 53 may be enpl oyed to apply force
: i g, e wi Lhi

- mBodERent & £ 5
fluid chanber ) & - -

10 Embodiments

In regard to the second embodiment, a means of monitoring

»

the lever-induced position and displacement changes of the arm
53 and piston stroke can be utilized in place of the aforesaid
voltage elements. Moreover, an elastic membrane may be
15 installed on the top of the fluid chamber 10, and an arm 53 may
be employed to apply force to the membrane as a means of changing
the fluid volume within the fluid chamber 10. Furthermore, as
shown in FIG. 7, a large cross section bypass pipe 91 may be
connected to both the chambers 10, sepafate from the restrictor
20 pipe 30, as a means of providing.a base point return function
that does not work automatically as the aforesaid centering
spring mechanism. A valve 92 may be installed in the bypass
pipe 91 as a means of manually or electrically controlling the
fluid flow within the bypass pipe 91. For example, the valve
25 92 can be opened to allow fast fluid flow which will quicki§

establish a state of hydraulic equilibrium in the system, thus

This Sheet Has Been Reﬂlaced
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shown in FIG 7, a | arge cross section bypass pipe 91 nay be connect ed
to both the chanbers 10, separate fromthe restrictor 20 pipe 30, as a

means of providing a base point return function that does not work
automatically as the aforesaid centering spring nmechanism A valve 92
may be installed in the bypass pi pe 91 as a nmeans of manual ly or

| ect |1 | | uj | ow wi thip the bypass pipe 91. For
oxanl o, 1 FECERveY 52886, 081amen bpckbatecbare aapiate a9 kr T GHnm Ach
state qf hydr aul min the system

i c.equilibriu
\chLls qui CkIf%st bas%St%tilnltsQe urn action for the i.g%er 5?. returning fluid

vol unes to | o .points and providing a fast base point return
action forw Thi rd Enbodi nent FIG 8 shows an
v oo 5 DA REARTRR 8% o TP ShbGharhE 07 S

d .S_cQnstruct with.a flat bottom
Pt face i CﬁﬁCé&éﬁ”@ ??5%%33 lnve§§&°8n&n5§b°PH§E§PF@&18H CORmGRLY;
surface, aﬁﬁo@ncggnscé&ﬁ%&e@%g'm?use"' 311%{.128 cﬁo :i.(ct:?ibrjr nqt]wexgﬁgntre%nagg A

roller ball 1s used int ower ase

directionsjis AshPAsdted Qﬁgﬁaas f%a@%o“."lgbrﬁ Qu&:?tﬁ Oé@ﬁ@fofpgghag%ﬁgmnbr ane

as its upper surface, een dto conven

structure. 5531§n3653b inst&fldd o?ltiﬁQ §9rf céo dfl's éc{ﬁr?F Jr?dg,gélé’: tsg

t he pal m of the hand while t use I's hg opérate

L5  struct uneda3teastd atbor FohR ek iferil vy heAaiei feigarl Y% sda Taltne
FIG9 is a schematic drawi ng show ng a basic out

10 lower case to track mouse movement directions. An elastic pad

§6, which incorporates an elastic membrane as its upper surface,

has been added to this conventional mouse structure. The pad

56 is structured so as to come into contact with the palm of

the hand while the mouse is being operated, and is also

15 structured so as to form the top of the aforesaid fluid chamber.-

FIG.9 is a schematic‘ drawing showing a basic outline of

the operation of the elastic pad 56. The pad 56 is structured

so as to form the top part of the fluid chamber 10. When the

elastic pad 56 is depressed as a result of pressure applied by

20 the palm of the hand, the fluid within the chamber 10 passes

into a sub-chamber 12 through the restrictor pipe 30. Because

the sub-chamber 12 contains pressurized air 93, removal of the

palm of the hand from the elastic pad 56 causes the pad 56 to

return to its original shape as a result of fluid medium 20

25 flowing back into the chamber 10 due to the pressurization effect

applied by pressurized air 93. Similar to the first and second

—
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the operation of the elastic pad 56. The pad 56 is structured so as to
formthe top part of the fluid chanber 10. Wen the elastic pad 56 is
depressed as a result of pressure applied by 20 the pal mof the hand, the
fluid within the chanber 10 passes into a sub-chanber 12 through the
restrictor pipe 30. Because t he sub-chanber 12 contains pressurized
air 93, renoval  of the ‘pal mof_the hand fromthe elastic pad 56 causes
the pad 5eefigodimentsy @, iadtage glegmentr Ohaps dnstalded twikhin ythenedi um
20 25 flow ng back into the chanber 10 due to the pressurization effect
appl i ed bycbﬂ@g%rwzedFathggmosﬁma yariahleorificeshype Qbhadvoltage

-14 - enbodi nents, a voltage_elenment 61 is installed within the
chanber 109riVeRRGHAOT 45/ dnshpilied, to|tthe TRATHICLOL PP to form| ven
actuator is_installed to the restrictor pipe 30 to form fluid fl ow
vari abl e rEkeid cElom wasskable regtrdstdenemeans  49- Asresgeaseceanbroled
back fromthe host conputer device in response to the anbunt the

el asti @ patf-gBahsambe fefkprekdarm the hpst computar device in FespPAsSei ¢ pad
56 can be used, for exanple, to set an anal og paraneter, such as voice
out put voIE‘Pre‘,:h%ra“E‘H“b%nﬁ-tp%lelaStlct pad: 86 hag hrgn Weprassedy spnayhia so,
whil e a conventjional 10 nouse provides an X- and Y-axis cursor control
function, ¢Reodimenty fdfe elaskiseprd Popeanthe uped + EORRAAMME ¢ FosBPt

er specti vel forward and backward.,in a Z-axis_ directigon in order to
brovide 87 aRAKA%LPRIARREEE, fHih&SoRioR MURUL SRLEBE . OF S8 SPREFPTe

di splays. ¢d coror aeHiey e cREPQELETRY. CHLLS, Shi1Y U E8nbBne 8RN O

10 mouse provides an X- and ¥Y-axis cursor control function, the
elastic pad 56 can be utilized to move the cursor perspectively
forward and backward in a Z-axis direction in order to provide
simulated three-dimensional cursor control in perspective
displays.

15 The third embodiment can be structured' in a way to make
use of an electroviscous fluid as was done in the second
embodiment. Also , an elastic pad device similar to the pad 56
can be utilized for séme or all of the mouse buttons.

The man-machine interface input device as prescribed by

20 the invention is not limited to computer of other data processing
applications, but can also be applied to video games as a device
to control, for examp_le, the movements- of on-screen video
characters or image elements. Moreover, the invention can also
be applied to control devices used to operate robots, automated

25 warehousing systems, and other types of mechanisms demahdiﬂd

manual control inputs. Furthermore, the configuration of the

S
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use of an el ectroviscous fluid as was done in the second enbodi nent .

Al so, an elastic pad device simlar to the pad 56 can be utilized for
some or all of the nouse buttons. ' The man-nmachi ne interface

I nput device as prescribed by 20 theinventionisnotlimted to conputer of
ot her data processing applications, but can also be applied to video

ganes as a,dev ontrol, for exiaog?I e, the novenents of on-screen
telyms e

vi deo J‘Bﬁgjf:;‘g?‘éj‘%e 6‘{3% RPRFeREAR furedsq afcte imaete #heal so
var ohoust nipSiEEahRY LRGN ERRPNES jodd FESR L ral faditn i The Mgtua
Com 01| BBt V1, SO ARt o 05 5 g
computer . Shr boskPzihfdd AEERELC 8041 CRRCLohE £ rkERORSE, Baged on Sy,
real i zisng @y 'Geeéi%ﬁﬂfl ££5 CQQH.BhsrﬁﬁgenéSmBﬁiggoragy%gF§:5 out put si gnal

from vari ous host conputer devl ces. t he present

i nvention provi desc@r&PRgiP! the %MQE&O'P%E{EBM é%vﬁgégoﬁséén% oyhe
n nd to t

control |l ed device closely a naturally correspo e control

novenment s Hin¢teon whera@rﬁf 8he rréﬁiﬁrfﬁés%%fﬂﬁlé ESnEQB??Slﬂ%\E&e cIBgeiﬁS‘“ t

is a nore 10 natural responsi ve feeling of con en operatihg a

host ~ aimdi aeturallliyC edfiesporedt £on tife COPREFS6EImovements of TBfe
present invention also provides a highly responsive 2- di nmensi onal

di r ect i onabpevaton mdnipiiamning the input dbeipecserteirv@ild 4 ArAvides a
means of fluid flow
10 natural and responsive feeling of control when operating a host
device to which the invention is connected.
The present invention also provides a highly responsive
2-dimensional directional control function.
The present invention provides a means of fluid flow
15 control without the use of a variable mec;hanical valve device.
Resultingly, fluid flow control becomes easier while the cost
of the fluid control device is reduced.
The present invention further provides a simplified means
of fluid flow control through the use of two electrodes
20 oppositely oriented on two sides of a fluid flow channel.
The present invention provides means of changing the
volume of a chamber through the manual operation of a lever and
the addition of a simple mechanism to the chamber.
The present invention also provides means of responding
25 to volume fluctuations in a chamber through corresponding

sensations felt directly by the operator manipulating the

invention. Reliability is increased, and cost reduced because

I
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15 control without the use of a variable mechanical val ve devi ce.

Resultingly, fluid flow control becones easier while the cost of the
fluid control device is reduced. ' The present invention further
provi des a sinplified nmeans of fluid flow control through the use of

two el ectrodes 20 oppositely oriented on two sides of a fluid flow
channel . resent .i.nvention provi des neans of _changjng the

. The,
vol ume of ABShARBEF ‘ﬁ‘f’o AVREtHRRAPe) {uude]ta Bﬁcﬁapégéﬂ-lé{ﬁf?rlab%-q he

addi tion of | [¥pl c .M to the .chanber. The present
I nvention aoglﬁpérig\'/n% es gea Strgofopre&ap ng 25 to volune fluctuations in

a chanber throug oL dis . .S ations felt directly by the :
operat or mani pul tailgll%n&r%%%w% lqg’ier?\}:elrﬁq g’ .ovF}éf S ﬁietqu fﬁ%ﬁ#/t&fgédfp%d
cost reducg@digeruss ich ; : £ 16- .
the input device i mvent Tontdods ReFRasical iy nuariap $ PETIgLsms  is

contr ol 5 "TeahhelcsisatyoP ehal allow\hghg theTEﬁBE{:eég'@f,?é W& 'E% g#he&)é Qg des a

| ever operated input devi'ce In ch a nmethanical Ty vari

mechani sns smalleyr difRa@Sodsy,, thereby allow ng the input device to be nade
to smal | er di nmensi ons. The present invention further

provides a sinpl ehenpitesent igCentionTutdHerMproviiiesh o hampaed iffyutd
conpl ex data processing operation is elimnated. 10 The

present i meattrodmechamism dnivieich Bhe Sicdd £61 ad:omdpleﬁaéﬁﬁtﬂﬁdéés'% iy ch
control input novenments are directly nonitored as el ectrical signals.
operation is eliminated.

10 The present invention also provides a simplified
structure in which control input movements are directly
monitored as electrical.signals.

The present invention provides a means by which the
operator manipulating the input device can easily verify the

15 point at which the fluid in the fluid chamber has returned to

an initial volume. Furthermore, continuous operation of the

input device is made easier as a result of the means.

-
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The'present I nvention provides a neans by which the operator
mani pul ati ng the i nput device can easily verify the 15 point at which the

fluid in the fluid chanber has returned to anini’t_'m' I
Furt hernore, continuous operation of the I nput de’v’ Ilml ﬂ:muz"m;”slwr
as a result of the neans. A I WA S
WHAT IS CL lS: . L An i nput device for providing

i nformat i o%@%&brocessi ng system conpri sing:

means for contai Ring fhyi i ' r | cal . ed manner
means for cormun?c'ati néﬁsg{lgﬁﬁlg%iﬁ%glfgfn g%%%géﬁ%¥ Jr’?%?ﬁﬂlg%rw%%g

into said garhapHoeesIBAYS syst ARAng for restricting flow of said
fluid nmedi um passi ngsg& @Stersoug Sé’.mé’ co i cating nmeans; 10

means for appl VinBEnd! GRSl Coha S Ay | kbl a HldiEn in LCHMREAG I ect
or indirect inputs froman operator 30 as to change volume of "said
fluid redi gemged! aanadr:n said containing nmeans, thereby said fluid
medi um i s passed through sai d comunication nmeans; 15 nmeans
for generating cmeans! foncomiRinieatieRPeAIHVELEDd medi@P§bRh WO ra d
pressure applying neans by the operator, said ~ generated-control

i nf or mat i oorbebmdngnpjntot saidi d¢oithdning meadeqssi ng system and

means for generating feedback information responsive to 20 said control

i nformati on i npumeansnfeniresionicting Flowrelti said fluid medium passing

through said communicating means;

10 means for applying pressure to said fluid mgdium
responsive to direct or indirect inputs from an operator so as
to change volume of said fluid mediuﬁl contained in said
containing means, thereby said fluid medium is passed through
said communication means; |

15 means for generating control information responsive to
operation of said pressure applying méans by the operator, said
generated .control information being input to said data
processing system; and

means for generating feedback information responsive to

20 said control informafion input from said control information
generating means, said feedback control information being fed
to said restricting means; .

whereby said restricting means restricts the flbw of said
fluid medium through said communication means responsive to

25 said feedback control information fed by said feedback

information generating means.

[
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genérati ng means, said feedback control infornati on_mm d
restricting neans; whereby said restricti ngnmnﬂl!m‘mmﬁumt he
fl ow of said fluid nmediumthrough said conmuni cat Ui ive

to 25 said feedback control information fed by said feedback
I nf ormati on generating neans. ‘ - 18-

2. An i t dey f ovidi,ng.infarmati on ,wi.th a data processing
syst e_mngénggt fg:‘%'ﬁe} n r g‘FlRlufl dﬁ/%é';@i %°§aPH°TtigA;nﬁoZ?§ﬂmﬁFgﬂﬂ Bhsa
conpri s : ) . 3.
Anrripnput dgi\hact%g%?c?ﬁc eﬁ%&%ﬁ%&?‘ﬁeﬁ?ﬁ’nﬁg%EOQtthg cfgmdg} anb?B%%%s‘T’?‘lb‘}

system as %gm{ : P | .2l , Lo, sai LfeSLricting means_ .
conprises a vo u?%tgéeéﬂd'rrhlielﬁé %lc%u%%‘%ﬁh%g%n%egondultl %Sogglcgorkvo ?Jfﬂg‘ sf?cfrd -
varying a @Sy ekiiual of said conduit to restrict the flow of sai
fluid nmedi Srm t her et ﬁ'rough. 10 4. An input device for providing

informagion withsg And2hgul’ Aefiakn ofyéfméfnée%?%?@lgltign Cv/lvfll:ﬁna15

wherein sai d fluid mediumis an el ecttoviscou

An input deeitee protceRisiniglsRe tef A5NMBELORBoMhNIA claim IRl AyiEACES A\
systemas set forth in claim4, wherein said 15 restricting neans

conpri ses xestirieftisigenéans onfifi sphWdbtage dra vedHbRhhB8r ‘P $0 as
to varying viscosity of said el ectrovi scous fluid as passing through

sai d conmmuiincsaidgonduitreEmrsvarying a crods-sedtiom o sdedi 6nd@it to
providing information with a
restrict the flow of said fluid medium therethrough.

10 4. An input device for providing information with a
data processing system as set forth in claim 1, wherein said
fluid medium is an electroviscous fluid.

5. An input device for providing information with a
data processing system as set forth in claim 4, wherein said

15 restricting means comprises a' set of electrodes for applying
a regulating voltage so. as to varying viscosity of said
electroviscous fluid as passing through said communicating
means.

6. An input device for providing information with a

20 data processing system as set forth in claim 1, wherein said
containing means and pressure applying means comprise a
cylinder containing said fluid medium and a piston fit thereinto
respectively, said piston enabled to be urged by the operator.

7. An input device for providing information with a

25 data processing system as set forth in claim 1, wherein said

containing means comprises a chamber defined by a shell, said

shell having an elastic membrane at at least one portion thereof
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20 data processi ng systemas set forth in claiml, \mm

contai ning means and pressure applying nmeans conprise a ”"I"Hﬂ
containing said fluid mediumand a piston fit therei nto uﬁw
said piston enabled to be urged by the operator.

device for providing information with a 25 data proce55| ng system as set

forth in cl er,e cont ai neans .conpri ses a chanber
defined by & @ﬁén %‘?Y sald edf]aStlc BREPFaRg\S "am?%ﬁf%§?ll applytingeast
one porti or}néé}&e eof _ - 19 - t hereby said el ast i c menbrane
configures sal'd pressure applying nmeans. : An i nput

d t
forth in ol aim 1 ner ath gy’ deics For profil :aé §ﬁ?>§'@ﬁ§+a it heine
%éf‘sq._t i's
;C)(r)gei“dzgsby e 6£Hcessm£t_ r rrec%asﬁi ?Iftdr%l 1 ciﬁlﬁ g Qh%ﬁgﬁp%?lqjevi ce
for prowi d'élﬂlﬁfgprﬁﬁfbgﬂa’ﬂﬁbﬁ ene a@ﬁ?«%r ﬁtre%%ssc’é $é§n}n%§n§etf<§19 rth

in claiml, wherein sai tro mat I on I Ng nMean

conpri ses USHRASISF a posFEISRT ahQYosdiad di 1‘ld&@dtms&%}:] ¥ by Nefs

cont ai ni ng neans and a circuitry for transmtting an electri‘ca S|gnal
gener at ed operdtors ety sensor to said data processing system
t her eby operation of the operator is input to said data processing

system 15 as a.el ectan daputi g&&ﬁ.céeﬁb@spﬂbvmdlﬁ?aﬂﬁfoﬁﬁa@iéﬁSrh'i@hQi the
fluid mediumin said containi ng neans. An input device for
provi di ng idat® paocessiding) system as set forth in claim 1, wherein said
10 control information generating means comprises a pressure
sensor for said fluid medium contained in said containing means
and a circuitry for transmitting an electrical signal generated
by said pressure sensor to said data processing system, thereby
operation of the operator is input to said data processing system
15 as an electrical signal representing change of pressure of the
fluid medium in said containing means.

10.. An input device for providing information with a
data processing system as set forth in claim 1, wherein said
feedback information generating means comprises a circuitry for

20 transmitting an electrical signal representing the feedback
information to said restricting means.

11. An input device for improving man-machine
interface comprising:

a sealed chamber connected to a restrictor pipe which

25 serves as a passageway for fiuid flow from or into said chamber;

a control movement transmission mechanism wherein direct

or indirect control inputs from an operator result in changes

o il ‘“lin




dat'a processing systemas set forth in claimi1, wheréin said f eedba
information generating means conprises a circuitry forMm ml m HIIL lmg an
el ectrical signal representing the feedback i nfor

restricting means. 11. An input device for |nprOV|ng

man- machi ne interface conprising: a seal ed chanber
connected to restrictor pipe ich 25. serves a y.for fluid
f1ow from &P %HFO volume, . uid in said cE?@BﬁFroPaﬁa ﬁ@ﬁﬁ r BR4RGssi on

rechani sm wisted iy b8%ne1ow o ol S EE FOILE PhrblH! Sa L8 9eRRs0RELL O

t he vol une EE fluid in said chanber, said changes bei ng |nduced by an
i nfl ow or BuPFFow of fluid t hr ough said restrictor pi pe; a

control data gengrghhpPofPgasaCcgRallarabnPitahsachban1ad BR1LHYERE11G°

operation of sai con ransm SsSi on

convertg NgpbRkoPRAEAHSD b%%l\%‘i?. ﬁ%‘%&jhaﬂtrf:l név&iddt £3h %gﬁgéhﬁn

atransmission circait th ough signal’s genera

control dahacHRA$SM! hAR WA i%d Ghd®© eﬂ‘Qt tjdeyi E%rresgorxdlnﬁ

fluid flow variable restriction neans capable o el ectric
variably cemneeekhitay shgnhhygid flow status in said restrictor pipe;
and a receiver circuit capable of driving said fluid flow 15

variabl e restricii ofrda®ambs$ 160 Udh A8 @PREHFRAIGION Wifich C@MNe Obignals
generated by said control data generation means are fed to a
10 host device;

a fluid flow variable restriction means capable of
electrically and variably controlling the fluid flow status in
said restrictor pipe; and

a receiver circuit capable of driving said fluid flow

15 wvariable restriction means through the application of a control
response signal applied to said restriction means from said host
device.

12. An input device as set forth in claim 11, wherein
said control movement transmission mechanism includes a

20 manually operable lever capable of pivotal angular movement
along two axes and further includes two separate lever control
movement transmission mechanisms which comprise a control
movement transmission system, each of said mechanisms operating
in response to one axié of lever movement, and each separately

25 equipped with said chamber connected to said restrictor pipe,
control data generation means, transmission circuit, fluid flow

variable restriction means, and receiver circuit.
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response signal applied to said restriction neans fromsai

devi ce. 12.  An input device as set forth i
said control novenent transm ssion mechani smi ncl udes qmm MHH‘!@
operabl e | ever capabl e of pivotal angular novenent | ng v

further includes two separate |ever control movement transmi ssi on

mechani sns whi chhgorrprl se, a contraol novenment tra‘g]ﬁm Ssi on system each
of sai d mechani shd+opefBriBRpt devige ass§eksforshoiR /| Whgrein

IS PSR ek G A L
Lot Thg GabhYotrigUBhl BELG, | IRERSAEED MEARYacAbEni B Segl B
an el ectiggh qvghigecd d&g SR Hod 18l ALES 19 BaRR F1gig gy 53 ¢

restrictor” pipe, acenent ges

dri ven St yal 95,9l 0858 P;ﬂéudg "t Uhfibron® o | Abhnd o5 pobid!

nmeans to con oW ng sal restiictor
pi pe. f 14 nl B8R b S orth in claim1l, wherein

an el ect rov}g‘g%ﬁ g‘tegnce itﬂEs1 g?igl ?nggsr 5&51;(3 fluid, and wher eby
said fluid flow 1/41“ ablkﬁ’ {f5d e iddvidie ﬁ%aﬁétaﬁaktﬁslﬁrblalﬁn q|1ec%b&‘:éhn
voltage within said restrictor pipe in a manner to induce a viscosity
change in gai dletbeebira¥cda8UsubeRandecais utilized adSsaidNriGR4} dawi ce as
set forth in claim11l, wherein said chanber is structured as a

cyl i nder awhepéebyofa b sEiild/ flow variable restriction means applies an
10 electrical voltage within said restrictor pipe in a manner to
induce a viscosity change in said electroviscous substance.

15. An input device as set forth in claim 11, wherein
said chamber is structured as a cylinder and piston assembly,
and a manually operable lever is installed to said control

15 movement transmission mechanism as a means of c_hanging the
displacement of said cylinder through movement of said lever.

16. An input device as set forth in claim 11, wherein
an outer surface of said chamber comprises an elastic member,
said member being structured so as to be directly or indirectly

20 operable by the operator in a manner which induces a volumetric
change in said chamber.

17. An input device as set forth in claim 11, wherein
an outer surface of said chamber comprises an elastic member,
the surface of said elastic member being operable by means of

25 the lever of said control movement transmission mechanism imr

a manner as to induce volumetric changes in said chamber.
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and a manual |y operable lever is installed to said contri
transm ssi on nmechani smas a neans of changing the di enent of said
cylinder through novenent of said |ever. 16. - &H ﬂ'l””"’s
set forth in claim1ll, wherein an outer surface of saly o
conprises an el astic nenber, sai d nenber being structured sa}nashtoﬁe
directly or indirectl 20 _operable by the operator in_a, manner I C,

i nducesya vol umallsi‘c YA l’&ﬂﬁﬁ eYICe A% s&fafeaith in claim 11, whergin p ¢

i . ' l,ai A ' . f f id
Chanber aio%%rﬁfiiééﬁﬁff;ld%ﬁ %“eﬁéﬁsﬁ‘i%ﬁeﬁegans} g é‘a”pi %fod Héa?ﬁglsi’agfﬁ | |
bei X p ever .of sai ntrol .nov.enen
{raneni ool AacHRRIE Ty HoPERY badls oF sh 18 diiolei ngnt Traram iR, ( o
igl | Zgarﬁg‘éfhéé‘#é“e%s tggt dfigptlﬁacﬁﬁle&taicrrﬁaff,esmﬁglugfeﬁ t%%re?gi‘d control
data geperation §gans h§ £ | SoPicd Y 528% 28rtHCin clam%,n'vﬂiglje)ﬁnm-w ng

parts of said control novenent transm ssion nechanrsm’or’ the

di spl acemegh jaheowesor @atadgéher8PYon means is dcaﬂa%le OF hoR of'ff{gct%eas set
forth in claim11l, wherein said contro at'a generation neans 1s
-capabl e of preBsu®el #dthi8 said ehamper¢ W thin said chanber. 20.
An input device as set forth in claim1l, further conprising means for
returning sai d ceotrol ancigpEttdevite lds2Beli $6r0A IR GHBHE M1 0 fArtdes Poi nt
position, and for returning the fluid volune in said chanber to an

initial votomprising ameans Neforhernretuining preasdr ecbheivllhe mopemen® s
not bellong transmission mechanism to a base poinf. position, and for
returning the fluid volume in said chamber to an initial volume,
at a time when control préssure from the operator is not being
~applied to the control movement transmission mechanism.
21. A pointing device for inputting data to a computer,
15 comprising:
a sealed chamber connected to a restrictor pipe which
serves as a passageway for fluid flow from or into said chamber;
a transmission mechanism for transmitting inputs from an
operator to said chamber so as to cause changes in the volume
20 of fluid in said chamber, said changes being induced by an inflow
or outflow of fluid through said restrictor pipe; |
a monitoring device capable of physically monitoring the
operation of said transmissiori mechanism and converting that
operation into corresponding electrical signals; | .

25 a transmission circuit through which the signals

generated by said monitoring device are fed to the computer;
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appl‘i ed to the control novenent transm ssion nechani smw

il 8 B ot 18 S S o TN

passageway for fluid flow fromor into said chanber;

transm ssion nechani smfor transm ttl ng i nputs from an oper at or to
sai d chanmber so as Jﬁg chan n the volune 20 fluid in said
chanber, sai d chd ngttéél ﬁgml'naa &8b é??qﬁﬁlk%}on de\ﬁ%c%uFIaIPé\m-@f 9% ui d

t hr ough sa| tr| or nmoni ce capabl e, of
physi cal | y éyt ﬂg vair:.% SOREF O 10 %8 tgﬁ?rffg'lo&’ns EWS % m and
converting t a i corresponding el ectrical signals; 25

a transm gtsalﬁ.gnregltrré.g:r&?)'i &?ﬁ- %dg%%aml ch the signals gener ated by

sai d moni toring geY'HSE.‘LgE?l t'ﬁg'ch(itt% GPTRVGE driving sai aﬁ}a%'!de £low

-23 - ow varl a restrlctlon

el ect rigal yuranfealyalyi FOM0S Olbblige! Nehlduty! thaY i iadibn orsY d

restrictor p1 pe; a recelver clirtuit cap g sai d

fluid fl oweoRtyall ﬁé’éﬁ‘oﬁé‘é b&u;?ﬂall%;gﬂ!é& &d E&?&%éﬁ}gc\jﬂ&(@g gaﬂea ﬂfou?

control response signal applied ald restriction de rom
conputer. said compu#ér. A Vvideo game controller incorporating the p0| nt| ng
device clained in claim2l.

22, A video game controller incorporating the pointing

device claimed in claim 21.
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