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El ectroni ¢ Miusi ¢ Pace-and Di stance Counting Shoe The present inventlon
relates to a device for counting the nunber of steps and' neasuring the
distance people have wal ked or run. Many pedoneter recorded in prior arts =
“have been. devel oped to.5 mechani-ze the-counting of steps. Such '
pedoneters, as they are commonly known, gederally rely on a counting
mechani smattached to the shank or the heel, or fornmed-in the heel or the
"toe poTtion of the shoes It |s an obj ect of the present invention to
provide a devi ce=3% 14 MdaLdstancy, counting SBB%| e such as wal'ker,
jogger, -or runner’ forrheopwsneng frventical ﬁé&tehmcﬂ@.caé\%acﬁoﬂ\ﬂcbhﬁihg ﬂteesent

_i'nventi on appara dapt ed for di s 05|t| shoe conpri ses

switch for generéiﬁb% §Ppsac s gna?g %sp ngjes P it gg@éw 535?% °§h5'én
an el ectronic 15 dMEdbe\desptﬁ:sreeond@dsm @rper arss heae Pen. gemﬂloaedrl:g a
pace count %dl Cabinmiol HRCESuttake bt bpsal siu&hsedomér@ displgy atlevi ce

vi ewabl y di sposabl e, rempte fromsajid sensor switch, on an upper portion of
the shoe to di spF%‘“%‘&Ee‘%nthﬂ%FP% °nTﬁe°°&PE§'§ﬂ“eFl’P?J’éﬁt‘|%aﬁ?ﬁvl des

~an el ectronic citeuide drarikc@r2the h8ely POforMBE Cih thP UeelBdKithg, tdeOPGHtIGRON
runni ng, may appl the lt%echnl que of utilizing a single chip mcroconputer.

An .external wal k| g seﬁ B citcuit may generate square wave signal to an -
/0 circuit in the nilér be ampobgrctcbf pthe Preseht winvention tol pyovede anmievicet s -

?nhgrzgg?r{)ﬁte b%ﬁ%l:ﬁlfgkﬂi%d%?v%%n%ﬁtpgggfnengp%gl%ﬁferdl \s{‘% a%ercr -
(gegerally, it hﬁﬁn@rsém %Gh%tshws-several |/O circuits may execute -

-a scan of each di glt,xnsecédiea@@ece«iwrﬂ@erpfégehe ﬁ%ﬁtf& g%ueeushaﬁab@a@d
The mcrocorrpute reset with a normal length stride of a

wal ker, runner B?s tHed at%eppavptittssaepﬁﬁei%af%t%?at EREFAIRE on
its di spl ay aft ea ﬁ@,det sméqalbyntfeepawaaeb aatchspiweﬁ sdid -Sitdeqr gndecttdniic

anot her _aspe | ven ,m ecorder a DTV generator
hel d by the tder 8‘?{": PZ?‘??’ en ?’i(fggg% ?&cﬁfa@”ﬁﬁﬁng( nﬁwﬁ)ne o

of Miltiple Fr eqéedttga)tivamf aaw@dkmtgvtélemseéd shoen andcdi Pispday aismcee '
parti CL” ar DThﬁZ viewably disposable, remote from sald sensor switch, on an upper

= o e

portion of the shoe to display pace count, information. '
' The present invention provides an electronic circuit device
20 ,inla”shoe_which, upon walking, jogging or running, may apply the
- 'technique-of ntilizing a eingle chip miorocomputer.._An extemal -
' ﬁalking'sensor circult may generate sqpare:wave signal to an I/0
_ circuit in the microcomputer chip. - A software control program -
U ' counts the square wave signals entered to get. the pace nunber.
25 Several microcomputer I/0 circuits may drive a multisegment digital -
. . displayer (generally, it has 7 segments) and another several I/0
E circuits'may execute a.scan of each digit;'so the pace number_to be
. counted. can- be displayed.
‘ ~ The microcomputer can be preset with a normal length of
30 stride of a walker, runner or Jogger and then display the approximate
| total distance on its display after multiply by the number of
strides._ y ;
_ In accordance with another aspect of the present invention
a timing recoxrder, a DTMF generator held by the user or others
.35 'generates a particular DTMF (Dialing’ Tone of Multiple Freqpency), '
and a decoding device, upon receipt of above particular DIMF, . |
will decode"it as “High" and supply'it to_the microcomputer to
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will decode it as."H gh" and supply it to the. mcroconputer to- -2- _ _
deci-de whet her the "High" sign is the odd or even signal after starting and: .
: then to start or stop the counting of time. The m croconputer chip my
rital n a timng programwhi ch according to the data supplied by the decode:
‘device can 5 neasure the tine required-2-or the *H gh" signal fromthe odd
-Hi gh si gnal to the even High si gnal and. then cal cul ate the exact tine -.

required for !mﬂe or, -Wa ker,, gm-one place to anot her. Furthernore ti:lg/é |
mi ¢r oconput er %l D mgt'h Sthexi ¥he, gi Entier %'GB?MQYGBMQ&wera count’

and aut omati caBFg@é@seasiethhe tbOsta::fwai- ii;bpo’atee | cBuh £5IgO0BE d_tng each pace. An . "
- audible alarmis sayg g'p% @{esgt coupt, is decreased to zero. The =~ .
m cr oconput er chj p- may contaln conttol TJ‘F ?‘?é’\ﬂ;ht"w&r@%éﬂ to generate-.

. many diff er ent *RE agfonddngttotheidatal sumﬂ.lieth Yoy eh&mﬂcb@dqdetrbé@léﬂﬂ an
anpl i fyi ng5ci r aeddureotive $BREKAGuided £ tﬂaat- Sl giggag %ﬁ!}gggﬂ
0

si nul t aneousl y X%en wal ki ng to entertain the ker roI
‘prograns nay b G e Hiehusignad ands then leatiniliatectte beadts . (Such

as drumbeats) bime trecm:hmdefor ahewies sﬁlwméﬁtﬂreﬂ &deﬂgﬂc% %Bt%otcﬁ&- beat
- sound- signal s whengp, 28, ;f]ee kc% aches a tertain degree: One or -
more than one nulti- st age ur i n'&i Cor PuBRY-acBtala aceontardl det erm ne
the music or hE%ASTeArfhdcheean @qgsene:dafmunWazind aﬁtoﬁtiﬁillyadSofé&Q b e '

program mepy becdim@dby QneOiilire e vaI om I'Ki ng i nput si gnal -
to the next wal ki n blFZS [ nput E"gl&éstr\da:ﬂ[g ér}% ot he @(‘J“ﬁﬁ% ?E’gliﬁm uti-li zes
“the tine interIRPdEdaherdthes raeRate caent |15n®e:brbeseﬂetterm1;e the:tenpo for th

‘given nusic beat oThdadkrssumplter i1 Sy aTope ol gy 4y o,pggg heat 0 at soun
can thus -be addltlshg%cttg the vvgl kin i’ eedcr ata'é'{1 ra igp “P? - may . be
a

used'to put ‘the mu forents nypieadanotahion signalss into a -
carrier for nvmibhtamappﬂ.m tthﬁduansd:ﬁ EnpIEFuhg diRGufd ho & NGlakGEY W11

-15 so that music can be generated simultaneously when Wa.lk:tng to
enterta.in the walker. : . S
Software control programs may be provided. to genera.te many’
_sounds with different beats (such as ‘drumbeats) and to convert
the musical notation signals into the beat sound signa.ls when
.20 ‘the walking speed. reaches a certa.in degree. One or more than
" one multi-stage turning switches are used to select and determine
- the music ‘or beat varieties req_uired for wa.lking. _ |
A ‘software control program may be used to count the .
- time interval from a walking input signal to the next walking .\
25 input signal; and another control program utilizes the time -~ -
- 'interva.l counted as above mentioned to determine the' tempo for
-the given music beat or beat sound. The tempo for the -music
_ 'bea.t or beat sound can thus be adjusted to the wa.lking speed rate.
A radio transmitter may be used to put the musica.l
30 ‘notation signals or bes.t sound sisna.ls intp a carrier for -
modula.tion S0 as to transmit them in the air, then they will
be received by a receiver which is disposed on the wearer or
elsewhere. S . Co :
. One or more than me of nultista.ge selecting switches may
' _35 be used to select the pace number, distance time ox wa.lking speed

8



bé received by a receiver which is disposed on the wearer or el sewhere. One
or nore than one of multistage selecting swtches may 35 be used to select -
t he pace nunber, distance tinme or wal king-speed. required for L o
di’splayi ng. .A software control. program may be also provided to obtain the 2
wal-ki-ng speed rate (pace nunber per hour eg@-per. nmihute) by applying the
time fnterval counted froma walking input 5 signal to the next input

'si gnak*as above nentioned. A keyboard may be provided at the vanmp or other
‘adequat. e pl aces weduired | fanwdispdlandnger to operate and communicate with the

CPU of. the microconpyt gseishird: cotbrsRReirBN hap ve BEsd Prevideantdlidvkafipw be
descri bed, by 10, .~ way.  of e-xa?rlfl e.,wih reference to acco an¥| ngcﬁfgr.avm ng;

in which Figure th¢ é‘%"‘%’%éﬁﬁ Eat?-aé‘?ﬁﬁ?nwbg’ieﬁ?ﬁ! heur ﬂﬁr%ﬁa Y :
accordance w th bpepplgiehtthe nimet iterval -cbunted)frem 2 wallgingChepmtic .

di agram of apot her_exa ; | ki n of Fi.qure 1. Figure 3 is a.
bl ock schenmatic %#%‘g#’a%glgﬁaogm%qﬁﬂ%@ns’a%&f I%%V\%S%gretl‘?ﬁig%%%r dance with the
present invention. 5 A keyboard mayprbeprevidedsah theovanps enedtdercadsigugbeam .
showi ng the' subgi ouehanicH D RGF @heaRBeidoh obd¥e 1Bl SR Rbmhi8REd GRen Fi gUre.
5 is a perspective rear view of a shoe show ng the contacts and’'the housing

in accordance w the (BY of dbeMLTREVIRULER  chip- _ . - Figure 6 is a -
p._er_s_pec'f(i_.ve rear ?/I ewnoiml‘iba'uﬂewf 'F' Q€. tHe _gﬂf@tioﬁsqhﬂlcﬁ@sbﬁs&ggcb Q]f]al,-hby o
view taken along lin -1.of Fi.qure, show,ng the switch, and the housing.
Floure 8 1 Wl B BF, SRy THiE PRRTEnc Ao apanying disming, Tn SALeH:

o ' Figure 1 is a schematic diagram of exemplary hardware in

accordance with the pi‘esent invention,



_ : '
the switch and the condition that the shoe is going to 15 step on the
ground. Figure 9 is a broken sectional view showi ng the separate condi tion
of. contact and the contacts.. Figure 10 is a diagram show ng that the user's,
sh@g steps on the ground and .t hat ‘the joints of his big toe 20 are
conpr essing switeh. Figure 11 is a broken sectional V|em15homnng con- tact.
‘connecting-sinul taneously with. contacts.4Frgure 12 is a plan V|em/showﬁ g

“the position where the switch is placed. 25 K Figure 13 is. as L
sectional view taken along Ilnes 2-2 of Figure 9, shomnng t he | ayout "of the '
contact's on the |nsulat| d. Referring nQqwto Figure 1, identified by
reference nuneral 10 K18 dprechematic: dyaoram B8f snethez. exggple

sent inventionof $mejwﬂkﬁﬁﬁgngénsafowftpﬂgureello i n- c[udlng a SU|tabIe'j'
m croconputer ‘11, su

comuni cating to the tl& eprth l[er%ibg?cl %gl?'ﬁ%?g n’ﬁ%grgrf 85’&'5‘:% ?Pﬁg a

~ sen--sing SMAtmh1ﬂ3ﬁiuﬂchakﬁxnnuzpcnrd&mcelﬂlhbahbefpreSEnt inveg&denat i.ng -;
- a pacegsignal to Sa'ﬂfﬁ?fé qug)bﬁeél&ék'Qbhemaélcrﬂﬁﬂﬁgéﬁaggo@iﬁ %%e '

~while The wal ker _or nmakes press sens(ng swtc ecor
devi ce 23 connﬁNPfLQﬂQHﬂfQ(iqrﬁF¢9{§$ﬁﬁ? Yt?h]t5¢ PﬁBsﬁ?SréEUﬁBGFQP 11,
for providing a HIghEigﬂﬁH 5(1g%ﬁibé&§p@@9ﬂﬁytgéailvhéw5of al ehpense to

R SN e
t he.above H|ghttegEMesenh11nkbnt;pnfor t he sai d n1croconputer 11 deC|des
1R BB a% LR LS A S 800k viaew BN e, -
' Figure 7 is a cross sect;onal view taken along

lines. 1-1 of Figure, showing the switch and the housing.
 Figure 8 is a diagram ShoWlng the position where
the sw1tch and the conditlon that the . shoe is going to
15 step on the ground. _ .
: ' Flgure 9 is a broken sectzonal view show1ng the
"jseparate conditlon of contact and the contacts. - . .
_ Flgure 10 is a diagram showlng that the user’ s shoe
steps on the ground and that the Jolnts of hlS big toe

20 are compress;ng switch.
' Figure 1l is a broken sectional view show1ng con-.
tact connecting simultaneously with contacts. .
. Figure 12 is a plan view showing the posltlon ' ~
_ ‘where the switch is placed. : .
251 e Figure 13 is a sect;onal v1ew taken along llnes 2-2

of’Flgure 9, showing the layout of the - contacts ‘on the
insulatlng board. ' -
Referring now to- Flgure 1, Ldentlfxed by reference
- numeral 10 is an electronrc circuit device of the pre-"
30 - - sent J.nventz.on.' Said electrom.c circuit dev:.ce 10 in-
~cluding a ‘suitable’ mlcrocomputer 11, such as an INTEL
- 8021; a walklng dgasor cizcuit 12 communzcatlng to the'
test pin. Tl of the mlcrocomputer 11, compriging a sen—"
'sing swztch.13_and_a.debounce CerUIt 14 means for.
35" © .~ generating .a pace signal to said miCrOcomputer.il in



mental "counts to the user for indication of the pace nunber, distance, tinme ..
or wal ki ng speed rate covered during wal king joggi ng, running, etc. -whi ch

i s conputered by the mcroconputer 11, and provided through n1croconpu- 15 24
ter ‘o puts J[err] and [err]; a output device 30 -is coupled to T
m croconput er output P16, neans for provided the sound beats or. nusi ¢ - upon
wal ki ng. or al arm sound ‘'upon conpl-eting -the preset- pace number which’is-
generdted by a speaker of said output device 30, or providing said 20

output signals, corresponding to said sound beats or nusic or al arm signal

which.is transmtted by a transmtter of said output’ device 30; the
tristage sel ecti ngeSRPRER. 56 ?§°Bo&ﬁF@dWPH@GU&PQﬂWﬂl&ﬁﬁnﬂR(ﬁHQQﬂinﬁﬁkes

P20- Pt22 to Eﬂe mpgefgnﬁuheinétlswﬂe@nstlmr ?e?ae‘b@ﬁdﬁxld Cfﬁmh Q Pledi@in 25

varieties; e quadst.age, sel ec switc oupl.e rou

ni cr oconput er. mpﬁ?é ng? %‘5 hfzgnf-’?frﬁ nﬁtﬁé%el Lg?e o My -

to control d|splagroﬁﬂdhngpacalghnbégnadlsbaseedbmumﬁdccqpuﬂxﬁxﬂlaME t he

first-storing sw £§£‘%$$sést8°a%ﬁd1ﬁ?&?.ﬁgh & YOI Blecitnce (omer)
at

[err] also provi de ect'storage o eset pate nur

di spl ayed on sai ds@mB@| ajgnaki UBJ-EQ gRngraited, |’3fr|1"l¥'na?f\¢5iﬁ§qr (3% s"&]d?nd
storing swtch 3%¢Ss50dPlatlkbR! OtafinEhCH Wr.l nrﬁyt n{ék[rf]o@t%e above

provided effect s age, of he data f strl d’
on sai d display o%g ReSHgnph- Eg fitr}‘tg?’orf&}' r“y' TP Y "'eé‘éa]}/f .
switch 40 is coupaed:.aest’ahersaaﬁ:tpbm ei:ophefmﬂim.wrpta eh.sp]lay Hevprasea9da - -

pade; nunbey CoUNt 8 PILECHn 2tk cRESSRd e AP BACAGIAE H%ef‘%ifézeed-__'

by an oscrT1l at or n1croconpu ST
this tine, displayenabal couutsptaythneuﬁe#béproﬂmteqna\peﬁs theplpage to

1. Wen the‘mEhﬁmﬁ@?“ﬂdﬂgtéﬁééhe%lhgeo&“%&ﬂkrwﬁyepﬂed rate covered
| during walking jogging, runnlng,'etc. which is computered
by the microcomputer 11, and provided through microcompu-
15 -  ter outputs Py4~Po7 and PlO.Pls’ a output device 30 is
coupled to microcomputer output Pls' means for provided
the ‘sound beats or music upon walking or alarm sound upon
completing the preset pace number which is generated by '
_ a speaker of said output device 30, or providing said -
20 output signals corresponding to said sound beats or music,_-.
_ f or alarm signal which is transmitted by.aftrensmitter of '
L 'said output device'30 the tristage selecting switch 36
&')f is coupled through microcomputer inputs PZO'PZZ to the
mlcrocomputer 11, means for selecting the music or beat
' 25 varletles, ‘the quadstage selecting’ switch 37 is coupled
' through_m;crocomputex inputs POZ"P03 & P23 tc:the micro- -
computer- 11, means for providing to. control display of the
pace number, distance or ﬁelkiné spedd rate; the first
storing switch 38 is coupled through microcomputer input '
30 - ‘; 17¢ also: prcvxded effect storage of ‘the data of the
f-‘preset pace number dlsplayed on said dlsplay device 29
in a pre-partitioned memory; the second storlng sw1tch
39 is coupled through. mlcrocomputer input POl' also
prov1ded effect storage of the data of the strlde length

' 35 _ dlsplayed on said display dev1ce 29 in a pre—partltloned



~switch 21 is released. Switch 38, is then depressed to: enter the di spl ayed
nunber ‘into the prepartrtroned menory. 10 ~ To preset the stride-
aggi\g a switch 21 is pressed to apply square waves, generated by an
IIator 22 to Test input T1 of mcroconputer 11. At this time, display
45 wi | | display the number of square waves applied to T1. Wen the digit

shown on-reaches the nunber desired, swi-t ehgls 21 is released. Switgh - -
39, is then depressed to entéer the di spl ayed nunber .into the prepartrtr(}a’ed- S
menory. A'detailed diagramof circuitry of the device is illustrated. =~ =
M croconputeer 11-includes_a 1 k location Read Only. .20 = Menpry (ROM; A o

64 byte RandomMERUZE MHHry Xeees swihchy#d dencoepled feer rcher esen ipiel y_ L

-An 8 bit ti nebfm%lt&foéé@@@éfslierr ] and [err] 25 ‘and a 4 bit
1/ 0 port [err] 20 1/Qcircuits in total; anda test pin [err] which can be

used for input pur- Rresgh 3 PRER RUMBeyi gedntnt 8 SWhkghs 2lads can | urrp. -

only to withi ngﬁessseairﬂ:qommcsquaﬁ@Waﬁegﬂagenéﬁatedobylan oscil].-gt‘aor64 _ |

byt e RANM t h sensor circuit shown 1 n
dgt te ed ly:ng) |e|n%| ué’res Z‘J{%Rb‘ﬁfgdiﬁfmegvsemaern he 8% Ehds $iae.as

w | - be -expl ai ﬁ‘éépla&/\n"t%huﬂ.?l wiisplay nve nhambéy dEpsq&aed (avks Qppliiled®

'.*eachtrrreapa e Q}f; ' i v Qi
" pulse is generg're,eg:G %en %‘%Jﬁrou % sﬁgapr ng 8$ EBFt P’f‘g’b %5% rng
tran- sister 18W% ot dé |1§]tﬂﬁﬁ¢%d t%"’attp‘ha%&rnsethen g@puwkissed to
generates an i satagt &heomsy]&jed/&uﬂﬂiﬁ‘ti@to tlf@ ﬁfﬁgé‘rtﬁgi‘ Eﬁpmle;nb

0

OoP A wil | eIevat CUr.r t ent.i al
'Ehroug a,a filter ci rc& ??reset e stride length, apswitch 21 is Pressed \J

. to apply square waves, generated by an ascillator 22 to
Test input Tl of microcomputer 11. At ‘this time, display.
- 45 will" display the number of square waves applied to T..
~ When the digit shown on- reaches the number desired, switch
15 - 21 is released. SWitch 39, ‘is ‘then depressed to enter the'
- displayed number into the prepartitioned memory. _ |
A detailed diagram of circuitry of the deVice is -
I"illustrated : : D :
' Microcomputer ll includes a.l K location Read Only
200 - Memory (ROM), . ' BRI
' - A 64 byte Random Access MEmory (RAMI each byte
denoted by RO’ 1,.....R63 respectively,v
An 8 bit timer; : S :
_ p - Two 8-bit I/0 ports Po (POO-P°7) and Pl(Plo-Pl7)
25 -and a 4 bit I/0 port Pz(on P23), 20 I/0 circuits in
total; ‘and a test- pin Tl which can be used for input pur-
'’ poses.. - : ' :
| The 1k ROM is diVided into 4 pages, and can jump -
o only to' within the ‘Same page upon a conditional jump.
30 -~ - The 64 byte RAM two eight-register bands.
' Walking sensor Circuit 12 (shown in dotted line)
©. includes a sensing switch 13 located in the sole of shoe
as will be - explained SWitch 13 will be momentarily
B depressed (on), one time. each time a pace is made. Once .
.35-_” ' sWitch 13 is on, a positive going pulse is generated and ..'



£

19 conposed of capacitive reactances to patch the capill- ary space.. As a
result, the pulses are provided to T through a SCHM DT trigger 20. Thus,

the signals obtained by [err] (Hi gh when there is no signal, and Lom/mheré";asl

t here 10 . are signals) wll. be very stable. Figure 2 shows anot her
|IIuerat|on of wal ki ng sensor circuit of Flgure 1:using a switch 13" put:
in the sole. Conprising a nagnet. 41, cooperating with a coil NS, wound
about "a magnetic perneabl e.core. Each pace the 15 wal ker makes wi |l
press 13' to drive the magnet--41 past a portion of coil .causing NS a snal
vol tage to be geng ;?ifé&dtﬁfoﬁehnh 5hapifgS BBlrleuy @ tlsge tios ex@ltief 126 i

shaped, gener at es a LOM/SlgnaI t he out put- ‘term nal for application to
_microconput er -i nptASHr 16§ EE%lPEHsealEOaPplleEhGPoﬁo§PP§&l%&Mﬁﬁﬂ$§x%7

used ffr switch. 3"9“‘?@' g%g}eﬁ@deggaﬂex?seaﬁaanaahudpaelmmec fe(h:tﬁ.aa.‘l fp@r
converting a partl cul a SQuU LNTLO ni G | received. -
From DTV sound (R aEirnan; TP T SEHar 18y (PROAMES ki ], %ﬁﬁéﬁatﬁ Fgecurren

oranot her.5 The qdtertPal powenf anticmeheoit Pdssstprovgica 1fd.1a:|erarqnlndum:r

25 for am plifi | egt a u f [ -
et onnome 5. 1. Bhfedef| 621 ERBLE: B g7 Laabcbesgl Bl ket copi
decorder 26 for d%@KKEFQF%aJdA%Iéct?éﬁlgnsFQQaPuﬂﬁﬁé Pﬁé §F§N§ﬁQ§:t° Ty _
correspondi ng Bi ngi Yokl eaOécﬁQmT tr ﬁeﬁabo(BC@hus%I&h@S%dg'&Q.swm :
24 receives a partlgg DTMF sound, wi of ,852 ggp of .1477 -

‘Hz, then the-cor % '?1’9 %dﬂ‘%’i‘gﬁg?r?smlﬁ@ls"ﬁﬁa& hap ¥ whgsesithen
of y{he | dads 42 céréfundﬂafalOmtlﬁeberderyZﬁtablélOOl" ‘The output of the

DTVE Lgne S5 Jecodetagt 3 phaildgilokheo s L hedds 42 Gaikiatp 0

-8- AND gate 27, since t ween Serla
i nverter 43 & 44 Sengoe cm@u;'esgft?bgvﬁat lopsing a switch 15 put in the

sole. Comprzs;ng a magnet 41, cooperatlng w1th a c011 NS,'

o wound about a magnetlc permeable core. Each pace the
15 walker makes will press 13' to drive the magnet 41 past
. a portion of coil causzng NS a small voltage to be gen-
erated at point E. The small voltage is amplifled and .
shaped, generates a Low 31gnal at the output term1na1 for '
. application: to mlcrocomputer input Tl. If desired, a,
20 photo-optxcal switch can be used for switch 13.
' . Said decoding device 23 including a. microphone 24,
. for convertzng a part;cular DTMF sound 1nto an electronic
o ' signal wh;le ‘received from DTMF sound generator which is.
' ' . | help by the walker, runner, Jogger oranother. ' The output
25 "of mlcrophone 24 is provxded to an amplifier 25 for am-

pllflng said an electronic SLgnal of the output of said
mlcr0phone 25. The output of amplifler 25 is’ prov1ded to

a DTMF tone decorder 26 for decodlng sald electronlc
sxgnal into the 51gna1 of correspondlng Blnary Code of
30 ' Decimal (BCD) Supposed the microphone 24 receives a .
| ' partlcular DTMF ‘sound with Row of 852 Hz, and Column of B
1477 Hz, then the corresponding BCD sxgnal is "1001" in
other word, the signals of the leads 42 of the DTMF tone
" ‘decorder 26 is "100l". The output of the DTMF tone
- 35 'decoder 26 ls prov:ded through the leads 42 & 42" to an



| eads 42' is "1111" and provrded to the.AND gate 27. Therefore the output -
of tBe and gate 27 is. H gh and pro- 5 vided to the ntcroconputer |nput=7“

[err] then the micro- conputer enters timng state.  But, the

m cxoconput er
. The ‘above tim

11 stoped to timing while the ncrophone 24 receive agaln
ng functron wi |l be described |ater. "For tim ng purpose;"’

malker runner, - j ogger 10  ~another-h@lds a DTMW gener at or to"

generate a partlcular EWNF starts the generator and start timng. whlleJ

begi-nni ng wal ki ng or running and stop the generator and timing while

st oppi ng wal Ki

running and et
i ncl udes a BCDat cpree\eeriwmér £Inyeqaer '?ﬁusShEhQVrgﬁﬁl'Eyo

outputs [err]; pl ay, 45 {, eneraII -
digits'in thlslﬁﬂ sﬁé%ﬂr%ﬁt 1 g E¥V#6§€gﬁEnF§ea Dpgrte 29.provi ded
Taed-etﬂme-esdmmlmg;pim aof 0l‘.h80and gatéezdl ﬂst Highbank ghied i's

U, I|f| t he output
connec o%glesg%aqf?éﬁ%% ’a“?‘é oo_ra FgF BACTOMT turn,
coupl ed"to an an@Nm$13¢nte¢8uﬁmminq;smateh SButs the- miErocomputdedluo

. sel Iy f tLy into
e e R

shown in .the f

- by outputs 46,

' prOV|deg by ntg;
0,

~devi ce

S2 is the Si
strlstage sel e

various data,
pace 35

15

20

hé. a

Gr 8boivee timing funpciionsw

Ge)desmbegn&ateane fed in
~ speaker 32 and sound&éxdidisgingy puﬁﬂl‘fﬂh f&@\/«%ikéﬁ”ruﬁ%ré Tﬁéegéra”d

BORSE, BB N Tt et h? 45 SO LLEE Sontbienian

the

g% running, then the tine covered during wal ki ng, j 09gi ng,
I gatse Fhactincoctherddleads between 20 ephapbdeenialize

BB R,

“

REME,t Isdaghist d:ﬂue?,z:;emmtdmeaﬂomam tﬂttmghehﬂenaégsﬁnthg o
”Hﬁﬁin&" e %nfn‘i‘iitd 'Hn‘d Uy %&'%&&5&:— alfld?’Ziming while =~

.stopping walking or running, then the time covered during
walking,_Jogging, running and etc. can be exactly measured

Display device 29 includes a ‘BCD to seven segment
converter 28 is prOVided by microcomputer outputs Po4-P

07'
and a display 45 (generally, if has 7 segments) includes . 6

- digits in this illustration. The data for'7-segments and -
_ pOint is prOVided by outputs 46, and the scanning data for

the digit to ‘be. lighted is provided by microcomputer out-.n
puts P10 15° ' '

aAn amplifier 31 of the output deVice 30, connected

| to a speaker 32, ‘and a radio transmitter 33, ‘in turn, .

coupled to an Antenna 34. A coupling sw1tch 35 is pro- f

vided to selectively feed the sound signals generated by

. amplifier 31 directly into speaker 32 and. transmit them
“in atradio way. ‘When the allocation is as shown in the
' figure (i.es- S; is On, Sz is Off), the Signals are fed .

30

~in speaker 32 and sounded directly._ When, however, sl
is Off and S2 is On the signals the transmitted by radio.

_transmitter 33. : :
The second stristage selecting switch 37 means - for_;_ _g_f

35

prov1ding to control display of various data, when the
switch. 37 is at the location "o", the signal of the pace

- number - Will be fed into display deVice 29, If 37 is at.

vt



-'9- location "1", the signal of the wal king speed rate will be fed into

said display device 29. If 37 is at location "2", the signal of the total .
distance will be fed into said display device 29. If 37 .is at location.
3", the signal 5 - of the.time will ‘be fed into-said display device 29.

- Flowcharts of the software prograns of the present invention, are shown in .

- "Fi-gurres 3 and 4, -Figure 3 shows the main flogwhart and Figure 4 is a =
fl owswart of | NTER-- RUPT SERVI CE ‘ROUTI NE.when the Timer causes.interrupt. .
10 ° Firstly, sone menories and various tables established in T

. mcroconputer 11 will be described as follows: N@nnrx'NL conposed Of-ERrEe=
than two regi st giguatiishioert | achiecighaheof | the | vadking - gaeadntEiBell™

successi ve High'signal outputs. fr h | §§_SepgoB7CigCHEt 1d2atibn "2,
Menory Mo, corr'p(fgé‘g Jd*tqrﬁ%%h%}]sq e 5 29, _

rreégisters, is, used tqQ prestare_the
dat a representjmhéigkgﬂarxbfumﬁertobalsdi$§é99§hﬁ%ﬁi %@n%?@ ﬁgig]??aﬁ
conmposed of nore,fhan t reQl Ssr S, T8t 9vesst he Loemtioher 3|, dtheasieondd
gty 28y T E 3T es

accunul ated in st gnal s _com ng _framsthe.,wal kg cgeagqr,go
low that §s, itoStehestihe wikd bat EedatnfG ﬁaflﬁdfi&ggllv ?%%?'he period .
that the square wave ppiSecksgEareswene softwartoprpgzamsn@ti CHf BFEseh

~ wal ki ng sensor ends ‘and the next,k square | 32 23RPQ3r Figlire 3 shows
C Menory.Me-i's a. rigyvereionwhPER F§°ﬁ§e6ntg§ tggé the starti ddressger2

desi gnat ed. nuSi gné algh€nOE1dweRakgnand &dgvsend dsbide £ NI Red
of more than two redi sters ol 3-HSGHE! GnahOktel A9 neds Waurls. dotretr izt
afger..counting BH%836£§V§CEU§8§§Eg§ ESUare wav.es 'ﬁ%ﬁi‘gjégﬁa s Kidg
~ sersor. Mgory Miirstlgposone! mesod itfadnhy I &%) i;use fo prestore
regi'ster, which %cﬁgggmﬁig‘%st ore 35 dst afrtw dﬂ{ﬁa AR rddEs ber®, i is
starts its tinme-counti Mgmory N, composed O . _ . s
| " used to record the time interval data between successil _
"High'signai-outputs from the walking sensor circuit 123
“15.' : 'Mémory Mgy composed of more than two ;egisters, is
'used'to-prestore thé data representing a desired number
_of stride length. I s
' - Memory Ml,'composéd'of more than two reg}ste;s, |
-Jstofes-the time interval data beihg gccumulated in N when-
20 'HiGH signais coming from the walkinglgensor_go.loy; that -
| -is,.it_stores the'time intervalldata indicative of the

' period that the square wave pulse'(squaré wave in Low form)_.-
-'écming'f£0m-the'walking-sensor ends and_the next sguare
_ 'wévé.pﬁlsé“appearsl o . | X
25 Memory'Mz-is a register, which is used to store t.e_ .
| starting address of aﬂdesignatedsmusic-table or a deslgéat-.
ed sound table. 5 e
Memory M3,'composed of more than two reglsterg, is
 used to store the resultant count data after counting the
'36' " number of Square waves'provided'by'the wa;king sensogf.
. Memory My composed'df more than ;wo registers, ls.
used to §réstore the data representing a desired numbe: |
.of paces. - : s o - | :
o Memory Mg-is a register, which is used to store " -

.35 o gtafﬁing data about the time it starts its time-Count;ng,



10 The obJect of this functron Is that the tinme interval between the
terrupt of the timer to its next interrupt .can be freely controlled

".t rbiugh [err]. Menory [err], conposed of nore than two registers, is 5

nusi.cal. score and neter menory and-used to store the data about how many

square waves shall be provided from out put hernrnal [err]. ..Menory [err]
is a register, which is used to store the & dress of the data of .a B :
desrgnated nusi cal or sound fre- 10 © quency after checking themin: the

musi ¢ or - sound tabl es, Menory M i's a register,. whichis used to store the
data nunber contained in a desrgnated misi ¢ or sound table after checkrng
them The nusiThemohirek ofibtlkis funpticnsis phatathey tdmeiinterval

successi ve. 8- lideRde SO Rk Sk PEpt S £UEha LEmEVSIESAL £3C AR O ntAdpt
frequency Each word 1 n the nusic.talle is organi zed as foll ows: BI 0 2

' desi gnat e nmusiaPsofreely o?P‘%?r%l ?gzthrm?‘gﬁnﬁhrest) BIT 3,4 designate

_scale (i.e. bass, NEHMniyfﬂ% 60fp6s6d) o£Bndre tﬁaﬁetw@n&e@rAlers,rﬁsew"
(sem quaver; quaver., crotche

_ sinple. ti oyble .tine,.triple .
. time-and quadMHiEEd} fgore ﬁﬁ%em%g*bm?%%saﬁggﬁﬁgg gkeEs d:lhﬁ erent
songs) and t hrdatas abult aitmesmimxabseuané wvaves, shaflflebenpriovdtdesbfimdsy are
- provided. A . |gﬁﬂé§# é %able (ncl. bass, alto and treble) and 25
a. nusi cal ter e are.furthd®’ needed, all of ‘which are I'isted bel ow
The nusi cal not at i orMemAre Menigi %sr?ﬁestQEquﬂhé9hdé§a‘$Gﬁ e stexeediiee

nusic not at :v%aadre%e Qs@n@araaéabbs aneslgﬂhteusmh%tieem o WU TS .
not e err
0 1 (%0 y[erﬂue/@%’ )?‘fé"%l‘f}‘e&’(nﬁ ‘}s’fﬂrﬂ‘ the mg’s“’ °1l

Memory . MS is-a reglster, which is used to store the
 data number contalned in a deSLgnated mnslc or sound table
after checklng them.._, ' o
_ - The music or sound table, comprises a plural;ty of
'ls.f:_'succe351ve 8-bit bytes containing the data of muslcal _
' score or sound frequency. Each word in the music table 3
'is organized as follows- BIT 0 2 designate musxcal nota-
tion (i.e. 1, 2,.....7 and . rest), BIT 3,4 des;gnate scale
- {i.e. bass, alto, treble and etc ), BIT 5 7 des;gnate
20 meter (semiquaver; quaver, crotchet, minim, simple time,
' ' double'time, triple time -and qﬁadruple time). ‘Three mu51c
tables (tables of three different songs) and three. sound .
_tables (tables of three different beat. sounds) are prov1ded~¥
_ _ _ 'A -musical notatlon table (incl. bass, alto and treble) and
-25'-_ a musical meter table are.. further needed all of whlch are
R listed belows | o |
The musical notatlon table contalns the frequency
- data for the respectzve music notations.- An ‘exemplary o
table is as follows (starting’ address is denoted by MT) s _.f"

30 Mr: - XXXO0O00 00 (rest)- Fqy
- x._xx_oooo;_(_--g.) LF,
 XXX00010 { ?)—-—-Lle
XXX00011( 3) - LF,

.- XXX00100( 4) LF,

35 . XXX001101( 5 ).——=—LF

-1
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00011 «(3) -[err] . XXX00100¢( 4)-[err] 35
00101 (5) -[err] =~ 36-xxx00110 (6) - [err] xxx00111 (7) -
- xXxX01000 -(rest) - [err] xxx01001 (1) - [err] 5 : xxx01010 :
(2 “ferr} xxx01011 (3) - [err] xxx01100 (4) - [err] xxx01101 (5) - [gq}]
.xxx01110 (6) - [err] 10 - xxx01111 (7) Terr] xxx10000 (rest)
[err] ?€x10001 (1) - [err] xxx10010 (2) - [err] xxx10100 (4) - [err]
xxxlol 1 (5) - [err] xxx10110 (6) - [err] xxxléfiI’(?) [err] 20
- Scal e Not ati on The data as ‘above listed is the frequency data of nusrcal
not at i on (LFi is LOM/frequency, FI is nedrunrfrequency and HFi is H gh- :
frequency)' this data m[ll %?0 0 f (t q he glqgr to determ ne how
much tine is heeded for each I Nt errup t i ver’ causes, @nd then, the fre-
quency - of sound wave: comi.n& &r EFmOP06 lcain lbe( sél dct-etariF et er ni ned to form-

a desrred _r,rusrcal_notatlon%I AN éeqpbamydm%yégﬂ)Lmﬂgﬂ.ﬁﬁxIe (starting
Yy

X X X
X XX
]

address 30 I s denot-ed IS as. foII XX X000
(1/16 beat)--[err] X X X X¥xX0 URE R lbe(at)__l)rer'r]'Fl ' .
5 | XXX010110( 2) ~ F,
. ' X x_x 01la 1[; ( 33)-——-—»33_
o XXX01100( 4) Fy
XXX011011( 5) Fg
W S XXX01110 ( 6 ) Fg
S R XXX01111l¢( 7 )_” ~Fqy .
XXX1000 0_(re§t) Fqy
XXX10001( 1)° HF,
XXX 1.0 010 ( f? )'. _'HFZ '
) o xx_xlq._o 11 ¢ g)—'-—‘_HF3
S .15 XXX10100 ( ? )_ HF ,
XXxl0101¢( 5) HFg
 XXX10110 ¢ .§ ) HFs
XXx1011111( 7 )-——-—-HF7
RS s endil
- 20 Ségle ) égtation y
s ' '_ ‘The data as above listed is the frequency data of

,;ﬁusical-nbtationu(LFi is Low frequency, FI is medium
. frequency and HFi is High frequency), this data will be
25 - loaded into the timer to determine how much time is needed
| -for'eacﬁ'interfﬁpt the'timef causes, and then, the fre-
. quency of sound wave coming from Plé'can be selected and
determlned to form a desired mus;cal notatlon.
: _ An exemplary mu51ca1 meter table,_(startxng address [
30 - is denoted by NT) is. as follows: '

_ NT: - XXX XX 00 0 (1/16 beat)-———-P0
7 - XXXXX001l (1/8 beat) Py

Xxxkxxalo (174 beat)—"—-a'pz-
xxxxx011(1/2 beat) P,

35 -'xxxxx100(1 beat): P,




nunmber comng from P16, as this nunbéer certainly-exceeds 255,
-stored with two bytes. A nenory [err] is.utjidized to store- t he frequency-z.

0(1/4 beat)- [err] X X X X 01 1 (/2 beat) [err] 35
0

XX XXXO01

XXX X10 (1 beat) [err] '3 -12 2 XX X X X .10 1(2

beat ) - [err] X X X. XX 110 (3 beat) - “[err] X X X X X111 (4
beat)-[err] The: dat a as .above checked is the nusical square 5 = wave

It must . be

dat a obtai ned i mredi at-ely after checking the nusical notation table- andzs. .

use Menory [err] to.store the data 10
~whi ch i's obtaihed i nmedi ately after checking the nusical o
above nentioned, [err] KsXc&EngoXed oOf Int(i2e thameaﬁj44¥ﬁ4§_rs)f A register

Cferr]

‘notation table (ncl.

r ead-

is utlllzed for, %eﬂ'it rgq I?enUSIcal chﬁé3ss dat.a” of nusi cal

in,

: whethe;tﬁg

Is 1

(1 for Yes, Tﬂefaéthbhs %Qove checke %hl“?ﬁﬁé&&heCk
rt [erré is t first, thi -any o |gh ‘1. npu yes
rw sevdve rRYBE ?Fn§°ﬁbﬂﬁt SrPF'gErJ_QIB as fdisyinimher igrRriainine

e portion-o

described. 25 exceeds 286, piegm&stbbeclstbr@Etﬁlfﬂﬂadvﬁ) ruyasesﬂed by the

enter

15

. 10' |

i.nt o= bl ock. 2,

wal ki ng sensor are re |f t here,exist,si nt er
into 6. At proggalﬂ?ﬂ?ﬁgk g if U l&é‘tzg%tﬁe(f e (frequency’

data obtained lmmedlately after checklng the musical
notation table and use Memory MG to.store the data
about the number of square waves whlch is obtalned
zmmedlately after checklng the mus;cal meter table
(as above mentloned M6 Ls_composed of more than two
reglsters). L '

A register MlO is utrl;zed for registered the |

" of muslcal scale).

20

- 25

3d

.35

A reglster RX acts as. a mark (FLAG! to record

whether walklng SLgnals from the sensor have been read- )
-in, (1 for Yes, 0 for No)._' '

~ Register RY is use to check whether Port Pyo is
the flrst, th1rd -or any odd H;gh 1nput. If yes, it is
1, otherwise 0. _ :
: Referrlng now to Flgure 3, the main - routlne will

i.;be descrxbed

- walklnq sensor are read, if there exist srgnals, enter |

~ signals of the walklng sensor to be read’ have heen pro;-“"
‘cessed. ‘At block 3 the data of memory N is loaded into .’

sensor has no 31gna1), at block 4, after loading memory -

At program block l the 31gna1s prov;ded By the
lnto block 2, or enter: lnto 6

At program block 2 it is determined whether the

Ml (as ‘above mentloned, N is a memory which contalns a
count indicative of the tlme lnterval that the walking

My, register N is cleared to 0 and Rx is set at 1 to

 avoid repeated process1ng of. same signals coming from

about - t he nunber- of square waves.
neter- table (as

or

Aregster RX acts as
a mark (FLAGQ to recordeKetherélRldg(§|gnalbeEderrhe nsor. have been’

-_address data of musical notatlon table (rncl the portlon hh

. ey -



srgnals of the wal ki ng sensor to be read have been pro- 30 cessed. At
block 3 the data of nmenory N is |oaded into- ML (as above menti oned, hllg ~a
mermory which contains a.count indicative of the time interval that the
wal ki ng -sensor has no srgnal) at bl ock 4, after Ioading nmenory [err]
'regrster Nis cleared to. 0 and RX is set at go -~ avoi d repeated
processi.ng of .sane si-ghals coming from = - - the wal ki ng sensor.  As- =
|nd|c§?%d at bl ock.5:, the nunber of- LCNVsquare waves provided by the
-wal ki ng sensor are then counted As shown at Bl ocks 6 and 7 during the

period the 5 H%ﬁ&”o o34 ] I gar
t hat proceSS|ng the s ngﬁ' ossI bly gg%%ratehcégéé ?Fﬁ%iégﬁ gﬂ
Further,. the tim®f \ﬁﬂuéﬁﬁ|WEYQ$nE¥?K#¢%@ by tbenveaklnGbaenenr ﬂﬁ@n

t he content of N ithesOWhkd®, nore than a certain value Z (that is, when-

10°. - the wearer takes. off the s or. t stp | k- i
will-not count any nore? q'a Jo??}&isgsa‘?ﬁ uffggvrfmgﬁhpe‘?,ég%sf:%?e N
dis-hplay) Eglonkwgamh i?nsﬂrlhas(nﬁkthﬁﬂb,hﬂT =1f RXi ishcB8aredned on,
as shown. at oc C 0

| oaded i nto M4. ioqzt@gnt gc’éé J\IM% é};eg %’ o aég%gﬁ}(g gélggggg%ﬂ%eace
nunber is com paMQWQ(ﬁaHNPQNQﬁﬁQC#ﬁﬂxBrﬁnmkhethm#he timthanpeeuahuﬁﬁetngs

equal to the presg hz@“ﬁ@?ida'fsﬂébhdﬁhéfﬂ'Héﬁééﬁf@ éﬁ&ﬂath&ﬂébnéént of N
generated fromP |, If the ace and preset 20 ?re no{ equa

(or switch 38 is &) coaets% i) cﬂ’ﬁtatrhe‘@%'a?ezo thatelsy nﬁhen :
tch 37 L8 test elte Ateai:fw/rtaﬂ:tesalmstl'ﬂé) ‘sHoks Wentiidewslkér hs 8dpsswalk-

the ocation "O" h Vi C di spla e pace nunber -wal ked or
runned(as shown at"hg |sp f%«#ﬁ Az%"t %pghxé %‘g‘catron 1T, it will

drsplay the maIkLng speé@ ‘at blocks 8 and 9, if switch 38 (store dis-
' :play) is on, content of M, is loaded into M,. If switch

- 38 is not on, as shown.at block 8-1 and 9-1, if switch 39

15  is on, content of M, is loaded into M,. If switch 39 is
not on, as shown at blocks 24 28 the pace number is com= -
pared to the- preset pace number (M4);' 1f the pace number
is equal to the preset number a remlndlng call (alarm)

. signal will be generated from PlG' If the pace and preset  '

20 number are not equal, (or sw1tch 38 is on), as shown at
.blocks 1.0 12 the state of selecting switch 37 is tested.
_ -As shown at blocks 10 12, when the switch 37 is at the o ;
R loéation_“O“, the display device will display the pace _”
| . number walked or runned(as'shown at "display 1"), if at .
.25 the location "1", it will display the walking speed rate
. (4. e. the pace number per unit time, as show at "display
2"); and at the locatian "2", it dlsplays the total dis-
tance walked'or run (as shown at"display 3“f, if at lo=- "

N cation “3", it will. dlsplay the time walked or run (as

30 . shown at "display 4"). ' : .
- As shown at block 13 the count 1nd;cat1ve of the C

~ time interval dur;ng the period the walking sensor has’ _

no 31gnal, is compared to a preset standard value Y: if
_ ~ more than Y (that is, the walking speed rate is less then

35, 3 certaln value), the locat;on of multistage selecting



(i.e. the pace nunber per unit tine, as show at. "display 2"); and .at the __’

Iocatlon "2", it displays the total dis- tance wal ked or run (as shown
at"di spl ay 3") if at lo- cation "3", it will display the tine wal ked or
run (as 30 - shown at "display 4"). As shown at bl ock 13 the count

i-ndi catd ve -of the. time interval during the perrod t he wal ki ng sensor ~-has no
‘signal” 1s conpared to a preset standard valkfe = “if nore than Y (that is

"the wal king speed rate is |less then 35 a certain-value); the Iocatloaﬁﬁ .
- nhultistage selecting -~ -14- switch 36 (Frgure 1) is and sel ect the : '
~required nusic gﬁgigho b n IS S Iect in accordance with
bl ocks 19 23; essﬁghgﬁigaggqg )y df& & FifHere dinys 1t ocks |
14 18. 5 fabl le[@¥ rbeahdspund]. tabé.eh:.éesetlres:te&hai tadubﬂidr@&qpéh
three drfferewnbraﬁk§ 1abl 2§ ggdlgggr h..de a dat'a nunber
contained.in t ree tab kh?? and %&W§;$ aftarting

hese
. address of thré¥§%9¥ %ﬁceem}t5e9%°§5§nd t aBBes, and [err] and [err] each:
“denotes 2 10 dat axﬁgfn:%andnx Iéadhl dehb@&@ Tah%%ﬂﬂ%f gh dge
oca |on 0

wal Ki t t bject to
valxing rate ' s {%ﬁ?+ﬁg€a§§#é§§a £ RiceRoaidRdniy @aciblde+ s

nul tistage selectrng SW
| oaded into M ngfesstardata numnbexni msmeanuﬁbehehaa%%wtt%ﬂl@ﬂ As

~sh 15 bl 2 Ul
ghoun 2R L D acd BN oL SUER " ar SRR p o e e

a certain value

 Tts CO”}LS’ ned G%t: Baak &0 oy %ts;élgqorwd(sggsa V\andnsa ealh Henotls aAfte(rj .
HCE ey e b o e
t he factor det dad?eﬁﬁéinsﬁahﬂ?.aﬁnbnbet to | :
- the location of multistage selecting switch, starting
address of a certain music table is loaded into M2 and
_ ‘store its. contained data number 1oaded into M8 (as shown )
- 15 ~ in blocks - 21 23). However, when the walking rate is more
| than a certain. value, the starting address of: a de51gnated'
_ beat sound table and its contained data number will be
stored (as shown in ‘blocks - 16 18). '
o ' - After the appropriate data has been loaded in to
~_?°: - M, .and’ Mg, as represented at block 29, the content of N
' is used to obtain a K value, (this K value is the factor.
determining the tempo of music or ‘beat sound) and the
_content of N is used to’ obtain the walking speed rate
o per unit time of all kinds, Thereafter, as shown at
s blocks 30 32, if use of the shoes stop, the timer in-
' i terrupt is described to eliminate the music or beat sound.
J-_Further, as shown' at block 31 when the content of N is
' -'more than 2 because the shoes walking have not yet begun;
-the timer will: :cause the first interrupt and re-operate
’from the starting point -in. accordance with the mark '
"(M )=1", However, block 33, the timer causes an in=-
.terrupt and the mu31c or beat sound ‘when the content of
“-N is less than 2 (that is, ‘walking has begunl. S
o . As shown in Figure 4, referring to ”TIMER INTERRUPT
35 ._SERVICE ROUTINE" the incurrence of interrupt is applied :

30



content of N is used toobtain the wal king speed rate per unit tine of al
kinds, Thereafter, as shown at 25 " blocks 30 " 32, if use of the shoes
stop, the timer in- terrupt is described to ellntnate t he musi-c or beat
sound. -Furt her, as shown at bl ock 31 when the content .of Nis nore thaq;é
because .t he: shoes wal ki ng have not yet. begun, the tinmer wll cause the
firstainterrupt and re-operate 30 .- frtnnilys starting point:

accordaﬁce with the mark [err]  However, block 33, ‘the tiner causes an i-n-
‘terrupt and the nusic or beat sound mhen-the content of N.is less than Z
(that is, wal king has begunl. As. shown in Figure 4, referring to "TIMER
I.NTERRUPT 35  SERlUErRELBLKENakRe Pipc becomee lofox ft.er rAlpa:o‘.i sJ:l'Eep'piilm
30 Lol ternatel VaRgkenSlAuhBERTBe! cahel sef! Tr

er of
tinmes set for causing interrupt I's_ap |e to contr§1 rﬁ? output frequenc
P16 and to provi RPRIiadsEe eppsEpl output ﬁQEQHQQQﬁMftdﬂ%?q(ﬁﬂlRﬁ?Ykﬁe.
counting-.tine in arﬂhgiagegﬁegtrunner or Jogger The bl ock A dotted Is to -

decide counting time fipst thg gaﬁgﬁcount . .And t he .ot her, oper at.i on, of
the same roltine i's don®¥afPeFiBYcFLfnE° e, &0 FAHR Ging, time Ang training
register Rz i s usefl 4orurndrtbe jBggerdat ThenbRo@ko AoktedVign HH@Bdcidesad

as 1, we.have to h e r] t| -
positive, 1 1is se‘?gﬁﬁgﬁe thlg{& Féés%anBE’ crf %%f% L,%r @é‘ggféﬁg d’r%artrom o
[err]. If "O" |s0pendti¢onofht;heasemef rpoging, hsSdoeue aften each ttime welt
appearing from POQsaé‘Ho&ﬁCQﬁdbw@klAa% thrEgﬁ.%tte%I *’ert '1%9 us@é %o LAl fRe

is ghecked, = If is |, then consid has appeared on .
P00 and i tLGust - &4 #ntRpg ﬁﬁnén;- Wﬁéncgunt#ﬁgrﬁﬁﬁbaWbﬁk We hagey o i n -

block A-9.. decide if such 1 is ‘the one read on PO0 last tlme.p If

.p051t1ve, 1l is set, otherw1se, 0 is set. '
Block A-l is for readlng data from PQO' If "o" is

read from the date of Pyor Rz is set as 0 to wait "1"

. 15 . appearing from P00 and record the 1 as the first startlng.
After that, Ry is checked. If Ry is.1, ‘then we conSLder'
odd number of 1 has appeared on_P00 and it must be 1 at .
this moment. The counting time work will start in block

A—g'. . - . . . .. ) .
20 '~ If Py, is 1, and Rz is too at this moment, the 1 of
- ' Poo is decided as the same 1 read last tlme..'Then'Ry will
'1&4, B be passed and data enters directly into. Ar4 to decide if

starting the tlme countlng.
_ . The. function of Blocks A-5, A~8 is to work alter-
;25 "natlvely on Ry to be 1 or 0, so as to reglster whether
' ' the 1 on P00 is the odd time or ‘even time and then to
decide if starting the'time counting or not.
The above is to decide whether timing or not. If .
. it is to start tlmlng, and the timing is performed, a
30 program will enter into.the position beyond the dotted
L line to proceed treatment by the electronic music.
If it is adopted in timing of the runnzng tralnlng
“we can just stop the . functlon of the electronlc music
"and add a I/0 line as a decision line.
35 ' as shown in block 1 it is flrst determlned whether



20 ' If POO is 1, and Rz i s too at this nonment, the 1 of [err] is

deci ded as the sanme 1 read last time.. Then Ry will be passed and data’ _
enters directly.into.A-4 to decide |f starting the tlne counting. The S
function of Blocks A-5, A8 is to work.alter--25 . natively on Ry to be -1

or 0, so as to register whether the-1 on POO is the odd tine or even tine
and then to decide if starting the tlne_cqmntlng or not. The above is t0,

'-.deC|d§3mhether timng or not. If it is to.start timng, and the tlnlndufs- s

~performed, a 30 - programwi-l|l enter into the position beyond the dotted -
line to proceed treatment by the electronic nusic. If it is adoptedin
timng of the torwonk Eramnthg seacadngugbrnhMJGGM%ﬁ=HKM|and;ﬁ1tfnn to

el ect | K1
LT P S TS B O, Tpaetd B9° oy U, AN A, e Aoy I pllerk 1
‘[err]” and, |fI§oth?oCPnF§n§lPfeM@bﬂécnqg kn;tqa%mqeqﬂ thetpnisetewumhg o

point). If thelﬁouat epk aéclfzmb.ﬁteet 'a'ﬁ'dt Ikl Adye 1511? rr]
i s decrement ed l'etion (hl ock If_th

‘pul se colint |n3[§e‘il ]Enas 2&: B@eﬁ fpICOURE oM saﬁ’&sr Wl@?ﬁl?‘?@%?%

as shown in bl O@k aftébem t ast ing tdddieed)qf as ddwwnaireblock 9} athe and -
t he con- tent st gaddre s _of, a.certai. notatlﬁfrb}hfiataén t he_music

table) of (|v|7) b pa9xRES B &, 9esisre the “con=
.. (Accunmul ator). temt ¢tbah ia bheckddFesisc oform eertafin h‘mm@ssdmony '

" designated in r t pen d Qﬁﬁhﬁe rafor ta h A
wi | : gbe a de5|€h§pg‘é§%gt gtg}la%%) B% (Moqt %:}s?l d -He@rgg%e%?f%%l dsI QJ

nusi call®ot at i prdRd alnkel A éé&FBmﬁGPFPG’) aﬁ@-ﬁﬂ?wn b
‘portion, are Wéﬁﬁdofaﬁﬂet QEEQ'EQU hﬂém‘étzgf @édi@xﬁﬂéﬁ rin- I?-rﬁhd eétdred

respectlvely is then loaded znto A. Therefore, the data in A will be
" a desrgnated notation data at this time.. The. respective
fields of musrcal notation data (1ncl. scale portion) -and
15  musical meter portion, are separated, and temporarlly '
stored into M10 and Mll’ respectively. . :
.As shwon in blocks 13 18 the musrcal notation table
' and musical meter table are then checked and the .checked
result loaded into M6 and Mg respectively. _
- 20 . As shown in block 19 content of Mo is then incre-
' _mented so that the next - location in the mus;c table or
beat sound ‘table can be obtained when making a sequentlal
"_'table check. As shown in block 20, the content of M, is
. then checked agalnst the data number contalned in table,
- 25 if more than the data number, re-clear it to become 0.
'~ Thus, the music or beat sound signals can. be repeatedly
~and: clrculatively generated ' .
AS 1nd1cated block 22 the’ content of M9 is multl-
X plled by ‘the value K(block 29 as shown in Figure 3) to

v .

30 -,_adjust the time inverval of the interrupts. Thus, the
walking speed can control the tempo of muslc or beat

'smm&-. . . : : _
' ~ As indicated at block 23 the content of M9 is then
moved into ‘the -timer. - . o L

35 o The number of square waves generated by P16 1s



As shwon in blocks 13 18 the nusical notation table and nusical neter
table are then checked and the checked result |oaded into [err] and [err]
reSpectrver 20, L As shown in block 19 content of [err] is then
incre- "nmented, so that the next location in the nusi-c table or beat-sound- 30 '
.t abl e ean be obtarned when making a . sequential tablé check. As shown in-
bl ock i %;) the content of [erfr] is then checked: Zgarnst t he data. nunber

d

cont ai in table -25. . iT nore than the d nunber, re-clear it to
become 0. Thus, the nusrc or- beat sound signal s can be repeatedly and’
crrculatrvely generated As i ndicated bl.ock 22 the content of [err] s

multi- plied by ”&%a‘i@a' ‘&dﬁ@?&&%@g &?d%@ké@ féﬁué@mﬁietﬂoﬁo If E‘HeUSt
the tine inverval of the interrupts. _ Thu t he- wal ki ng di “Ecan control
t

the tenpo of nusi COBPHERS b?c%hc?“l%lq ca‘t"ed”atd%t%’éfkl eERR¥ chiReof
[err] is then novefsiikiad- Wetdtien i8S rest. IfThe wn‘aﬁak@fné ar ¢agaves -

‘gener ated by P16 - A7+ a in, nent d and checked f |on
1 the count has-: b@@ﬁk(§;§Q& '#¥3 ?ﬁ?ﬂﬁF tT t k6N
notation isSa rest(as bﬂodkrlsshma&ﬁ [err] (as bl ock ‘6 shows), if not

aIternater meke P 6=0 Ghel drk céﬁ¥§%¥ s gpgf)%s. d% E9E&§“£s°£ver, .

bl.ock 8.is:  when service I's over rogram res ress of nmal
program As shownthe Prograny, resgt &ie *?l'!»? iaddzesedef rim%#é RHPSLaR, whi ch

I's covered by foot pad 3@ dhHiRm W iFiglds 10 sdHCcn 1?%5%@%&%&@&@
said switch 13 are . ngﬁcte at their ‘ends th the.co tgﬁts ‘52 and 5

foried in case 505 e R TS hDY HERRE | PR retle Frig lnsula-

eIectronrcldevrceteﬁ wires 84 and 86 from said switch 13 are connected at
' ' their ends w;th ‘the contacts 52 and 54 formed in case. 50
(as shown in Figure 5).
As shown in Flgure 6, the electronzc device is
' arranged in houslng and extrudes contacts 58 and 60; when h
15 | housing 56 is Lnserted in case 50, said contacts 58 and
60 contact contacts 52'and 54 respectively; in'cleaning
. the shoe, replacxng the cell, or devzce 10 is damaged,.-
the’ housxng 56 can be removed. - _
_ As shown in Figure 9, the switch 13 inlcudes an®
20 insulating board 62, Wthh dlsposed two contacts 64 and
66, and communicates through insulated wires 84 and 86
U . te the housing 56. Said insulating board 62 is fixed on -
' the case 68. Thereon, an insulating rubber 70 is dis~-
' posed, having elasticity. . (The insulating rubber 70 is
25 -° often used in commercial keyboard). A contact 72 is
' fixed under the insulating rubber 70. The circumstance
of said insulating rubber 70 and case 68 are covered by
“cover. 74. And, a foot pad 90 covers: over said insulating -
_ rubber 70 and rises up a little.__- _
.30 ‘ As shown in Figure 12, said switch 13 is placed under
'_the'301nts of the bzg toe of the user, and can also be
Iplaced on the area 80 under the joints of another toe for the
user, or on the area 82 under the big toe of the user, or. |
on the area 94 under the heel of the user; but the place
35 - under the JOlnt of the big toe is preferred |



3

arranged in housing and extrudes contacts 58 and 60; when 15 - housing_56
is inserted in case 50, said contacts 58 and 60 contact contacts 52 and 54

_ reepectively; in cleaning the shoe, replacing the cetl, or device 10 is -
danageq;]. the -housing 56 can be renoved. As shown in Figure 9, the switch
- 13 .inl cudes an 20: i'nsul ating board 62, which-disposed two contacts 64

and ‘66, and conmmuni cates through i nsul at ed-vsl8es 84 and 86 to the housi n'g\‘l

"56. Said insulatihg board 62-is fixed on the case 68. . Thereon, an .

i nsul ati ng rubber’ 70 [ s d| S- posed ‘having el asti ci ty. (The insulati ng

rubber. 70 is 25 gg oImeEr Ci aigkeyboa;%%n A contact 72 .is

fixed under. the |nsu1 a |ng ru B’é’i’ TEUEORre r¥ ubdst ovalking; ntheafoog

- rubber 70 and cB3€ 88 aﬁecmmmﬁel@/ t[u)\ma’keﬁthe Mbhta”ctf;oﬁ #44 gﬂec% Ls.
over said i nsula&eﬂ b little, .

| S cHaeas, B8, Wich 3a BAAd An T sShotsion. b g

shown in. Flgure sai d-swi tch
t oe of th; users h%m tanFagysené Bpéc@d Mda&&ﬂmﬁ&h&ldﬂioﬁhetm@l nts of
anot her t e1ﬂﬂel&utﬂe£t 6F ehet hiRsa waﬂq oe of the user" o
or. -on the. are@a% lr’ th heel of I:I't(ah%é'?%ser Sttt hf‘qntil%f‘:’aceés3‘%h Rnder
the joint of the her EPREgcts 5418ndA§55I‘m/\mnavﬂaegLaxesoFl-iO & . -
- 11, when walhrﬂpndimndmot pad 90 I'S conpressed to make the contact 72 and .
. the con- tacts 64 anq? §Finﬁ condltlon “As shown in -
Figure 8 and 9, when |ng t sﬁg St hdre contpchs e and fGtdrey
rubber:. 70 reanB§HQﬁ§Qxﬂﬂ tb@tlﬂQU1aomnghboaﬁdtaogst@é 6@ty WY de
an OFF d@ndltlm St e ¢ H 1 coptact,s 64 and 66 are . 7
di sposed on the_jnsyl atin égafgaggﬁ %“°EF§§e?5 qEE6E - pr°Wi9%uﬂ9re “
connect, to. Qn@ ﬁﬁﬁ#ﬁﬂl éiQ#kEﬁu?% E?o@@@éanerZ' when the. foot pad 90

is. compressed the swztch.can precisely deflne oN condl-
tlon.'



opportunity of touch to contact 72; when the foot pad 90 is corrp'ressed.the

switch can precisely define ON condi- tion. -19- CLAI M5

adapted. for disposition on a shoe, conprising: ‘a sens 38
generati ng a pace. signal in response to each pace by Emﬂm{ mﬂmr” uL 3O
el ect’ ro\nl c device responsive to said pace 19- si gnal forc ga pace o

count,,; ndi cative of paces taken with said shoe, and a display. device

vi ewabfy di sposag: §! renote from.said sensor switch, on an upper portion of
the shoe to dis hce count information. 2. - Apparatus according to
clai m 1 wherein the dbisgdatys dedaptel |fsrldn.sposﬂmma&l)a khest abrhp&-iemg she shoe.

3. The apparatu | S his

di sposed on the %p%ér%?@é%%? %% gi‘ngjgfﬁséa}l gfé'r% %Pf}% %P’F g pa?}cgt us
of cl ai m 3 wher ePares Y Badhoshdeyr ah vl eptrdnidedevick orssppasivieoto csav.érpawg a
sai d sensor ~§W' t%é&oﬁgw&%@iﬂ@&@b@&&%c&fxt %Mi@éﬁv@foi‘ hacsd %Sﬁgd R4th

clains wheréin said sensor svmtc I S Iace under e Joints of toes of the
user. 6. ~ The o 88%% 8Rd afispiavotetice plemadly r?d-SE?%h%g vreecke (fremid
sensor Switch'i Ssaﬂldaeaﬁkdtnéﬂtdhheorblag ifiReropodtien UsFekhe shoeTHe aABPERIyabaise Of
claiml1l or 2 V\:hEi’EI n g‘? gﬂsor swwtch is 20 placed under the heel of the
user. 8. - The apf)zi’fpat ore ?’ one of the precedl ng clainms wherein said -
el ectronic device-is flxed on said shoe: 9. The apparatus of any one: of

clains 1 to 7 Wh%l‘@l i Iaecgmsctge ﬁﬁi%hygﬁ gr%gﬁﬁ‘}gaa%%%g ive

fixing-and for t|ve separati on romsal us
of @ny one df th-’ée"}?ﬂ’ebzbdllﬁga’@ﬂb&ien@ Ahd heeprising a. generator for
~generating a dial -tone of multiple. frequency signal; said electronic deVI ce

bei ng res onS|ve to id dial'ton [tiple
_ 9 P E‘ge apparatus ote o?!. m!l. orpcleim 2 wherein said sensor switch

s disposed on the upper poz'tion of the sole of said shoe.

_ 4, The a.ppe.ra.tus of cla.im 3 where.tn said’ shoe further includes
a foot pad for covering 8 said sensor switch.

1 5' 5 The. _appaza;'_cus 'of ‘any one of the pfeceding’ claims wherein said |
sensor switch is pla.eed under the Jjoints of toes' of _the user. '

6. The e.ppa.re.tus of any cne of the preceding claims wherein sa.id
sensor switch is pla.ced under the 'big toe of the user.

L7 The a.ppa:ca.tus of cla.im 1or 2 wherein sa.id sensor switch is
.20 plaoed. under the heel of the user. '

8.. The appa.ra.tus of any one of the preceding claims wherein said R
electronic device is fixed on sa.id shoe.

9. The apparatus of 'any one of claims i to 7 wherein said
~electronic device includes: means for tenta.tive fixing and for
25 tentative separation from said shoe. ' -

10. The a.ppa.ra.tus of a.‘njr on_e of the preceding.- claims _and comprising
- .a generator for generating a dial tone of multiple frequency signal; -
'said electronic device being respansive to said dial tone ‘of multiple -



720- frequehcy signal for generating a period of tine count, and sai d S
el ect ronic devitce tonprisi ng: a decodi ng device for decoding said dial tone .

errult jgnal "into a control 'signal; means for starting or - %
8pp| nH l ﬂmn E/ mcordance with said 5 control signal; and a .
counter time fromthe2tarti ng-of timing to the stoppl,ng .

- The appar at us. of any one of 'the precedi ng claims and conprising: Qe
' svvltchl ng deaé ce -for erag ng a ace si gha Pén re onse to each pace o
sai d shoe, r&qe?fé%& & i&ege ffjﬁé ?‘g’fﬁé |‘K7e £orRt1 804 #3248 s gnal's

- for generati reg.eat:paﬂ.e dertive ‘eonfirdaingsec acdeqpadns dezkes i\mctd[eebamb Fage and

said el ectro C&eG S re* torln or,matj on of a -
~predet erni negi ngéﬂe "giai@ééﬂ %ﬂ@g sc% arl $92sH &&mn% W said
. stored nunberfosf spmees amnatopniagaef tdmingim sceprdascy rwiaixcsaﬁ.dance with .

- said COWﬁgr' Sémtéél ; 508 Stefhit aeaé%ﬁmwgtﬁé AnRreAlG ehgri ned stride

| engt h; ans for | ying sai d paces predeterm ned stride

| ength; for. pHeFtR 51@ t&”ﬁ'-l“sd?%tt&ﬁc%“l’ﬁé%'s for counting the time: and said

di spl ay device for di spl ayi-ng said’ counts. 12. The apparatus of claim 11 .
. wherei:n said gl ectronic d V|ce 20 furt ri.ges means responsiv -

sai d pace si gﬁ'dl s&h? 3PP %’éah 8P atT 7Y a9 R eﬁ?a?rr’%% ‘IE’E’?E ﬂ"@ g%‘f rt"ﬁ%‘ﬁl e

i nterval bet vvesni’eemnss@emepmzegsngaebﬂ.sg arpans sigspbrini vespeosedadeach erval

count, fr ge t r S a [ I §| s of '

sai d paces; ;k%'&@ngggﬁ og;ﬁogél éea%t'i’tl \%]é+&%ﬁﬁ% d\éﬁigé htéggf) &gﬁ bgg‘['f{rlt%t‘lgnd sai.d

rate sigdal tRRcsasiEngils pﬂq;yeeeenaéénsmr paq‘:e moux}t ingicatiyeaph dagesisaben cl aiyy

‘11 or 12 whengitg §ﬁddsﬁ$é‘raﬁh5éﬁ'aale§e@£%ié Hevilcd %@ﬁnﬁﬁ%&h?? ifEAn@fedpusi c. 14.
~The apparatus of claiml wherein said_al arm si s conprise a =

‘represent at i Gtt5t& %@W?&%&f agpredpternined nupber of pagesic MeEnE ff’-'v\,herel n
sai d device fdbnpheing Bﬁid.l(iﬁ.&el’t&ﬂme ts 3asdriStioped MruADexr fodr p&dse%r.\sm& ting sal d
alarm si gnal Sgenera.ting alarm signals in accordance with said compe.rism-

15 means for storing information of a predetermined stride 1ength;

' means for multiplying said paces by said predetermined stride _
length; for providing total d.iste.nce- means for counting the time;

_'-a.nd. said display device for displaying said counts. :

12, The apparatus oi‘ cla.im 11 vwherein said electronic d.evice
20 . further comprisess means responsive to se.id. pace- signals, for
| generating an interval count indica.tive of the time interval .
between successive pace signe.ls, means :r:esponsive to said interval - u
-count, far genera.ting a rate signe.l ind.ice.tive of the repetition
- rate of said. paces; and. means for selectively a.pplying said pace
25 .count and sa._id ra.te Si@la.l to said display d.evioe i‘or piisple.y.

"~ 13. The a.ppa.ra.tus of cla.im 11 or 12 wherein sa.id eJ.erm signa.ls
. comprise a representation of music.- '

_1’+ The e.ppa.ratus of claim 11 or 12 wherein se.id. alarm signals
'comprise a represente.tion of a beat sound.. :

30 1 5 The a.ppa.ratus of cla.im 11 wherein said. d.evice further includes
- radio transmitter mea.ns for transmitting said. ala.rm signals.



- 21- 16. The apparatus of claim 13 wherein said: device further—nctudes _'

radio transmtter neans for transmtting said: al arm
apparatus of claim 14 wherein said device further B'mﬂ ﬂ“!ﬂ”ﬂ!llﬂﬁl
~transmtter means for transmtti. ng said al arm si gnal

“appar at us of claim 1l wherein said el ect. 8kt c device further includes rreans

responsive to each dial tone of nultiple frequency signal, for generati ng a

ot e hon o1, S Bt PRI 1 Fr i b, G Sl imc&b%sed

‘on said shoe, fcrade.elmsmst@erpnennsdfm fdanmittrtpng seigrﬂlasmtsi@alsj.
.el ectroni c device. The apparatus of claim 19 wherein said data entry
nmeans i ncl udes a keéboard 21. The apparatus of claim12 further including

data entry meanst7.1%he Wéﬁﬁé@d%rﬂé&loﬂ%Hbéreiﬂoﬁa@eﬂe%iqevﬁwl’ﬁ?omq}i’ﬂgs

data input si gnai'aiifootﬁ'sﬁli@de&%é% €ofltbhfnitding shiie Qﬁﬁﬁrﬁghﬁlé)f cl ai m
11, 12, 18, 19 or 20 wherein said electronic device conprises a.

-'m croprocessor, including a first- input port receptive of said pace
signals; a f3rstigyyr ompe @bpafatusus D Wlapm rils whérmin cexidl sl exrttronty datied 0 said

di spl devi C ' I
Sl onal s o sai o GrEEFEIRcheNs néind Uebhin Rl o Lol G3RE (e e GRTLET, |
di spl ay devi ce; ﬁreqsenmd sienal, Por isenexrtdpei v contralasigialpfer sitgrting; onnd a’

third output poriid ggngecggr@gdnqgnéqgfdsgi@rtﬁél gnals. 25 23. The apparatus -
of claim22 wherein sald alarmsignals .conprise a representation of nusi C.

The -apparatus of claim 22 wherein said al aim signals conprise a- _
rep\f"esent ati-on ofg.a Deétappidttis of cldZm ﬁ5fuﬂ%1ﬁraﬂmuam§ data Gindirynmidns,

wherein sa evjce further c] udes, radi,o smtt ns_ f.or :
”ans;tf,;,gmga,v S ARt ShE Pk Wl EA5 T e 8 B stgmals

to sa.id. electronic device.

20. The appara.tus of cla.im 19 wherein sa.id da:ba. entry means
includes a keyboa.rd

, 21, The a.ppara.tus of claim 12 further including data entry means, |
15 disposed on said shoe, for selectively providing data input signa.ls
- to-said elec‘bronic device. =

. 22, The apparatus of claim 11, 12, 18, 19 or 20 wherein said
v - _Ielectronic device comprises: a microprocessor, including a first

: input port receptive of said pa.ce signa.ls, a first group of -

. 20 output ports. for commmicating data to sald display device; a -
. second group of output ports for generating: control signals to
said displa.y device, to effect scanning opera.tion of said
display device; a second input port, receptive of data input
signa.ls- and a thjxd output port for genera.ting sa.id a.lerm signals.

25; 23. The a.ppara.tus of claim 22 wherein sa.id alarm signals comprise
" a representation of musiec.

: 24 . The a.pparatus of claim 22 wherein sa.id alarm signals comprise
a representa.tion of a beat sound : : -



£

'signal s.. 26 The apparatus—of claim11l, 12, 19 or 20 wherein said 5 N
device is I nt egral part of said shoe. 27.- The apparatus:
-of claim1l ﬂm’l!am @"Eﬂans for storing conprises: an-accessible rrem)ry
.and data inputec | ectively gegﬁr ating signals indicative of said-

. predet g i ned nunbers to establish a coO in said merory. 10 28.
Appar d.ds according to any one of the preceding claims conprisi ng rreans}or

generating-a ;gace.rgé Qgﬁﬁtﬁsr%pﬁgﬁ ézowg%pggﬂiace g g% ai d shoe;

said el ectronic_devic responsi ve to sai nd |nclud|ng
first menory ¥edndes sadie #%S%tt%awemrm@ttmﬁe&a&mnl ocat i ons
for storing |g1fga51@,t ion 15. of respective Sounds output neans, selectively
. receptive of signals fromsaid first nmenory means, for - controIIany , .
. generati-ng audi bl e repr esentations .of ‘sai d sounds; -and means, responsive-to
sai d pace sr gaéal sThé apparitast oi‘/eily.imiels.l,gna,t iLggoxr %pﬁﬁéreuﬁ éaaaat ions of said
first el n ned en e_and se ally 20 appIyrng
signal s ndl c T& %f B?\sgg%‘ Ats of e a(i (?% g%ﬁ::&*’?%catlon to said
out put means. 29. The appar at us of clai m28 further conprising :second

| memory nmeans FA¢ 6hdlupPhrdtakosA T eR 1af bR nolnP36E theﬁgen third = '

menory means, resgSHE sive to data input signals for
storing i nf orYAAPFLIESS 2% ancesmtlenToREY s AN da%é-ﬁ?“? @By ESEri ng said .

_nunber of pacaeebad«@lyagdae&atﬂzgoswﬁler ﬂEldﬁitQﬁ“&‘ Sdid peaRItath{{bdd '
_conpar-i son srrglg% accorbcgjg ce wrt nglgrr son; and al arm nmeans, . . -
responsive t ?ﬁs 8nﬁ$§ﬁ & §ﬁ2¥t a’éef“ TPvely effecting generati on_J
of alarminformation. 30 30 The apparatus of : cI aim 29 vvherel n said alarm- -
Means COHBri g r‘@%lﬁ. gﬁslv oo EF? LdRa QF desi gnati ng L
-23- 31, “the’ apparat us % a%céu T2 8€%r ?%grrprl sg ourth nmenmory =
nmeans for stomBgisingoneansi §W@8@M@Mn@@ﬂr%@%§hﬁo eaghs for -
mul tiplying sgicd w&taeﬁmt sROL @hoe; said electronic device being responsive -

: to said. pace signals and including: first memory means comprising

at least one group of a.ddressa.ble locations for storing information _
1 5 of respective sounds; output means, selectively receptive of

signa.ls from said first memory means. for controllably generating .
audible representa.tions of said sounds; and means, responsive to

sald pace signals, for selectively designs.ting respective loca.tions o C

: of sald first memory mea.ns in predetermined sequence and seq_uentie.l]y R -
20 applying signals indica.tive of the contents of ee,ch sa.id. d.esigned
location to sa.id output means. -' L o YA

_29. The e.ppara.tus of cla.im 28 furbher comprisings second. memory

'_ means for storing information of the number of pa.ces ‘taken}

. third me_mou:'y_,_mea_fms, responsive to data inpu;t. sigmals applied
25 thereto,fdr storing informa.t:ion of a predetermined count-:me:a.ns '

- for compa.ring said number of paces taken and - said predetermined
count, ‘and generating a compa.rison signal in accordance with sald
-compa.rison- and alarm means, responsive to said comparison signe.l, -

- for selectively effecting generation of alarm information.

.30 30. The apparatus of claim 29 wherein said elarm. meens comprises
means for selectively actuating said means for designating.



of said second rrermry nmeans by said predetermned stride length, 5 - . and
provi ding a product in accordance with said nul I “I lth rrermry
Keans for storing i nfornation of -sai d product. umuﬂw Q'Ema” of cl‘tétm
28 _further conpri‘sing: means for generatrm;-a corttr 61’ in response to

each dial tone of multiple frequency signal; sixth rrermry means for storing
i nf qratj on 10 of the starting or stoppi Ea of timng in accordance ‘Wi th

“sai d»edntrol si éﬂlal ThenaPRaxakys fofr chalin 2B ey f funther faomprisiagstarti ng of
to the stoppi ng;foﬁiamemluao@mews &ear&ofrmgshebhwibﬂf&f H%fé&@té&.fmiﬁ@dd timne.

. 33. The appar at ys, of m 28 furt her rising. - S means, 15 :
_responsive to o fff %’rgl ﬂﬁﬁ}%faﬁﬁ‘ﬂlggp%ﬁ'yeﬁagd gt beg' P&F?%g a vi sual

i ndi cati on of salfdsantsit patondanenonyenemst by - srﬂ.ﬁep&ed‘eeémmpwlstrnge Jeggth,s from
~sai d secondgne %fpog r ty.v as out put
data si gnalg tggééu ;\_r{geB, ﬁzsrf‘gg%g 'errg'f’ftn&ﬁ?ﬁ e ec |ve g‘%%’f gﬁg signal s
fromsaid fift h'ans!cfifthermowmns f@pﬁéMammeﬁQ@apﬂ qadddpmﬂuche .

out put data signals to said display neans; and neans for selectively
appl yi ng. si gnal %3f rom.said sevent h- rrermr% ‘means representative of said

time, as -output | BPRATEES) ofarkald &fI Ry them senrlsingh e magpmfaF S of
claim 28, 29 or gaﬁe:famhgeer ceﬁfeum sigal. 25 reepoiid) toEsHRNYd1HIARENE @F Storing

an interval” cou I.C e the ti nt er val - bet en uc es B
si gnal s; neans, %Je"g%g'ns?‘\g/eé! 8% SLE 3 gﬁ‘/ﬁ? BT e 3"‘%%’@%2“1 :
si gnal s i #8i cat iofethef stamctingpen istoppingavd tiinisalm pmwﬂanwdimaasd for .
se| ectively apploghiehis@igha13t gnd hgg?é %oésc&u%%ge tﬁatméo o Qﬂé"s%a}&n%a

di spl ay .neans. 35. The apparatus . o I m 28 rein sal neans .
sel ectively desiPgntR ithe FhePPLREsS SerS: ReREFORSANFL PR Stmﬁ%ﬁ%&?tﬁn
sel ect.i on dat a sfgstlastagl i ed thereto for' stori.ng information - 24 of
the starting address of a designated portion of said second nenory feans;
nmeans, for storing.informati on of . an i nstantaneous :

: .33. The apparatus of claim 28 further comprising: display means,

15 responsive to cutput data signals a.pplied. thereto, for generating
" a visual indication of sald output data; means for selectively
"applying signals from sald second memory méans representative of
said number of paces, as output data signals to said display -
~ means; means for selectively spplying'sigfxeis from said fifth .
20, memory means representetive of said prodnct. as output data signals
. to said display means; and means for seleotively applying signals
. from sa.id. seventh memory means representative of sa.id time. a.s
o ' : output d.a.ta. signa.ls to sa.id. display means.

, M, The a.ppara.tus of claim 28, 29 or 31 further comprisings
.25 eighth memory means for storing an interva.l count indioa.tive of
' the time interval tetween successive pace signals; means. '
, responsive to said interval count, for generating rate signals
indicative of the repetition rate of said paces; and means,
 for selectively. applying said rate signals as output d.a.ta.
30 signals to said display means. -

'35 The a.ppa.ra.tus of ola.im 28 wherein said means for
' selectively designa.ting includes: nineth memory means. responsive
to selection data signals applied thereto for storing informa.tion



addr ess, correspondlng to said starting address increnented in response to

A 2)

each- Salu pace—stgnat; —and neans for applying signals to 5 sai d out put
means | the content of the location in said first nemory -
Negy E Hm mﬁm ai d instantaneous. addr ess, 36. The apparatus: of _
claim3 ng data entry m@#ns for selectively generating said
-sel ection data signals to designate different portions of said nineth 7 o
“menory means 10 37. The apparatus' of cl'aim 26 _wherein first nenory. neaﬁgf
~ conprises: a Wisthe ssartingnaddusss, of enpesienayed nortim of ysadd sermdssabl e
_ ][rermry, | ocat lm@ﬁorﬁ?ﬁ%@@ﬁn@&&@o&dr%o&%? ih?SﬁﬁHil : bﬂeo:ﬂé)gﬁdﬁisﬁtgilﬁdiﬁéus -
requency;- er table rising a_plurality addr essabl e, nenory’
l.ocat i ons, i e SPOART ﬂ'g'ﬁt"@ rséé'ﬁe%ﬁ%énﬁrﬂéaf%ﬂ s gacremepyed, Beore
table,. 15 | rzespohsegtatealchasiidopecgrsagpa.nf and cieans afdre applydng dignals cos,
~each Ioca i-on S upCcQl T I.n ar sgore .
and cont arni ngafi‘ri]f&oirtga? r?'R of a‘lgé&gfalggﬁg"ittgsg‘eg cﬁ%%&(} %%ttg\enggcat%q eﬁ‘and a
location in saeddntipst nexorE. nEYs memdasubo shit|imstarignecgs agdresn,
33,.34, 35 or 37 20 mhereln said apparatus is constructed as an integral-
' part of said shoe.. Ap aratus for dlzggghtlon on_a shoe constructed and -
~arranged subst8nt. |']§'H 91’ afus Qi GLdHY 85 Phorchriing data SREW M8
acconpanyi ng (iTo&V\sél@%ti\?é'iy éaaerawﬁ@@eiawmsbsimdafa lsnaﬁlsoaatdmgﬂaml e
portion and aggeglys sss%g ggié%%em%;.a%e%eced' ng claims. -
| | _ . : : . _11!2
. - 10 37. The apparatus of claim 26 wherein first memory ‘means comprisess R
) -a music nota.tion ta.ble, comprising a plura.lity of. add.ressa.ble memory
location, each corresponding to a respective pretietermined frequency, s
a meter table, comprising a plurality of addressable memory locations, '
each corresponding to a respective musical beat; and a score table,.
1 5 - including at least one group of addressa.ble memory loca.tions, each
location in said group corresponding to a portion of a musical score
a.nd conta.ining information of a looa.tion in said ‘music nota.tion table
a.nd a loca.tion in said meter table.
38, The.a.ppara.tus of cia.im 28, 29, 31” 32, 33, 3%, 35 or 37
20 wherein sa.id a.pparatus is oonstructed. as an integral part of said

shoe. S . N - . v

39. Appara.tus for disposition on a shoe constructed and arranged
substantially as hereinbefore described with reference to the
- . a.ccompa.nying dra.wings. '

. 25 40 . A shoe comprising an upper portion, a sole portion and. s.ppara.tus . :
a.ccording to any one of the preced.ing claims.




