_ di sposed I,‘J,ﬁ,

GB 2 .100-* 856 1 SPECI FI CATI ON
activating said light emtting elenent, the Pulse rate rreasurerrent sy¥
frequeqcy of said.periodic activation bei ng high relative to the ave ,gf’
pU‘L/e at-e—ti—t-he—user—FHhe—present—inventian relates t 0o aGBlﬂ J00, gR&-B™ o 1
phot oel ectric detection el enent di sposed neasurenent system and to such a
syst em whiSEECIFICABIONcent to the skin of t hessusativatingsald tght eaititig eletneht, fiends
part i.cul aPulspfate E‘&F#W!'ﬁ%pace t| mng 70 %@Iquvpgﬁhtd periodid activatioh betmgtigh
dewice for groyiding e Limn |nf or nat {eB# ﬂ;esae?rmu I rateofithe user;

el %ﬁﬁgr S a%g@ e et
to be Q{Wnb&d;ﬁ&ncﬁ!b%ﬁl t.&n 2 adedimitP gg e 78 e fogeenyto
sui tabl e pém&t)ﬂﬁdﬁdﬂ@dudl%ﬁmmg inforfla@orPiet Or %@h‘rﬂ salﬁﬁdgme‘fﬁééﬂ'}algilght
| i ght At pnablesiteps ot dvtiors in shysical espiseath Hent er edrhitting elefhent ahe@ baidsHdtdeRttic detection
- phot oel ecP?l mﬁféité@t"ﬁbh FEQdeWEwnetbmu 10 use offlem@gtdranevqnhggstrmdnnseimeofome as
a means, oLse ot 3,\ fesprond t"F‘ﬁ%% B[teent d%e"tsﬂdﬁh%‘}e'ﬁftf isaletecy

ai

and mai % ise as a meansof | i JR

\gatemitipg,olement o
body of t cW&DMéBﬁ VRhiou SRR muHaHideQUS ”EOHSG@ au 5?" "%E%?"dyﬂl%

r ecommendbalesecolmnendsdalchtexarbiss 4 HMng an8 d cfrbuitGhkahs OEGBEucigh dBteOMCI Ng @
det ect i oniopg ﬁrlgtheserhﬂvd beesree xaremelpeCONE  eXtmani®t dignal for periodic@ylddtedting A gnal
for per1|5oﬂ?%' %Fé'ﬁé@t"!rng Medicgl soiepasihas | B0 \piwtoelestric witage preduced\isdi resarlt of light
sci ence h% ‘5:%' 96&’!‘ '? that ey %g S pr od ue'em'as U%Pﬂrseig ghato-glectfic ¢/hment) seid

di scover eg'," éjﬂ" 9} qc %s g_qnagatraln of
6 "“ ST agtivagio siggal iny

phot o- el eS}IJridSrt n@m exer§|§é jédérf g%%ﬁ& Tr
det ect i20ndonein 4 @kefslly@ruabtefsINgN thann&ld a t I as@ 0 n BRBIFeF Grc pderEéW §diivbted
t he hear t Bicessive levels ofgxercigs) havesvers yentiaveni zed said étedion dloribi signdl td detecdnd Bmplify N

by under t #¥Pis 9%%@1\'9@)(@99%9" somejcagpgi Ng, i f seldiphotoelectirhabagepamd commtsrgnCy ;
and 20 do'ggg:‘j;‘%’ '“6%& ?J‘Pf rw@ﬂ% 'hﬂ"hed nerffereging circgismeans for aradiiing amroutput
Ci I cuUi tgPELd| Qﬁa B{*9e58es si %g sjgoglsyachiopizedwith the pulsafainet e,

cdn have g3t r{ &@esgnﬁre g?a [r)‘f :iglﬁigoél dlé&%%ﬂ\b@t?rqelﬁ gPJhla & fs?%%&e El‘-m“

effects umraoﬁsheom pkample SO R fagingat Sl G & onl
conpri si nap ynavitabiy bighrdtsy, of of ririmihgatssuitable €| demith r&@ﬁeﬁ&ﬁ&thelaecoﬂiﬁnyu%\éﬁé’vﬂgdsn‘g
circuit . tbe?" rresefuepenigd ofitimauwhich capase ofhichar di ac- sufferers, of course,
an excénglsta gj' ?&;a E’ﬁﬂ&ﬁ?’t%eﬁﬁl"e h t h@5 uF-ge1 'Fapbc'b#'aarmﬂlﬂﬁraﬂwtbb baghc

physi cal t@’ﬁﬁfv akVacarl Iy @'”\"lﬁ Vicgesul ts. An
excessi VQm'd@H& ngQ er@g%e&ra' p‘fﬁslclszr GthgPdi nent ggselﬁ Eﬁ }3 ri gﬁﬁa thw .

can consigeksod bupehidingRteH BRbiSise, caHYHedaGre©! | 0QQT Rig. 335 a ittt/ gl' e@y way
of exandplibe ol gf exardise Ne. uerdfetabWhivh Misgh I adE ,de\ﬁdfe Babed oIk BlaEk aiag.amw Fi

W th ref e‘?eéﬂwdtﬂod thhdm&cmstpampvn%\ghaw ngs, Fip. 4isa eircointiagrem oﬁﬁlplﬂmSI ve

peri od of'sP? dyRyghyneansshoyld preferablytbea| so béeteefmlau@mdmergvmnm ng for an
excessi Ve pf:;’vf’ Sl oy H' t° l‘;ﬂ?tﬁfﬁ?ddl agram j| Figry avs ra ﬁ‘g&a%"@“ﬁﬂfgt ance.
It has4bhﬁ'<§|@a iOhsCIt %ngvade\éﬂ b:?éuraﬂgoz od P& ;m%é art:mnﬁs ga vice;
t 0 provi dRe c4REBF ofdRAYSerdtn bﬂla@p Fig. Ssho erha':lg aﬁpJﬁJ’aﬂ ' a pace

di agr am |drévidetspme magastvhereuﬁdﬁrpmakia&g:fexer Ci ﬁe:mg%wé‘e éé‘duﬁiﬂe@ﬁ/lﬂﬂh Blise

essenti alth%mmn@mc-mmg @n pameasuradidndngbeyvi ce; rqpemeasnresiapislystern iof ElgsS Uamd 5; and

exerci 35 i “ s@}%gf Alter the °°mp'°"'F'i‘ thegexprsisey i r CUI 'E'Gﬂal?a 8 showfthexpasa timingidevicerpf 35
lre

the le ?{i"ﬁ'ziﬁcet ':I ow‘“'?‘%ﬁ“@ at WA & efqttqc dt&ees é(ﬁ’@'e based on
the bl OCK:O e, lséga %‘%}gtlgf{ g and Blla g:léﬁ?'no il (aﬂsre’nérf:awﬂst(’:h
it - Fig. théle*e"&of&xéi'tuﬁrﬁbléice Ivelg h@H¥dP thatt pul S Epfiritipfes ofa piidé 1 .% |cergﬂﬁ'ﬁb

shoul d pmeftievlatihdvidial. det ection and anpl i f devotes Y HRABE sysRFME mquauemné abI e,
" si npl €59 0 Fhrhreest invention provides a Pilgara® shoVs devineosiyshgmdbimaniaiingy ine¥usinent, or

shoul d p ‘fi té’éff""h‘ﬁh!""ﬂ'ﬁ&%? Wus - - otherfunptions infe fm#@ofqy@ﬂamg\n oushe

transm sg io m{f’ﬁ'fqg 'g:sgc 8 c|ea Pﬁi‘“l |°f'§5F PPPE‘?}F" %F ugh
105 rece%hs fogf o8 fro mﬁﬁchd’ Pl casffid;

ra
pati engs apﬁlﬁatnoﬁltﬁb pr eﬁt'HB%a SEhaBBéear nal 120 8 SRTTN %ﬁg‘gi?sy] Ecgg% bﬁnagﬁ?

means whdlividey. Holwevep thesresent ifvetion is ndti M ng demr&elswmmhsdriiftasluémﬁd Suchh the
pul se t heesyistesdmusawdthsieh nage timing evicemas ur edowtputicargbedn therfarnaf amiitia orasibiet
system of mg]; Hhedpresentinyantionstherp ist el y af %'@?a'stmectmee{seroﬁs ipdiicatériby the
exercig p’°"F SP TR NeBSUHRANt BHfe™ace t etﬂ'é'{)?sc@eﬂ?f’ angd tF;?°FP°5:"‘ g:ﬂ'é%ll'l y
CacogniS e L e it 0 PO, ahAld A
remai ns a{numoaag@ptal nlever Fow ng t he Esupervising p ,L Beiftdne

dr awi ngs, - &icgit miaans:*.or@rdmaahg:amav&.eﬁ sigral of emaaksebyihbué?erns oafhelusuiine non’
t hat bl eorrprising@malse train,iféripariddicallye t he' f undamenitoathe eieecideqwaissily hiveelf.tin any | S
excessively high for that pr| nci pl es of a pace timng device. Nuneral 10
particul ar individual. : denotes the basic system
of the pace timng 50 The present invention provides a pulse rate 115
device, which perfornms timng, measurenent, or neasurenent system which is



provi déd a pul se rate measurenent system o broken |ines, the ?'user,...,and'

t he operg{or can be 60 conpri sing: 125
diffe£e_ f) or can be the sane person For exanple ~a light enrttrng el enent
dISp 2¥a haesVa INE-Va¥-¥ . aV=SilfaVeY-VdE-1Ma =Ya an \I\hfng 1% 5 iq1 sza
user; supervrsrng physi cal exercise which is

bei ng ciase.s doserklns M maghineckystemds an. act i vaqqoechosw gfaegircuitidescillatkete prayide ae
user 18estahishepdt 'ErS%P"t*!H"@a%"%fb#prr sing a p§f’§ sigpal aﬁa 'GPBYe"g?'? ‘B’Hib al |y

noni t or '“f"r‘i'@a'é’k‘ OR Wsel f. | [oausney, causihg an S\% Be &
dbvl d It &
2 cas :@ﬁ?ﬁ §9 %ﬁ?&é@& Hewsyste emg plred:o res.st&sqpé’am stob .rla Gheutt .
circuPt nQﬁﬁ, s?éfe quoﬂ%rfPMIe a;me,ﬁ tablmg etittﬂemrghsmeaﬁaeartua&brytao (efRfed €
that - ofa paG@fihing HevideJWmerél RO derictdsat | vel y I igineimafieli dsltioe H lefadl thien a cnreotisl f | ow

freely satingmeans wheieyan operator taremuesncy , canss‘s mwrhqmac @‘lt@n@m're?% eﬂuseg thisder

t 0 ensupasegignat gerferqﬁlsecitwlt ﬂﬁeo apoerhtea biting

| V\hen 19h@3"{? ?' ad meP'gP qﬁw t % is':t osc at %C’isc ' u'ter tlo:;“:)sf %
| appI i ed'jspnﬁt'?"gﬁe 5& b:@ts : B sci I I at led
fe priskect sgrnar inisS at bed hh.e.&dp@tmmu.ais oﬂronbastgareva.téﬁo

(r ef er r mh@éudme{}m 'thlalirhdu} a\rs spanam mer al bR Mrirtkeue loadspeaker 30 with he repetitivht er
as the kidiie\ituit24; which providesoenput signalset t i rmefr’rbesemt) (lanof awsnat) an
cause aof suitghissampiitude fop actuating am acoustict r ansr st E)F'Q "‘%&Eﬁ‘t};g%f |a§° t

al s
gener at riwe@ﬁr\e r'tthgzbvcﬂan "éz@f uible =t r angfS59% sto o T ggebse B

] l§
t her eby EANRILIHL - K”’@?e Inkof £Pe2! Clhotiting il oot bysbicr | 75
Er.ra HalYer L R e ot LT Cag bttt w Ry ﬂcvagﬁate The
pa e sr 8ithe raty \A,r{.chr i€lspdEnes by the the osci | | apmbusb bg filst osgiflater<ag, THedteq@ancy of
operati. @ine biirse.Nypieras 80 d@pessiapbwer sourest s - of. oscrlqumfewv\wwa'ﬂoﬂs canbedond

‘0sci | | awbich wilimoumally bd a basterypiniteriaedfiay enabl*”@?d?1 Whi'ﬁeﬂ)

f requene%" psliss %\‘:ea‘lm'=e MG{%E:?? t}i‘ed 8o, 1 IE 't: €éin f‘g':‘f’% evrfenofq r%erﬁf'lin rét ed -
in tHe : : i's aBQ f D

| oudspegf 3'5“’ V'd rt.Eﬁeh.' ge 9 E% dF GofpdrbAts buri%e%ﬁhzegi}l &E{,‘h?fwif"‘g |

out put ﬁqgm;a iR so,&g)cag@; 8 séthe ;vh@ae,eame bur s ftds dldo.pessitid totphavidp all Consgogoras Jtherf
sui t abl eheratplthé poheer supplyatthe dévidegambe acoust than variabhmg;rscteﬂ 8rloddspmikdr\30tahee

osci |doatytoffirfor mwesﬁneuwmérawthnhr c96 Pwera' Qﬂﬁ‘éﬂa’FE@t qspillgtorcdperean
first oBHen STT‘S eboupledt

conpri sll“i%' eF 5 EE@“"S g‘% g ,ansi st :%%dtb by Ezlcapgc ﬁg%"%f |

bursts p& E roﬂfé,“ythgag\,.&ar m acti Oa&oﬁlf'noaate ra&a raadh itghighal
prod L%ednébyngséhﬂﬁih iti nefatien&FiaCi S 1005 Hoews itridusiiblgto qﬂﬂwrosclllaﬁrc
85 osci b&cﬁts@hal.&ittrbyﬂblmpef'ﬂidhsttebftbe]macy si gircalt ofvelatively hightfeoquamcyfor first.
speci fi ednaltsjadrmnqreptthqrtonqertchpn@ﬂnbred by fP?@Pf%sltﬁPlt Patfeipwz@bv*nera'fﬁaeqw
of toneoﬁm Bacg s-smfrﬂrda@ﬂ% ofeniypeions, power frEPEP %Vq'g"sw r‘r"d }m f°"r|

r

cy:
gsc'e'xi kﬁszg oﬂg{: Zﬁ'ﬁgﬁﬁﬂ% s nom?E ﬁb@é umrut:ra | Grolitf %ét f

devr ce bipolar Hrahsidisls, 0SCi | | Biteyratedl can be. of the: order of 4

25a|€lj|§§]]ltame ftevfrﬁed,&&ta&ynp% am,fée i ncor pbdaadydl)tagervf t®Q@mrangep@ntshowminng
devr c e - odnstrimgion, or imeglatadeiréuit typieg. - or der t o E&/?ﬁ@tﬁ'e‘t"ﬁwebwfﬁ%ﬁsﬂwfﬁﬁf t he
fre Lﬂsﬁwevstr@t'erahlumerarﬁmnatei firstpseiiaterer 110 8 illatpe pircui?8 yarie £é’" fFhangesdn sy

LR e

possi bl Besignated . ot her Wegpided pbhasp@rmrm@&hmgaﬁs t he
devr csD eamaiaec.rcu.t 29 mny@rarta sfigb Ay st 01151 Brobleoiisidgseritled in c3pending apiificatioh of f -
i N or depsclietor eduit; endtha Feeenayiofosdiiaion Of t heumber991%5ﬂ3a‘éqrﬂ‘br%p25%3 and 17 of
first o§@P'1'tT°él!fthv npEgns af verableaesistoryi3cur r ent . \WiIR theembpdimentol forpgtion -~

i nt egr af ‘st' @WS“@H@N‘W frequenﬁ?:‘c 'f'g{ ng@pﬁf" -fm"- SrLing
meansgg? ,%‘:L curcunt qﬁléo r il?%?i 1 i r S{ZOOSPA cou idblee fa@d
means’.2 eﬁﬁh(ﬁﬁliﬁé%ﬁc tqh,g funct egably asiibraled téhalcoke AR dabrdduaty. N -
val ue tmab@e&t.aﬁ&ahragsﬁme(; mgroﬂgs oper at i on K. 4shewsithy cieoait ofan exibogimencabed
on-an i re@gdaAcedstic devidsi2B cempiises 85 -enabl i ng pdmatenmamremwgm which is suitable :
gener at minietar loudspadker, biakiseoyplédito the possi_bfs “%ed"'thﬂ napqen?wmaev-reaindhis pace

si gnefi® °°§'e$t%} gtffw@tqr ébetsre@qnéﬁsqﬂbtoe of ‘rzﬁe‘,f the, 'F'&En “fr'a"ms
sQ

IWég’ggglh gh -
: of } euser e

trequen erLtioE%F R Sas nt Of vdsdéls EddBkn Hyte’ rasrmngég e suer g
osci | | a ;2@0 g Bitngéfin Bk b

and var brEbUﬁZ@ishe{he dm&Iel &ﬁ'&mal sﬁgwency dr Hllnﬁdrrﬂﬂfhghﬂdlw‘eﬁvd rsleas%mawa@altb@ | ow
A speasi- 80 trefenndaiao hereindftepds thell levdl)r are| y  Sli30p fesh to be ejerbat@frefiwancyt valdicH ik idsitical.

frequency signal. If this is 40 pace setting device, conformng to the
bl ock . 105 done, then a pace timi ng device of very |ow cost diagramof Fig.
2, is shown in Fig. 3. The ‘can be provided, in which all circuitry

~ |'s. embodinment _'--of Fig. -3 utilizes bipolar transistors, integrated..and is



oscillator circuit and the frequency of oscillation number 791 Ser-..

No. 2025093. is controlled by neans of a variable resistor 1 3. t-he
enbodi nent ~of Fig. 3, information The first frequency signal is appli ed-
througa . concerning the pace signal repetition freguencGBrxdPgt8s6 BI .t

the~base of a transistor 23 in a can be fed back to the operat or or user
by means 36ths@ulseatens dielusert lpordei tocminimiz2 1.  Po\WEsmplificaliBibdn®d obtaea w.ﬂi&&,.m asd
gkaduat ed 98W8$°°B§5{Y@'%b3t‘69 RissraBl e resi.stor &hplicitylohddsignyTheOutbats bithe warioawi t

Cr L;ngh a ;w%‘fem,;gd §°<g; "#,f’g des '38%!9"8?% ed sogdsAR syatneedtbneve transistonebRs,

St aTL 5 659, etc, each hlgp |§ tgdntgrougha '

" CI Uit ofof an.mecma@dhmhct dealcé iahibd £0 AcBLe

pul se r at eallied arsedicrgaitiurs pldsgior ohgatiimi S sui talgj:k;:o he av ra m'ﬁ o as:r?:'s
which is ctunihumidiode, whieh emitslight inthe radige h a paGﬁacﬁﬂoH‘&antHMIs g.\(égehe dsbr, Al S
60 col | ectf}afw Pth&"slb!frwﬂ ednfran wanelenathsnd 0 etid Volthghris talkehiousiheduginan fdput
vari ati th-§ i at I t 6% sé’gﬂ" edip, Eth c| ?&;.m’phf@nﬁsz The pulse rate signal thus
the flesh ke ? %or q ﬁa d lP‘H?‘Hﬂﬁ'd@P'ayqlﬁu% :
Gircuit i ioaBpdlésCREEH im sntiV@ c‘iocﬁaused u:gﬁ, ey am.,,g oﬂf,d:d
neasur ed. pulsé caigepm.pwtatedgdmtramcﬁheo 19 frog, ,1.55 ddterriine te is
changest§ rwomduetsmamw lightas bé emittadibyceldnimamt Ci rgujbiceg&dlcﬁt@gaug ggwc bewg ned in

pot ent i al . 84P "Bb‘r sses thémlshmpaftﬁftmq ughrts di spesraetshion thatsks ra@ of dkerisgls t he 65
30 (ref errfhéﬂ"i’ r dlspers?E"q evel ) wuhwitabld30 f|esh to be varied at
a frequengyg %H%’B Ih%%o In particular the pulse rate measurement .

GB 2. 108D Elabrokt 642, Abictie b BormBoaS oy et fermn e °f5’f’59 "°f’5““h‘f’ Pheyiing tog
anplifi CaTSUMSGaIHc&DﬁgdBrbhrﬁtid‘iledews'hiibhlat abi I ya ﬁ, ;Eéﬁ 3)%:3:@#9
pul se rat @hode is reverse blasgj bvphaaosbfyaren]stdeSI gn. dﬂa,lé iau §Ia dn9for ¥ hﬂd{ﬁhe
measur ene s‘i{@ yeltagaqerass reis'sto or med freqt&h@@é% pals€atemaEeurbyiertFaRberOf
transi szti e:d thro gfpf?g%’ﬂt 'belﬂaﬂt s Wi | k:llsms-dleenucarhie@dlsmayruémIpulsﬁﬁﬁa ls
etc, edc o Tﬁr | a 95" given 'démﬂ'é'm epp!nragm "@I‘het ?ﬁ’

elenent, QIQé?@iea tﬁdﬂgsto be 6HlyloBer @Jra fort i *'9

sem CondUQ‘hﬂl‘nthMMlhﬂeﬁi& aﬁgn Bulse is beingh € OUt p qﬁ thg g’é’{&%ﬁ fﬁ:ﬁ%r
appear s gabdliedm the sae1oftrangstbd 660nsophm dighior .0 I ok ed, S¥eer light y 661
‘as a v maﬁmd\mplp@sntmodt Imbm-m di oebs, embamwmg&g A, gmtolbacwwbmrage
synchr oni dﬂve tan "ét user , therightestissios has deased] For sinplicityof
the i nf rarpg% el ﬁ har %\ e is tﬂkséf'Pt@(]'thah?@ugﬂhledngm not10
This i ght,vhmstgubgig,ﬁg ﬁ’@.@ﬁthbrﬁh& momed in S "é'éF'g fqt'f"i‘ w '8'2"9hThe
pul se r3at pulsd rgtaad bé hedsuiat]isby, abdve A0 Siz.St OF 1%0" °h£p mesof

produced Bdmsmamgmmmmndgnhlspmm ain ap | - Ya y, 5,%
~ conprisin a'a°fl?%ﬁ°ﬁsVOFhf°fd? Mt'farthefww'@n in anai:@ge °w§§f&r¢ reﬁ@acm eﬁanhﬁ;f el may

‘¢l ock pul Sgaal pyses p'éf'e °f§ gm ng - thmsistor 668 etlich drivesithe @leanental tasen
war ni ngqt Buagfé'vecon "0" sl ohh oyed todicde &bésahlﬂ'a?fgq'gvbmaseeusewlqen

a predet cEnaan ofrﬁ%hmmm ﬁefﬁs@hg ééft 51 %ol e,a.,‘,'" |
emtted bymﬂlfienieadntrolleﬂ(hyewnmtidnsuaérst 0 causg h ﬂéﬁé‘; ens,{ﬁ,zéo
Thi s | i ghB6pasias, whichoar kata\ ptoradfictinge user s[ﬁ;ukﬁ;@md

of exer CI 5@"!“9" T’VF‘E’!;W"@}S ta§h°| "h'GYed:at ed byf wavaiernghs cﬁﬁdht emmtdd bmlmrita et
that p&P me” co Ive'\wﬁh gth8i s peiriQeid algo possibleso mpdtdajbme"amgraputtesbv
rate rreasgg Hgfg H%&? Salides on” 9!9 p@laééf redegnedlation of the

system cawhé,m;@,rag@g &£0 &ﬂortm indilQéveliBASUr | ) ul:?ﬁ"’ﬂl"@ ip sypghyonigmwith | g

a sem CondasnﬁctNelyeMBiemb secondtadeliCsiehay Of t e,-oq g 5igiRhoide’ 8 tyHGucing

sumi n§Os o fie.geansistors 660 am 65 ciencme nam or 1148 dths e dambiem ght3H&Hges) b Sptical
anplifier conductingl thPS FW@FGQRAGE ﬁe Eﬁ?°t‘!|4 ode i sfiltet ey beinkirtad mAhdlight e ttwéena

resistor. stB c:grtgg gq%e swnc '"g gﬁgtorﬁ%gs or di dﬂh%@# !!nld§484¥lso mhmmcaln
ta

the vol t ags gk Bhbi the'a ncy ag"é

FUr t hebsd b sbidiin Al vttt ga i ’ '°”e f;’é,g %"m%,‘;ﬂf,‘,’g'
concer ni ngleﬁeisrdsﬁgctmfy driieh@athslified Gitgut i S J 0w e t%Ef)

bl ocki ng frep mthms@é&storeﬁﬁc aviem 665 copend Irmpr@maebﬁaaeteamnumgﬁtoﬁ 583.
to the fi Y’E‘E"t Zﬂm'a?ﬁ' TaF'Yq Ehe fearthoyj t . . rBlspomsd speed |§lom£|d&rby'msln@b§|woﬁ PIN
maxi rrugbsf‘t fi "'§'i‘,|ch as dledebteovmb retippey silicow or gemanium

short ~Ing Eﬂ% scq,f,i' ° eam’g, Iel] &3 pr'@ eff éff? %a&m‘@gﬁgl Hgwereody v al
Wil & an AR R e ey Ao ach se il o 'ft as§ g de J,
be:made aphsésad clbock sighel Qkadnd eadh dmipifiesi St Or 66 parSi nge eiaef,_, HhE

i mredi at ebryplméuaeVd»ltaghoftmtweaemapd:cyoﬂm S beugng em tte y el enent

has be8f thgpresedingstageda thisyay. Hyagiirigh leyell 1180be Rigi6 sdws d]:edse-lse:tlbnauviehvbfmmt he
duration of the activation pulses the |ight em ssion has ceased. For
sinmplicity of which drive transistor 660 should be of the order

description, neans for achieving this are not of 30 m croseconds, with a
repetition frequency shown in Fig. 4. The duration for which |ight which



ele 642 is sensitive 664 and 648, which are set into the conducti ng
“shoul e made as cl ose as possible to the range condition when s naIs Ck
and4k to the Hlevel of wavelenaths of |jight enitted h\GBpP-p}Q%BFJQ;%'\ \5/
and L Tevel, respectively. The next stage of the - 110 is al so possi bl é to
modul at,e irblit SRl T 1 €45 lefonfeRITb HbveRfhgliténsrdidnur

transi %tf e&tﬂ)ﬁ bilt s fop%ﬁwﬁg%ﬂgﬁbnper f or m desR@oh éﬁig?ﬂﬁtdé ectrib @et6&idn aﬁn%\eﬁEihd o
whi ch %{;&erﬁwdaﬁéw 1s proddetiwithiopbiings 1 eCei \eaid light emittingeddment athertisaniby a path gy
synchr @82 amd eﬁmhwmbaresmgﬁuheeﬂaﬂmCK o tavhtm@asqeathumuh#eamfshe hofly gf the '
rmdul'fatelemqnt §49and ph "%*ﬁ To i nprove

om0 wﬁgt P P S

condu Cta E‘ tRéJfOBH rtid f&l@é}.ﬁutqg the Seﬁnﬁﬂdgmg dpoh&ld plﬁBit)Lelb&rnt slanért, |d| n

t he 10 Jadith tHeqisarR&Kin,3b Bigelighs cat or ed as datectivamymitorsignalsnwmblisinga train of -

el ementreach Rbtoeiettriz4idtectiinsipment 842cfrone | ec’l& |pel§¢s %W*@W'%@Zﬂ acﬂ'@'%ﬂﬂt"é Wi ng

transi smmemltﬁﬁd;elan@t Gé%ﬁlﬂeb\t?aéﬂ" et wee 54, v¥n g '
ctiva fd

rot‘;""% Vhipats tf*.n% A or aﬂ‘tﬁ?i&ﬁ ’°"€Jti‘t§§‘t‘i?"bfiﬁ
conngct tin Sty |
120 a}/ﬁse rateo @snﬂﬁﬁﬂ bétwd ﬂ\e an ﬂh%ﬂﬁ |§hf‘gtdvbrﬁglh'b é-ﬁuwhﬁaﬁse&m&mnewgel y, *
and t hq.g itti g&tﬂilréutvmgtelendetsesouam el errmntouﬁdﬂs)gm‘esyndhmntzaq)wmy'endputﬁe w@te t he
third sg4age is stored |n ca aC|tor 655 @tn‘e!electrlc detectlon eIerrent

of high: Wﬁeﬁts"PWF Sxtama larﬂgp"e ati v s°f"5ﬁ§ qqsur?rg. ed i
obt af éﬂ‘"?%d&?"g? %n 'il ! s‘feﬁge o Eg'ﬂa ﬁ’ oﬁr n ] :ﬁf’
operati| ﬁ\gy

and Cx. ?ﬂébtlzon@re B¢4 uweétéor pa&Q’S dl Odﬁss&s&atraﬁdi&bradywagﬁvmd tI»,ower
cost. rmm&mmhsdusblayddhﬂ'@ casB\is - successi \deteatig mériter signaadfioppositewhasedandor

I ead 25 Uhéuntiel op therugertsavrist l?YefT'ﬂag% ef a&r e swiftntiee corprising epanaeetqr emulnmd at ff'ér nat e

anpl |§ er i's controlled by switching transistors photoelectric détecti on

gh sef¥s M“t?‘i‘ a" griensjon 674 gerpy; |eaQ1 UfPfcfectt?tss
s i B LT i opart Ul e
Wave' e 48 the an%%s R\ PFib meaemmaﬁtmtsmem Ld ght . 65

he g6 ltmmﬁftlfbgﬁlse afe ddﬁcﬁorth 679 Ver y f'UHil‘he if\¢Rim 2, Widrein sakdiaghpliffer sikais a
C I 0SS- SiaBtinto Revtact witvthefusex’siskit,ghe fist i$ 95 further comprises a summing and averaging

GB 2 10denghedl aBshown inFig. 8det ect i on unit 670 mnhfieré@rsvmmﬁngahe;q'mtaptodméh‘Ias

65 el errerﬂpe'ﬁ'@ﬂs &'ﬂ “‘P?’é stectionon o ﬁral ik a'Wﬁg;;B?'E’P ar’% :gls?ﬂ%{é% m a
puI s v ai d phot oe Rl a e 3
R BRI e o ok R AR il 204

eI em?ntw‘% Eb&ﬂ%ﬂt )Sa&tﬁ'ﬁﬁ duebiBe6aad 684 'JthCH iRldlant €, foe?@ﬁdeahHl thldem tti ng

whi ch padseshettad faLthdipuisepats tetedtioh et body Ofact‘MoBs@iaBmm@éﬁcﬂHndnomtor

phot oel &xxhyinackesfoptidatfiber| enent - user; 642.ilgnah|ccmp®|eea L4l afrm!tse%la berein

non- #9 ans! g begn found that theusesc ef. or gr'b@le E tg %9““'
foteg)

| pp" t a a E{Fﬁb& g&'ﬁ'
A o T

vol t ag ereﬁi ERflorPo tHd: pulS Hokd irr@dpettivg Bt  an d tﬁﬁged in't1aihs €, wHebei daRRighentitting Of 7

" the @i thelpsarticuldNpodilyichegactisticsdiihe ugnot 0- el egéménk ad RIFPAblociB@iiceldbepaessed .

i Nt o t hevherswbisisdosiialse, externaliight is shigldedc a1 10 dwb@ted upon Aring fooiitting yeund a finger of -
conpri sfrqtgthap'EOFQQPFF"‘b‘fe‘;"Eﬁgg' gf‘ ectric. mev%tanewhe?'eﬁﬁmmd forig WSty 75 .
pul ses %’ﬁf’Bﬁf?@EFaW ePUFR AV at i on. sﬁ"@‘t‘fﬁ? | n.li ht emitting el enent .
640 onl §EBOPEYYi ng . phase and frequenc "F'ﬁ'é‘:esmnbﬁwaé

user g, TRRiAEOr ee -of light. an anplifie |?' é’ﬁ‘ on :

t r ansmi- SS1.@pulsa ttemedsiomentisgabrhy, i n sQr‘tghia'
signal tenglisingct and 15 with the pul se rat@f etb%@i ue to changes |n
anpl i fy saiight 6t"§él°@€'ttr¢sE°ﬁféP€la@é‘ and the 7vg hgyﬁumgyggeme,&%egt&m g t uat ed

bet ween feglin of a risjn Ci I Qalinkd mmstmerqnmdmmgbdmmt o

eni tﬂﬁ NGy, f&éﬂﬁf "c'gg ﬁ%ﬁﬁéﬁmngﬁd 20 suid amgilifiertanda t ore phesid light zed _
Wi th thgaidhdne %leﬁ'@& the frequency of said - emitting element and said photoslectric ele

user. Fipgriode asdn@m Helhg high retativato tappear ancels Bj’f%mﬁ%ﬁvem”?s ofe fl?ﬁ'P@@"?“&tf

nmeasur ereanagepylse @m of thedlert | imi deV| ce V\hl | S eqw pped W th a ' uI se rate

cl ai i | hpltqt%ﬁhﬁﬂf detggtiop glepe ‘ég

he
circuitm@ Ejj tﬁﬁﬁ%ﬂ o&he user, an HFI se1§5 cl@ %}?ur z:ih ?ﬂ‘géic J
ar e COI’I g{lt ai I’IS asé 5 iﬂ@r
and whefkgittin | ﬂéh*d%an &Q%HW%EA%W in al fro arﬂlbbﬁ%ld’c&tcﬂlgalcééﬂ?; for

ones of- said transistor stages are activated by tlntng frequency i s

di spl ayed. The case is detection nonitor signals of opposite phase,
and 25 nounted on the user's wist by neans of a strap further conprising

a capaC|tor eqU|pped at the 676 mhlch has an. extenslon 672 carrylng a r|ng :

~ ~ - o r



Openi 682 and 684 in pulse rate detection -sai d pI urality of ’

conpl @ut ary field effect unit 670 m’rmm; “"‘m h a transparent
transitstor stages, and producing a sm I lmn Al ternatively,

ei thér_or both of conprising a tirmetavier dge Sof *this @B ee0osssmal . 4 (~
el ements 640 and 642 may be accommodat ed 100 4. A pulse rate

MRASUr eROioS S 678 Byl ik MAGuBPEY O 68 NBurRRER: bioliriif HS SR ZA
cl ai nedtﬁaﬂof'cgtgaamfarm y\‘bfﬂéeehtg dg@6kon0!  Sai da tﬁé&ﬂ@égbﬁdi‘oflg&trﬁlﬁ s uf 'ght

det ect i syatenmnAtcasedBINii/@bvided véthgipamingsnd sai d sdﬁi]@!&tehﬁtlﬂnjfﬁl&hér&l‘oﬂﬁ?ﬁabyy mns ¢
of o t|§&2 aridﬁi?érm which are fixed light emittingj gnal s owhigivpasses traoughaipart of thp bibdyes theand

%"‘6 %;@ggﬂ’d&ﬁﬁf"t:ﬁ%"“eﬂhe %Jﬂsetse"can adj ust t he the E‘%”?
W dth o fOtce e rate
et ST oo S i o

T or

vO

and t ear$d‘68'8 )ﬁsé td@ﬁkf@&t dthe tﬂl’t‘l’d‘v‘ pul s ‘3|$tpm€i é% Qﬁzd'pﬂo cﬂﬂ e% eht baid
such 18s piesse@ MBalthe user's skifh so thaplighséanr at e e aseteetidthorbipsdighal Genprisihg alkrhie of

det ect i machohotdelecidadetectionelement &42dwot i v e7 5 fpulses synchechijed withaaidadtivatidresignalin

said |i e@lﬁ"t gl "21?54‘2 aqaeqi Iar bodi IPhasead flequepesends of the u er .
el ement AN :'esggl;@% #Hint are ‘é‘.ﬂ%ﬁt"éﬂ.*ﬁiéﬁ.""%'ﬁrmm '“"% e
ext erga tT, due nt ed u l.ass.a'agot betiid v

t-,?g@ ardd ound a
fi Nger ¢He vl ﬂ'&@b vd&%éﬁﬁgt% é"dNSe s ectig B FidnY avBriging BiYcuit n$ e rodiR Mg
wher ei nhgmedutmqind fdceiving slements 604 arhie const ran@ltpatsigial syacteorfizéd with thidpilsevdts €
rate d de ecti on uni t of the user. 6. A pul se
rate a é gﬁg’ttee’m g"%ﬁ;ﬁm{ cI a| m 2. Amﬂeerretenﬂ@evrﬂeettlsmew ween
50 CIZ§E mm ev) ce w| IS %{c d wit se ra |med in clal‘m 1' gly? ' :ﬁv T (:gcu,t
compnses a plurali complemen ie
emtti ngfeQ ﬁB‘B&Im 3Bmt5°3 hﬁﬁbbﬁtg"§9”pr ' S foect transistor stages, and wherein a tern

el ement diaplay @ed &7 4dnhich thepulssrapeorbacaied by JNBSGISail kraflistéristaghs M b@tivh@
| i ght enmtmlfnqgleet:\esremla»@d §b95§d'sa acent t letdotonghoritopdigraalslts Spposite phase and

7. A2|§u ‘hﬁﬁ BVESHD °§ r% 55 fmmmmpmeaasaﬁwnorpqwmlan ean
act | vat : h"“ Feantt' ’(‘{Z‘%F 'S, v routyt efeashoefsaid stapes gemngac arge
conpris &Qctﬁ’mﬂ Y %\Jﬁhe -T-:Q%E,;,%q cal | y Q88| I"\‘?ﬁ?"?f§°"d'"9f§@e A0 8 9BREHYaHd er
and at t@a%‘n‘&d QR tetr s¥ah Aghahh iy bi gh €| ,g{e%g&,emg,n vdbfigiency
of saiodordent biingthe plisaTewdetetribnaait 7@hot oel Qﬁ,t,ﬁéoqna RE NWhe R nfplifier circuit
activat ftdiwmtpeqon cttwghhe edetis skircthedistifie | g5 patHepcomlistya siiﬁﬁrlﬂﬁg ﬂ'fd aReragiegi bl e
opti cal C'P ate of t he useamplifier for summing the sigrialsgcbduéddl by a
phot oel ec %? zlfgmffP‘g'ﬁ’Bsed :f:; P%;?;%%G?@éem%::%ﬁﬂdﬁﬂénent
syst ggt Qﬁ:st% ,tat dth&f the user

in clai ek em@I ol BltompcRBted | | Chid °3%f’ﬁpﬂieq:§? s dLbirh hﬁ'séf aﬁ’égf '9""?

means f aithireRody dsfghet;hee fimiag devic)67af t he Owfafidd is ElbREN |m,m@§° aRiPOsed
bet wee nambgodndmegm the sulgmte detestioramitd sunNM Rgtivaneh syl #@isald detePlidnfreitor
em t t n§7@bywmesns otaptjcal Hb hot oel ectr | c detsignéls comprisbs £uaib ofuilsas andiwberein
opt o? En'f 'Pﬂs o) fo gfdéyah IUSt the pulse width of said detection monitor signal
orce

d thesin g,@? fgesg"% 105 pulfeﬂeteeethﬁrmam.se'd e%ams'atete
Wtha%lSWd @éts SRRk for prefd

t hat of reEatge de4901t|6n sfanepuisepatt Fspeativee dlet ect |cmned ,n 'J;Q%J&a%dﬂ dqggte'J" aph tﬁet r | c
det edbi ﬂlepettlewimbbdlb/rcﬂaraytsrtseqs ofﬁheoasre 671 i %lelﬁfeﬁt’érﬂ%é:d%&tbeléﬁiﬁﬁ'ﬁlmt are said

| i ght eVMhPM @qﬂetﬁéﬁﬁte"éﬁ’ FQ"FH‘ a Pt ImdBRdanch Sk forfittiiy avdundradingeroce d
|'i ght em"'t‘ fher t‘ﬂ a 4 ‘i’ﬂ b} t a parthe yser, ?'I'tewl!ﬁﬁdysﬂﬂ amplifiess wrigtent
640 andgy 5&;0 ﬁ-° fc? 8 %u é?gment udpquntegy > Whl ch are sep arat ed by
a non- transpar ent CI rcuit means for dda‘di‘ é‘t’é‘BP'?tG ?ﬂ‘ %
port isgn cafies El ectr| caI connections to fﬁg v:ila'h
det ect i ngt.a mise reensasgrbnentays®? ar e prb ,,s R;r,,gpe ggt.,{eb,q‘s
vol tagec‘p'FUtilﬁ‘eed as a result of light and &ect .@wy§@adst e top portion of

the uni ¢ ? O ?’f‘r'b‘f GG RBASAMBNER o- el ect bl gopledRMeasiiéthbhe bbedth 85 sed

i nto ggh AN dRla8Sdd iPE1aifiD5) WhefeinSdofifttion between
corrprsfss baﬂ%gn(;;@%ﬁ& 01?2%5%, ,cﬁ“wigﬁtg g'gt r 120 daitiemt;iuftenard 2 heasiion8 dbsafdiight 75

pul ses syidGdnt ermnz@dlem*bﬂﬁanedu@e\t of\saidi on suegwahg ¢lemeritghd saichiphotdelegtrislelement

640 onl yerivgicpathatiorgbeing highpélative tathe f r equendPe qummwftaﬁlé’“glﬂPﬂt'cﬂ*f'qeﬁe

user. TH@'%G@?PléefaéﬁOflth 9' an a I | f i er CI peri od| caI I act | vat ed by

t ran ﬁ %ﬁ %H‘flseg th mpri m CII'CLIHI

SI gnal ﬂffd‘ﬁ’ ";5 #s%a[n agl ée“"bﬁ’l se1‘7'%t° ’B‘tdf:g.f_ié' §£ﬂn rcﬁ p Gt N
B§dd%e¥@eﬁ§ﬁ@hgh@nd th%ng“ fllo% 0 l$d5"h'ﬁit"ad

bet ween etnheng @Oiﬁml‘sbﬁlpﬁ@oélh’(ﬂf@@té’bgoﬁll r CUidireuiBAdhins.fand o.sxambuﬁacra ygtaans for .

emtting and receiving el enents 604 and an out put signal synchronl zed

with the pul se rate 642. of the
user. Fig. 6 shows the external appearance of a pace 2. A pulse rate
nmeasurenent systemas 20 timng device which is equipped with a pulse rate



di splay <area 674 in which the pul se rat s of said trans
stages are activated by timng frequencmmmlﬂﬂl&” ﬂiﬁu he case is @
det ect L on nDnltor S|gnals of opp05|te phase 8- . _USE
V\mlst E aaaCala E ~la a¥a aXalana ala - Saba .7 . _-

6?6/ whi'ch has an exten5|on 672 carrying a ring 90 output of each of

sai d st agdispléying ssiddwequepcycesaimalsgetd 71 upon \shillesiratesl imbe atoochpériying dravdngs: at e
whi | e the"‘@@ﬁ"r@?pbndl ng st age | s in a deacti vat®a pdestining davice having@7olse ratewn
i o Fig. 5, FHP géw;@e o (2 tPTon,  at t ache@epsyrameet fysteqnas clgimed iR Bregeing
inFig. 7Subpiintialy ashercin §E°r? te ﬁ%%’é WPenent s§8Mem as 30 order-to bl’l ng the
pul se rate detection unit 670 alm 2, ai

circuit fully Fhio™ Tt St Sﬁ'ﬁ: eﬂf&%‘&&%ﬁf& ei"n‘i!'{glt\?:lt in t::%l:ﬁd 815%?’ urofrf'?er
conprises a sunm ng and averagi ng cl enched as shomn |n Fig. 8.

anplifier for sunmm ng the signals produced by Openings 682 and 684 in pul se
rate detection said plurality of conplementary field effect unit 670 may

be filled with a transparent transi stor stages, and producing a
Signal 35 substance. Alternatively, either or both of conprising a
t'i me average of this sunmed signal. elenents 640 and 642 may be .
accommodat ed 100 4. A pul se rate neasurenent systemas within the

Body of the pace timng device 674, <clainmed in claim1, wherein each of -
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