W RELESS SW TCH FOR A TELEMETRI C RECEI VER The’ present I nvention relates to
a wireless switch for a telenetric receiver. Telenetri¢ datg.transm ssion
is well-known, see e.g. FI Patent 68734, which discloses ﬁ?r&‘bruitb f
measuri ng devr CﬁIELEE%a%Wf'I‘EQI RS G ¥ Lso—oSych a tel enefric
transmtter . ma : rans € enclosed in a
casi ng and secured e.g. by t wo press studs to a belt keeprng t he
transniheepddbdiftsi 1heent 388 YeaGvasiesoCannenteTe s ealiedl 8ok 05t he
transmt er electronigs ‘and attached to the belt on the side facing.the
user' stekPREEFIGOERCEINEE of the transmitter electronics (two el ect rodes) .
Recei vers known fromthe prr or. art usual |y conprise not only a pulse & ;
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the puéﬁelaeeaurthna ctaeqn@ew é&me\et haby} acvio: résévseﬁuéheoclock
node and.t he . % se nea r| n pr.essi ng_ t.he butt I S_obvi ous
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ot her fg hogsﬁcfz)gg &?n&e&l ggg f;gbﬁﬂgn%%ebbstems b%%t on, _The

provi s press a casin %0 si ze. to a
wri st batbhsidedi bfi Cbbt ta’slnmmtt@x edmataningias y(awo eﬂi%&'tm@nSl o mnimze.
the size of the casing, which as such is possible fromthe electroni C poutt '

of view. For ease of use, the size of the press buttons
Receivers known from the prior art usually ‘comprise not only

a pulse measurlng functlon but also clock and timing
functlons and various programmlng poss1b111t1es for. alarm
signalling and the like. Therefore it has been necessary to.
prov1de a casing, Wthh 1s as small as . poss1b1e (equal in
size to a wrlst watch), w1th several press buttons so. .as to.
be able to use all the features of the measurlng device. One .
press. button is usually reserved solely for the actuatlon of.
the basic functlon, that 1s, the pulse measurlng, the dev1ce
being switchable e. g. between the clock ‘mode and the pulse
measuring mode by press1ng the button It is. obv1ous that it .
should be possible to- actlvate ‘and termlnate the. pulse :a:;£;3 :
measuring function as eas11y as poss1ble by a single press '
button,: and so very many other functlons cannot be arranged.
to be actuated by thlS button ' _

The provision of a great number of press buttons in a cas1ng_
equal in size to a wrlst watch is difficult as well as
contradictory to an attempt to mlnlmlze the size of_the
casing, which as such islgossib1e from the e1ectronic'point -
of view. For ease of use;jthe“size of the press buttons
cannot be reduced W1thout llmlts, nor can they be embedded :
in the structure so that they could not be pressed by finger .
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cannot be reduced mnthout I|n1ts no ; - e enbedded in the structure
so that they could:not be pressed by flnger . tips alone. The device
is an ac§essory nmeans for e.g. a-sportsman, and so it should be as sinhple
and rapi to use as possjble, .The object of the resent |nv ntionis to
vl e a hipE) ebndy s Ther Gieti Ge ! Shait cAPEREEREY JRANNECH Fndl dset he
above- nentspoedsdamadaadlegeit Ehoaaalbeeashssmpnbea;;;rapldctor@éégaéo t he
i nvention é$g§ébﬁ s a neans for: detecting the intensi of atelenmetric
signal rec ‘a telemetric receiver and for actudting-a desired
functi ow of a pul se neter when the .signal exceeds a predetern1ned t hreshol d
val uMe{gﬁ %sgsctnef%ﬁacgregeﬁeafﬁveﬁcmﬁhcbst‘as BEGPLAE A %#@feggl se
nmet er~est a an 1 nductive cou atransmtter in se meter
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of the invention are set qut .In
the receiver of the pulse meter establishes an inductive

coupling with a transmitter in pulse meter is used as a
detector in the means for detecting the intensity of the
telemetric signal. '

According to the invention, the press buttons for e. g.
switching the device on and off need not be provided in the
casing of the receiver. So one advantage of the invention is
that the starting takes place nearly 'automatically,'
instinctively, which is of advantage especially in intra-
performance startups where the sporteman has to fix his eyes
and center his attention strictly to the course of the game
or performance. Another advantage is that other desired
functions may be actuated when the puise measuring-fﬁthion
&2' has already_been'switched_on.

Preferred features. of the invention are set out in the
attached dependent claims. '

A preferred embodiment of the invention will be described in
greater detail, by way of example, with reference to the
attached drawings, in which:

Figure 1 shows a block diagram ‘illustrating the main
coniponents of a telemetric receiver and transmitter; and
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attached dependent clains. A preferred enbodi hrent  of .t he invention wll be :

described in greater detail, by way of exanple, with réference to the
attached drawi ngs, in which: Figure 1 shows- a block diagram -
illustrating the main conponents of a telenetric receiver and B P

~ transnFigare andliuBtratesFiagited ehetdils twiateleas tayBnel rAccotdBhgss switch

accordpng tion. Figure 1 shows: an ECG preanplifier 1
prOVIdg th% &g%Fb§#§%tter el ectrodes (not shown) 'sensing the pul sation

of the heart bei ng connected to the preanpllfler ‘The signal of the

preampiibiiee Ll s skl fopd e cAanipliddier £ gtbyslidgershn & pover,

anplifie anplified signal "is applied to-a transmtter coi. }
creati ﬁgaasmgﬁer-ceieepaos%ﬁecrﬁnpg abowni ceRying e Rietsalion pE The Nt
recei veHesheaat bélﬁﬁ%bﬁh@dté& t8ate PredpBiPiéti erhéistyghdl & The

2" opbhS Bl FRR | ofac ArBa TeShE (R0 iR Vhel, AprtBieh B e%’%ry 9 and.
r ef err Edrthea@baite. aTIpmwea::eamphﬁiaarl 13. alThe conglifbsd asdgabl is
| oudspegketdh ko { OLYRRGLNE-BACE0:0" & AIALELIDALS nah e, ULy g T

structt per-at 1'of BW r 6ess sw
essent whiichaisg dfeteneednbwmm Feceimen qm-ldé?s,cmhﬁadfeﬂﬁwﬂﬂ @Ql}a-'bel oW.

Figure; 2 e&gglﬁ‘!Flfbédd%fCtulé%{hé‘n%@”Bh'faﬁﬁﬁ.hﬁﬁeil aeereﬁlahe recgjyer in -

greater d . awregless: swtch circult 12 according to the.invention Y
bei ng BBRAeELED sdopal AR ABPEIgfbHY .aem&mﬂmceﬁss%rﬁmfs%sw wrequ. red

' armllfaermah@:gﬁss and a ‘display device 10 are connected as _
described in FI Patent 68734 referred to above The recelver d .i:i:
usually also comprlses a ‘small loudspeaker 11 for: forwardlng
pace or alarm signals to the user. The structure ‘and
operatlon. of a w1reless sw1tch c1rcu1t 7 whlch is an
essentlal part of the 1nventlon, w111 be descrlbed mored
closely below. ' ' |

' Figure 2 ‘shows the detectlon and ampllflcation stage of the =
receiver in greater deta11 a w1re1ess sw1tch c1rcu1t 12
accordlng to the 1nventlon belng connected to it. An ASIC
ampllfler c1rcu1t 13 comprises the requlred ampllfler stagesdd_
of ‘the recelver, and its output 16 is dlrectly connectableJd”
to the mlcroprocessor controlling the recelver : However,raz
the ‘most 1mportant feature is the operatlon of the c1rcu1t:ff_ o,
12, which may also be 1ntegrated in the ASIC c1rcu1t 13. Inif' | }.2
pr1nc1p1e, the clrcult 12' comprlses fa- tran51stor Ql:.
detectlng the exceedlng of a predetermlned threshold valuet'
of the intensity of the 51gnal of the recelver c011 L1, to'.
which the base of the trans1stor is connected When the
81gna1 generated by the 1nductance of the recelver coil Ll
is of sufficient 1nten51ty to actuate a de51red functlon of _
the pulse meter, the semi-conductor switch is swltched on':
and generates a voltage level to a terminal 14 for actuating
the pulse measuring function. of the pulse meter, for
instance. The operating voltage (VCC) of the circuit is
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of* the receiver, .and its output 16is. |rectly connectable to the
m croprocessor controlllng t he receiver. - However, the nost inportant
feature is the operation of the ci-rcuit 12 which may al so be integrated in

t he ASI'C C'Eégbgééﬁ éﬂB&N%J%QE%fh%ItTE bl Bl ¢ f%icfé r 363% ? Yheue
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I nduct ance of "t he recelver coi | | ficlent ensity to actuate a

desi r ed £ unéPFEANGE )t rdagythe feignal t#ﬂ?%&ﬁﬁt%dﬂﬂﬂ%¥¥ﬁ s@??c%h?sagEPFéhed
on and“genemahe&ramé@ltt a(mdheuesl 110026 ponm mnhslﬂsf@éhﬁewatwgofb@glﬁgl se
measuf+ ng nc%1r t he fu se o instance. The o eraté ng.
Vol tage (VERF brahmnan, qiyas eBhsh co, Bhel R REx GE AP ERRLS
be suffiC|ewnth01StaIn théspwhyethetéiffeheneegbatweeneuhetslgnahsdwbbl

substant | al iﬁ¥ AT rB:{HéE'%“enSI :?J? gRE0Ee O W%lg%horlger gr{pgliéaqpc 8L ] th%:or

i nstance) than the si requrreéd the a neasur enen
(such as 1OOQeerniPFY'Hmd;ﬁ@ikﬁhﬂk&RXiQ®'%h¢n@$ﬁgcehe transmitter close
enough to the receiver or in contact with it. In this way the difference
between the signals will be several orders, of magnitude, which is, inportant

for the opelBshl Fh BNd See MeARULING Fundtel Qe it N widh T3 bRl =l tehedr i ng
function isogf, okt changed SwWtie bﬁ@ oftflueorcmmmgeﬁadﬂltdh &drrddisorid Dedl v

{1 ansm tt or PECBEREE- Bl il reneida g e THhdit Wi FE TR he | n
t he i nduct abhatob isigmedcexmsredifngli thenahrésholdoralue e obtained in
et the inductance of the receiver. Additional functions to be
actuated by the switch according to the invention during'the
'pulse measuring include display of time for a few seconds,
starting of a stopwatch function, etc. This double operation

is possible as the switch 12 and the actual receiver circuit
13 have separate coupiings (14 and 16) to the prodessor'(not
shown) controlling the operation‘of'the receiver,'and so the
signal intensities below and abdvé the threshold value can
"be recognized separately during measuring as well. The
device can also be advantageously switched off by the
processor after a predetermined time-out period (e.g. 10{15
min) from the last detected pulse signal or the last
.ggh pressing of a button. In addition, the loudspeaker 11
included in the receiver (Figure 1) may give an acoustic
signal'whenever the pulse measﬁring function is switched .
on/off or a desired additional function is actuated. This
function is eaéy to program into the receiver if _thé.
receiver already comprises a loudspeaker. This has the _
advantage that the user need not look_at-the display to
ensure that the pulse meter or a desired additional function

has been actuated.



actuated by the swtch according to fhe i nventi on during the pul se
measuring include display of time for a few seconds, starti:ng of a
stopwat ch function, etc. This double operation is p055|ble as the switch 12

and t het agkUdlovieRsd v&s Snhé cgkniédhaheth@p%&%t edféwp&hé‘%&éréﬂg 16) “t o
t he proﬂg a gnot ? Ep)contro Ilng he operati o the recerver, and so
the si GREPIEAEEAS: PLeElBeiBYPRR4CRHEYE PAE Fﬁ?EEﬁSFBdVEPuEhéaﬂb@Ee

r ecognexanpiepar buel yheyr ice beaseriegl Frewly .within deNé C8coganogl so be

advant o] t off by the processor after a predeterm ned tine-out
periodég8 HEL%SE%? %H%g Sfromthe |ast detected pul se signal or the- .

| ast pressing of a button. In-addition, the I oudspeaker 11 incl.uded |nfghe-
receiver. (Figure 1) nmay give an acoustic signal whenever the pul se fgw

nmeasuring function is switched on/off or a desired additional function is 5%;f

actuated. This function-is easy to programinto the receiver if the
recei ver already conprises a | oudspeaker. This has the advantage that the
user need not | ook at the display to ensure that the pulse neter or a
desired additional function has been actuated. - 4 - It is obvious to .
one skilled in the art that the different enbodi nents of the invention are
not restricted to the above exanpl es, but they can be varled freely ‘Wi t'hin
the scope of the attached clains. - 5 -



intensity of a telenmetric signal received in the telenetri

for a¢tliating a desired function of theagmese meter when t

a predeterm ned threshold val ue, wherern the telenetrlc reCE|v%r
establ i shes an inductive coupling with a transmitter in the pul se-meter and
the inductance of ﬁlfl%léw(éwmmoﬂﬁ'|£9:é3eﬁé€ﬂ163rﬁééﬁréﬁt 9h anhpliige .
Intensity detectin ng e ée eg% swi. t.ch aYﬁordln% tQ clalg11

wher ei 1 h&&SFnal ?‘H?’éhﬁ?—?? W%l At g SPEFREASY Tt Re

pul se met teleametrsitssbghadl khpcejivesit eim than tetllemetmmaﬂ‘ecnertml and-
requi red f%xl Q%t%%tn‘i% %“P%%l T35 el bn 3f cHe gh&%leeﬁété‘éﬂ EJ}QQ aEfx%rd' ng
to claim 2, qj recéiver 1S arrange 5se enough to
transn1tteslg@a&wﬁxgﬁgdﬁ:ﬁgpﬂﬂdeﬁﬂmenQ@ %@r¢$b©bﬂtV@bueonvhgre@nethe

operation ebilehfetiulcs-dEd fer destahl MshekCEh S.L'\Mdd‘&l:ﬁﬁ‘éoé&h Poihg @R¥hOf
clainms 1 to 3, conprising, a sem conductor switch conpyi a transi stor
havi ng it s 3BiF@nIRidQR AR o hRePRABACFEREE G4 rf@ler e’c’éq?%‘?a%%etﬂgt thfen
the int ensuhuuaftltdte Sh@pPingensr alsed hys t hedendetbanda itshsuihtensityt o
control th gﬁfratlon of the pulse neter, the sem conductor switch is

switched o Qﬂ?a.pulse for actuatlng a desired function of the
pul se neter. 5. A pul se meter, conprising a telemetric transnmtter and a

telemetric, receAvggirﬁ;fgsge'f;mUy %éggfe}\yﬁg CYME] Si M0 2 é{e%asf? Epktch

accordi ng to any al B | se neter accor In to claimb5
wher ei n- whedonigd tatenaity syiffedient efe@e%prbt;/r@hethﬁdfareevé%éoaxeéeabesa. d

- 6 \x’ pulse meter is substantially greater than the signal
intensity required for the actual pulse measurement.

CLAI MB Lo C L 'MS *41. A mnreles;TE%LLgb_LQL. -
telemetric receiver-in a pul se neter, conprisi:ng nmeans f etectlnﬂ ﬁgﬂm

3. A wireless switch according to claim 2, wherein in use
the receiver is arranged close enough to the transmitter to
produce a signal intensity sufficient to control the
operation of the pulse meter.

4. A wireless switch according to any of claims 1 to 3,
comprising a semiconductor switch comprising a transistor
having its base connected to the inductance of the receiver
so that when the intensity of the signal generated by the .
inductance is sufficient to control the operétion of the
pulse meter, the semiconductor switch is switched on and
generates a pulse for actuating a desired function of the
pulse meter.

5. A pulse meter, comprising a telemetric transmitter and
a telemetric receiver, the telemetric receiver comprising a
wireless switch according to any of claims 1 to 4.

6. A pulse meter according to claim 5 wherein when the
telemetric signal detected by the inductance exceeds said
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* C L M S * threshold value, it causeg | ring function® |
to be actuated in the receiver. 7. A pul se mlﬂmlﬂmmummro ei t her of
claims 5 or 6, wherein when the pul se neasurirfg funéti®n is on, it can be

term nak edshy1 Gayeing 2 54 ks € CeRd 5&1&@ heblaieahy dufabiifoh OcbeoCCtT i n
t he i nductance of the recelver 8. A pul se neter according to any of

cl ai meP® REEYRLGRAAB FhewdFeFeiVgF pul se neasuring function is on, the
operatlng nDde of the receiver is changeable by causing a S|gnal exceeding
said t eshg

é ue éo éeoc%urd 2% ggﬁ%anc of the receive 9. A
pul se fiet er®a®¥R8 MFYS: aRTCSFoH S Weretdt™ehe  9%ecliver -
conpr i eesrein Whadsm@ﬂapulsetmma$ummm9eﬁuectlgnvasgonan1&umnntbe SI Hfl
when SJITANTe! ngt i agls%':tc%lé / Oor ]wg "
operat%n Rﬁéé qﬁﬂe%%%cefiergcﬁg%q%s %ﬁnﬁﬁ Eig SW %héf&
subst aftlee | foaxenerurn ige &be Haugtange el die Jt“%ﬁ@4=1‘1§e?éu»:corrpany| ng
drawi ngs. - 7 - _ _
8. A pulse meter according to any of claims 5 to 7, -
wherein - when the pulse measuring. functlon is on, the
operating mode of the receiver is chang_eable by causing a
signal exceeding said threshold value to reoccur in the

inductance of the receiver.

9. A pulse meter accordlng to. any of .claims 5 to '8, \J
wherein the receiver comprises - a 1oudspeaker, ~ the o
loudspeaker gi_.vinQ_ an acoustic signal when the pul_sé- |
measuring function is switched on/off -or.when_ the operating .

mode of the receiver changes.

10. A wireless switch substantially as herein -d_eé_cribed-
with reference to the accompanying drawings.



