Telenetric transmi.tter unit The present.inyehtion-relates to a telemetric
transmitter unit, by nmeans of which signals detected by one el ectrode or
several electrodes connected to a transnitter are wirelessly transmttable
to a sepa- rate receiver by using a magnetic proximty field. Telenetric
data transm ssion and the techniques required for that are well known, cf.
e.g. thg tele- netric nmeasuring device desdribed in Finnish Patent 68743
and neant for the neasurenent..of pul se and EKG signals. Such a telenetric
transmtter naiTRlemetrig fransgmitter Hater el ectronics encapsuled in a
cas- ing and fastened by neans of e.g. two buttons to a belt holding the
transmtter in place d of elec-. trodes electﬂi§¥lggconnecte to the
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bel T signals. Such a telemetric transmitter mainly con- .
sists of transmitter electronics encapsuled in a cas-
ing and fastened by means of e.g. two buttons to a
belt holding the transmitter in place and of elec-
trodes electrically connected to the <transmitter
electronics and (2 of them) located on the surface of
the belt towards the user's skin on both sides of the
transmitter electronics. '

In prior -art transmitter structures, electrical
connections thus comprise four parts, viz. electro-
nics, buttons or corresponding couplings, a conductor
from the buttons to the electrodes and the very elec-

S " trodes. This is a rather complicated transmission
path for signals, as it is to be remembered that the
circumstances in which e.g. an electrode belt is used
are demanding. So for instance an electric connection
between the transmitter electronics and the elec-
trodes is dependent on the coupling provided by the
buttons, which coupling is sensitive to getting dir-
ty, getting damp, wear etc. Additionally, the conduc-
tor between a button and an electrode, cast inside
the belt, has to resist big stresses, when the belt
is bent, tightened' etc. ' '

- The object of the present invention is to pro-




I's bent, tightened etc. The Obj ect of the present i nvention.is to pro- 2
vide a telenetric transmitter unit not show ng the drawbacks menti oned

above. To provide this, the tele- netric transmtter unit according to the
invention is characterized in that the transmitter electronics is coupled
in a fixed manner to each el ectrode by nmeans of a conductive plastic layer
and that the transmit- ter electronics,2 the electrodes and the condu@jlve
plastic |layer are cast and/or jointed together with plastic to form an
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requi red. Considerable effortss have been
In the transmitter according to the invention,

buttons or other fastening means are entirely elimi-

nated, as well as the need of ' separate conductors
between the electrodes and. the t_rénsmitter electro-
nics. The transmitter unit ‘thl._.lsl comprises both the
transmitter electronics and the electrodes packed in
a section forming one whole. By means of the quality,
design and treatment at jointing of the various plas-
tic parts, a rather incomparable ‘device has been pro-
vided with respéct to priof art transmitters, as far
as reliability of operation, manageability, durabili-
ty and also waterproofness are concerned. For in-
. stance, an electrically conductive plastic, preferab-
ly consisting of conductive polyurethane, combines in
a suitable manner two properties of plastic mostly (>
opposite to each", other, viz. its cbnductivity and the
elasticity reqﬁired. Considerable efforts have been
necessary to find a suitable combination. A break in
the conductive - plastic layer e.g. would make the
whole transmitter unusable and irreparable in a mo-
ment. _

The other- preferred embodiments of the inven-
tion are characterized in what is presented in the
claims below. . _ -

In the following, the invention will be ex-
plained in greater detail by way of examples refer-



necessary to-find.a suitabl'e conbination. A break in the conductive plastic
| ayer e.g. viould nmake the whole transnitter unusable and irreparable in a
no- nment. The other preferred enbodi ments of the inven- tion are
characterized in what is presented in the clains below In the follow ng,
the invention will be ex- plained in greater detail by way of exanples
refer-_ 3 ring to the draw ngs enclosed, 3 n which Figure 1 is a partial
Cross- sectlon of a part of a; .telenetric transmtter?according to the inven-
tion fromthe stidwg o gthe @ratrdngst lenckosed:, r in whd@nitter of the
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i nvention from above, Fgure 4 0Ss-section of tel emetric
transnitter of Qfheaj rﬁ@ﬁ‘l‘%‘ﬁriﬁ g“i}?@"gngﬁﬁﬁé' t}CPFaiRg ¥ the t jrven-
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The transmtter electr© 65|s coupl e
the :anention from above,

F:i.gure 4 is a cross- section of the telemetric
_ transmitter of the invention,
W Figure 5 shows the transmitter of the invention
fastened to a carrying belt. )
A telemetric transmitter of the invention, con-
structed according to Figure 1, comprises a casing 1
containing transmitter electronics, plastic layers 2,
3 above and below the transmitter, an electrode 4 and
" a conductive plastic layer S connecting the electrode
to a printed circuit board 6 of. the transmitter elec-
tronics. The transmitter electronics 6 is coupled in
a fixed manner to the electrode 4 with the conductive
plastic layer, and the parts are cast or jointed to-
gether in order to unite the plastic layers 2, 3 and
the casing 1 to form an integrated transmitter unit.
o In use, signals detected by the electrode 4
connected to the transmitter electronics 6 are trans-
mitted wirelessly to a separate receiver by means of
a transmitter coil (cf. Figure 4) by using a magnetic
proximity field, as présented in the Finnish Patent
68734 mentioned above. That example case relates to
the detection of EKG and heartbeat signals e.g. froin
the chest of a sportsman and to the transmission of
amplified signals to a wrist receiver, by means of
vhich the sportsman can follow the development of the
pulse. There can be also other signals to be trans-
mitted, information of blood pressure e.g., and the



a fixed manner to the electrode 4 with the conductive plastic |ayer, and
the parts are cast or jointed to- gether in order to unite the plastic

| ayers 2, 3 and the casing 1 to forman integrated transmtter unit. In
use, signals detected by the electrode 4 connected to the transmtter

el ectronics 6 are trans- n1tted wirelessly to a separate receiver by neans
of a transmtter coil (cf..Figure 4) b# using a magnetic prOX|n1ty fi

as presented in the Finnish_Patent 734 _ntlo,ne above That rrpl e case
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desired. The on stantla I'ng Tor- tele-"Metric data transmssion is
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pul sati ng Ofrayd&mdbtermegnetic field generated by the transmitter. Figure 2

and 3 show t he struct re of he tra ter as a whole.. The transmtter
has been formed to afbIHIS! | ‘5 guﬁi’ Pt o dsmﬁ%s%fr e ends
t hereof to tmahsmitbes tasa aarwyomg.berrhe)f tdensmitterhehassi bgeh

containi ng tREnbaaRgMy 4fina-11ke structure provided with means 8
at the ends thereof to be fastened to a carrying belt
of the user. The casing 1 centa'ining the transmitter A
electronics has been ,fofm.ed. of. a hard polyurethane
resistant to wear and _shock. Its. up‘per' part comprises
a cover 7 of a battery casing of the transmitter. The
cover can also be omitted, in which case the struc-
- ture becomes even tighter (cf. Figure ,5_). The plastic
layers 2, 3 abo\'re_ and below the transmitter can pre-
ferably be fbmed of a relative]_.y'_ so:E_t polyurethane
in order to provide the neceSS_ary ~elasticity. The
transmitter comprises two electrodes 4 positioned
symmetrically on both sides of the _electronics sec-
tion in openings made in the plastic layer 3 below
the transmitter in order to come into contact with
the skin of 'the user. All parts 1 to 4 have been
jointed together in a waterproof menner.

The conductive plastic layer connecting the
transmitter e],et:tronicé to the electrodes is prefer-
ably also formed of polyurefhane- ‘'so that the plastie
qualities to be joined together ‘have _a'_'similar_ struc-
ture and thus form a structure as tight as possible.
A suitable grade of electrically cond ctive polyure-
thane is e.g. “Polyurethane Est l mpound T4057"
manufactured by BF Goodrich Chemical.

Figure 4 shows a cross-section of the casing 1



el ectronics has been formed of a ‘hard pol yurethane resistant to wear and
shock. Its upper part conprises a cover:7 of a battery casing of the
transmtter. The cover can also be omitted, in which case the struc- ture
becones even tighter (cf. Figure 5). The plastic layers 2, 3 above and
bel ow the transmtter can pre- ferably be formed of a relatively soft

pol yurathane in order to provide the neces®ary elasticity. The transnmitter

conprises two el ectrodes 4 gﬁij i oned sx_'ﬁm'ret rical l y@ bot h sides of the
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structure as tight as possib electric y conductive
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casing 1 5 containing the transmtt el sct ronics. Substantial parts
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transmtter 11 féiﬁaethréveé]drrent consumption of the transmitter, it

is possible to achieve such an operating time by

. means of one battery that it's not worth while to

' provide a structure with an opening for a battery ex-
change. |

It is evident for one skilled in the art that

the various embodiments of the invention are not re-

stricted to the examples presented above, but that

they can vary freely within the sbope of the claims

given below..
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tion when fastened to a carrying belt-12 to be tight- ‘ened around the chest !
of the user. The transmitter in question has no cover for the battery
casing. By max- imzing the life time of the batteries and by mnim izing

the current consunption of the transmtter, it 4s—pesstbteto achi eve such
an operating tinme by neans of one battery that

it's ile tq.
provide a structure with an openi ng_forﬁa batt Mlﬁﬂﬂﬁmﬁ}m“‘? i s ewpltent
for one skilled in the art that the various e & I nvention
are not re- stricted to the exanpl eCIREREAt ed above, but that they can
vary freely within the scope of the clains given bel ow. . Clainms: 1. A
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ly transnitthich t signedigar detected vby bonesiekpctradector weweraly _
coupl ed i n S1adupded Gohnéoled 'th OAL IR SheClATIULES, (U 1 ©
pl astic | aydy ( Sransaitivabliehctor #ns sepawate creceiiver (by, wadng| &t rodes
() and the gonlicre ! b¥exPhityl Ciedeel (&) il £a8! caRddrr] 9i nt el d o-
gether with plastic , 2, 3)"to forman integrated transmtter unit. 2. A
transmitter Hhi?h%'ﬁcghﬁi rFansmdithey 1eleckronics (§) <1s coppded ip¢ hat
the transm td efixed manner to each electrode (4) by means of a
' conductive plastic layer (5) and that the transmitter
electronics (6), the electrodes (4) and the conduc-
tive plastic layer (5) are cast and/or jointed to-
gether with plastic (1, 2, 3) to form an integrated
transmitter unit. '

2. A transmitter unit according to claim 1,
characterdized in that the transmitter
unit substantially comprises a casing (1) containing
the transmitter electronics (6) and the plastic lay-
ers (2, 3) above and below the <transmitter, which
layer (3) below the transmitter has openings for the
electrodes (4).

3. A transmitter unit according to claim 2,
characterdized in that the casing (1)
containing the transmitter electronics (6) is formed o
of a hard polyurethane and the plastic layers (2, 3)
above and below the -t_:rans_mitter' are formed of a rela-
tively soft polyurethane, which parts have ‘been
jointed together in a waterproof manner.

4. A transmitter unit according to claim 1, 2
or 3, characterized in'thattheconduc'-
tive plastic layer (5) connecting <the transmitter
electronics (6) to the electrodes (4) is formed of a
conductive polyurethane.

5. A transmitter unit according to one of the
claims 1 to 4, characterdized in that



unit substantially conprises a casing (1) containing the transmtter _

el ectronics (6) and the plastic lay- ers {2, 3) above and bel ow t he
transmitter, which layer (3) below the transmitter hatﬂ m e

el ectrodes (4). 3. Atransmtter unit according to cl m llﬂﬂ"ﬂ“lmnc t e
ri zedinthat the casing (1) containing the transnm'ttér ‘=l dctrfenifcs (6)
is forkgd of a hard polyurethane and the pfastic layers (2, 3) above and
bel ow the transpitter are formed of a rela- tively soft pal yurethane, which
parts have beeiheoiFarspibtercunit  1h) ePeSoremnfiormed 4o paandter
uniéI acc?_rdi nglltmtepl éi:ﬁétui'(eorpﬁovﬂdéd?_ﬁiﬁhf ﬁﬁeaﬁxé i( B_Z)t tea& i'llihéPandéle
conduc- tive plastic er connectin e transnmitte ectronics
(6) to the el eé’?’fet}‘(?é’sg % be ?%Fﬁ?&egf ?c%nﬁﬁfﬁ’é’é‘gpif% e{ ﬁgﬁe.oé.tq)f
transmtter unuseaxccording to one of the clains 1 to 4 char acter.
z e din that * C L M S * the transmtter unit (11) has been

-formed to a band- like structure provided with neans (8) at the ends
thereof to be fastened to a carrying belt (12.) of the user.



