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A SENSOR TO DETECT CHANGES IN THE CROSS SECTION OF AN ELONGATED BODY CAVITY

“'The present 1nvent1on re]ates to a sensor accordvng to the preamb]e to
Eithe 1ndependent c]alm. | :

'?ifln med1ca] contexts, there are needs for a sensor (catheter) Wh‘Ch is

10

”;su1table for 1nsert1on 1n e]ongate and generally duct Tike body cavi-
T tids of. opt1ona1'cross sectwon, e. g 1n the urwnary tract in order to

1nd1cate changes n the cross- section of the cav1ty 1n such duct- Tike

B cav1t1es,:the txssue pressure may, e.g. through muscular actxon, vary
'?_cons1derab1y between dlfferent reg1ons of the cavxty There is, “there-
”_fore, a“need to be able, in add1t1on to generally 1nd1cat1ng changes in

H__'.the cross sectlon of the cav1ty, also to be able to 1nd1cate loca11y
15h_ ,

occurr1ng changes 1n the cross- sect1on.

Patent spec1f1catton US 4,711,249 discloses a tubu]ar sensor 10 dis-

- :posed to be 1nserted in an elongate cavvty and: detect changes 1n the
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. The apparatus dwscl.

dimensions of the cav1ty. The sensor consists of a number of sequen-
tially d1sposedf nd*spaced apart rigid tube sectlons 15 16, 17 in
whose ends are 1nserted mechan1ca1]y r1g1d bod1es 25 wh1ch sea]1ng]y '
connect to ‘the surroundwng tube SECtlonS. Between ‘the ends of the tube
sectxons, there: a__;formed c1rcumferent1ally extend1ng grooves which

are covered by. elast1c membranes or d1aphragms 35. Between the mem-

branes and the rigid bodies 25, spaces 26 are formed.

Each:ohe'ofvthE*r1gid'bodiesphas aicentralhchamBEr'ia which, through an

hzwaperture 29, is. connected to the space 26 between the rigid body 25 and
; the membrane 35 In lts;one end the chamber 28_has a mechan:cally

r1g1d ‘closure 30 and in 1ts other end a flex1b ) c]osure 31. The space
26 between the membrane 35 and the’ rvgwd body as. well as the chamber 38

~_in_ the body is f111ed with 11qu1d Pressure changes in the chamber of
"the body are regxstered by a sensor 40 abutt1ng aga1nst the flexible

c]osure 31.

aed in US 4, 711 249 suffers “from the drawback that
only in. those parts f the cylindrical sensor where the elastic mem-
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branes 35 bridge the space which is formed between the ends of the tu-
bular portions can the sensor register a change of the circumference of
a surrounding organ. This implies that only short portions of the cy-
lindrical sensor are capable of reg1ster1ng changes in the circumfer-
ence of the surrounding organ. In regions which are located between the
membranes 35, no detection of changes in the circumference of the sur-
rounding organ takes place, in addition to which the sensor prevents
the surrounding organ from assum1ng a circumference wh1ch is less than
the circumference of the sensor.

The present invention relates to an apparatus provided with a tubular
portion along which a change in the size and/or'éonfiguration of the
circumference of a surrounding organ is detected rggardless of where
such change takes place along the cylindrical portion. This is attained

by means of an apparatus according to the Charéctérizing clause of the
independent claim.

Expedient embodiments of the present 1nvent1on are d1sclosed in the ap-
pended subclaims. '

The present invention will npw be described'ih greater detail with
reference to a number of figures, in which:

Fig. 1 is an overall view of an apphrathﬁ'séen from the side;
Fig. la is the section a-a in Fig. 1 on a magnified scale;
Fig. 2 is a cross-section through one embodiment of an apparatus

in which this includes a Hall element for co-operation
with an elastic membrane or diaphragm;

Fig. 3 is a cross-section corresponding to that of Fig. 2 where
the membrane has been moved downwards in the figure;

Figs. 4a-c' are cross-sections through various embodiments of the mem-
branes;
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1s:a cross-section ‘through one -embodiment of the apparatus
n1n:wh1ch th1s 1nc1udes an e]ectrlcally conductlve elastic
""membrane,

‘5.3 cross sectIon correspond1ng to that of F1g. 4 in
_ . “which the membrane has been: moved downwards in the figure;
and

_how'embod1ments of a substant _lly'cylxndrlca1 sensor
‘portion included in the apparatus

_ HL;F1gs 1 andﬁla show an apparatus 1 which 1nc1udes a substantially cy-

fk_11ndr1ca1 portlon 10 whvch -is connected .to

etainer portion 60. The
cy11ndr1cal portlon 10 wh1ch here1nafter,:w111 Aalso be designated the
sensor portlon 10 of the apparatus forms . A catheter -Tike sensitive
body 30 whlch proaects out from the reta1ner port1on 60 (cf Figs. 2-3
and 5- 6) As afhu]e, thwckened port1ons 110 are 1nc1uded in the wall 11

| g of the sens1t1ve body and .are. dlsposed in the longwtud1na] direction of

20
N one hickened port1on 110 is fo]]owed by a thwnner wall portion 11

sequence of mater1a1 port1ons in the c1rcumferent1a1 d1rectlon in which

wh1ch 1n turn 1s fol]owed by a thickened portlon 110, and so on. On the

i._1nswde of- the wa]l the th1nner wall port:ons form a number of grooves
. channels 112 :
25 o

_The combxnat1on of long1tud1na11y dwsposed th1cker mater1a1 portwons

'if_110 and th1nner materlal portvons 111. 1nvo}ves increased rigidity

.30,
- the channels 112 .and the th1ckened portlon Tll,.mncreased resilience
. is. ach1eved transversely of. the 'ong1tud1na1_

; body :t=thefsame_t1me as. the de red f]exural rigidity is maintained.

- 35

aga1nst bend1ng, at the same time as the res111ence of the sensitive
body 30 tranversely of the longitudinal d1rectwon of the sensitive body
is reta1ned. In certain comb1nat1ons of . th1cknesses and widths of both

direction. of: the sensitive

L d_As w1l] be apparent from the f1gures ‘the:sensor . port1on 10 includes a
. m;n*gftrst end port1on 19, herevnafter ‘generally referred to as.lower end

ion, which.is connected to the retainer portion 60, and a second
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(upper) end portion 17 which is terminated by a rigid (non-resilient)
closure 37. Between the lower end pdrtion'lg and the opposing second
(free) end 17 of the sensor portion, the sensor portion forms the
catheter-like sensitive body 30 which constitutes a cylindrical portion
30 of the sensor portion 10. The cavity'surrounded by the cylindrical
portion carries reference numeral 12. The cylihdrical portion has, as a
rule, a substantially circular cross-sectioﬁ.'However,'embodiments ex-

ist in which the cross-section has other cohfigurations, e.g. is oval,

is polygonal, has at least one corner, has at'1east one substantially
straight portion, etc.

In the embodiments shown in the figures, the lower end portion 19 of
the sensor portion 10 forms a conical portion 31 which is downwardly
open. The lower end portion is inserted in the retainer portion 60.
Below the end portion 19, there is disposed a membrane 15, 15a-c which
consists of an e]astica]ly_résilient materiai. Along its outer edge,
the membrane has a circumferential anchorage ring 16. The sensor por-
tion 10 forms, together with the membrane, a closed cavity 13. In order
to form the cavity, the membrane is sealingly connected to the lower
end portion 19 of the sensor portion, in that the sensor portion and
the membrane are directly interconnected or in that the sensor portion
10 is sealingly connected to a first retainer device 61 which, in turn,
is sealingly connected to the anchdrage ring 16 of the membrane 15. A
more detailed description is given below of how the Tower end portion
19 and the membrane 15, 15a-c are interconnected to one another. As a
rule, the cavity 13 is wholly or partly filled with a liquid and/or
with a formable material, e.g. a geT.'Preferhbly, an incompressible
liquid is employed. '

The retainer portion:BO includes the first (upper) retainer device 61
and a second (lower) retainer device 62. The upper portion 67 of the
first retainer device forms a‘cavity whose inner dimensions correspond
to the outer dimensions of the lower portion 19 of the sensor portion.
As a rule, the upper portion of the first retainer device also sur-
rounds a rélatively short section of the ‘sensitive body 30 of the sen-
sor portion 10. In the region above the”anbhéfage ring 16 of the mem-
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1 St retainer device .61 has a"downwardly -facing abutment
surface 69.

iments shown.in the figures,. the first.retainer device has

.1fa shou]der—11ke portion 68 whose inner wall.forms. .the abutment - ‘surface

'Mftrst retainer device 61 includes, in.its.lower. ‘region, a sub-

_ﬁi;jstan 1a1]y ho]low cylindrical -portion 70. In its. :lower: end, the first
.~¢H_reta1ner dev1ce s generally provided with an .outwardly -and downwardly

;,@:;d1rected c1rcumferent1al ‘collar 63.
10. . - k

Th second (lower) reta1ner dev1ce 62 is- substantxally tubu?ar in con-
f1gurat1on In its upper end, the end of the second retainer device

n¢forms an abutment surface 71.which.abuts - ‘against: the anchorage ring 16
. of thewmembrane on that 51de of - the anchorage ring-which, -is opposed to
qjsgegthe s1de of the anchorage ring facing towards the.abutment surface 69

-ally

'vfwrst reta1ner device.. The .second ‘retainer device 62 is gener-
1xed_to the first.rétainer devwce 61. by means of a.snap connec-
twonﬂ72 T :

ﬁ;angs 2 and 3 show one embodiment of ;the-apparatus in which the conical
ﬂportlon 31 of ‘the lower end portion.19 of the sensor.portion 10 has a
.;lower -edge 14 which is.:located.a distance from the membrane 15. The

con1ca1 port1on -is sealingly:fixed to:the. inwardly-facing: surface 76 of

S e :the frrst retawner device 61 ‘by means of an adhesive. In, this embodi-
't1on 10 and the membrane 15; 15a-c, the: inner cavity 13.

ment “the f1rst .retainer dev1ce 61 forms, together with. the sensor por- -

v In the embodlment 111ustrated in: Figs. 2:and: 3, the downwardly facing

-~-=abutment surface 69-0f .the f1rst retainer:device.61. abuts: -against the

30 ny

35

anchorage r1ng 16 of the membrane. In that. position. in which the second
retawner dev1ce 62 is fixed.in relation to the. first retainer device

;. 61, the anchorage ring 16,. and thereby the membrane,.is fixedly

reta1ned in that the. 1nner abutment surface. 69 of,:the f1rst retainer

-Titdev1ce and the abutment surface 71 of the .second .retainer.device 62
. abut under pressure aga1nst opposyng 'sides of the anchorage r1ng 16.
. Given ‘that' the anchorage ring consists of an elastic material,
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reliable seal will be obtained between the anchorage ring and the first
retainer device 61.

Figs. 2 and 3 show one embodiment of the apparatus where a first body
40 of magnetic material is secured at the membfane 15 in a central por-
tion 33 thereof. In one preferred embodiment, the body forms a perma-
nent magnet. As a rule, the body is of bar-like configuration so as to
form a bar magnet. The central portion 33 is secured to the body 40
along its longitudinal side. Generally, the body is provided with one
or more cams (not shown in the figures) to improve the fixation of the
body to the membrane. -

The embodiment of the apparatus 1 shown in Figs. 2 and 3 further com-
prises an insert 80 in which is included a detector device 43, e.g. a
Hall etement for sensing magnetic field force. Above the detector de-

 vice, the second holder device 62 forms a cavity 65 which allows the

mémbrane 15 to be displaced from the starting position illustrated in
Fig. 2 to the tensioned position illustrated in Fig. 3.

Figs. 4a and 4b show in cross-section embodiments of the membrane 15
where the central portion 33 of the membrane projects in over the end
edges of the body 40 in order to ensure fixing of the body to the mem-
brane. The membrane 15b according to the embodiment in Fig. 4a is pro-
vided with concentrically disposed foids 18 so as to improve the sensi-
tivity of the membrane. The figure shows one embodiment in which the
cross-section is undulating as a result of the folds.

Fig. 4c shows one embodiment of the membrane 15c where a guide body 34
is connected to the central anchorage portion 33 of the membrane in a
rigid interconnection. The term rigid interconnection is taken to sig-
nify that the orientation of the guide body always agrees with the ori-
entation of the central anchorage portion 33 of the membrane 15c. The
guide body 34 is secured to the membrane on that side which the mem-
brane turns to face towards the sensitive body 30. The guide body has a
cylindrical portion 340 which is dimensioned to be displaced within the
sensitive body 30 with slight play to its thickened portions 110. The
length of the cylindrical portion has been selected such that, on move-
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.- portion. 19 of the. sensor.portion 10 1s
~f}ange 32 wh1ch downward?y term1nates

: chorage r1ng 16 of the membrane. In. fh

: retalner dev1ce by a snap. connection. 7

“within the cavity of the

;ppératus where the lower end
vided-with an anchorage
lower- end portion. The an-
;Peast -partly to overlap the an-
embodiments, the abutment

fac re \ __abuts against. the anchorage
f]ange 32 For sealing abutment betwee:.the -anchorage flange 32 and the

Figs. 5 and 6 show one embod1ment of t

chorage flange is- d1menswoned so as a

the membrane 15 are fvxed in the reta1n:m_port1on 60. It w111 be obvi-
ous to a person skilled in the art that, "in. certain embodiments the an-

~chorage flange 32 and. ‘the. anchorage r1ng*16_are permanently and as a

rule sea]1ngly connected -to one another,_ or example by an adhesive, a
snap connectwng device, etc, In these embod1ments, the sensor portion
10- and the membrane 15 form a cohesive. un1t.ﬁ,¢ e

. The embod1ment descr1bed WIth connectton to ngs 5 and 6 where the
_membrane 1s prov1ded with:the anchorage r1ng 16, .is also employed in
S certawn pract1ca] applications in that. embod1ment .of .the present inven-
- 25 -

t1on wh1ch 1ncorporates the body 40 of. magnet1c material.

F1gs 5 and 6 show an. embod1ment of the retalner portlon 60 in which an

--lntermedlzt“aport1on 66 is disposed hetween the first, retaxner device
. 61 and the second retainer device. 62, _The;fntermed1ate portion is fixed

to the f1rst retainer. device- by a sna connectlon 73, and to. the second

3;15 disposed between the
also consists of magnetic

Inecertai embod1ments the detector
first. ‘body’40 and. the second body 44 w

;ﬂmafﬂnaal In one preferred embod1ment:¢theysecond body 44 forms a per-

ma:int'magnet The bodies are, as a rule, -of bar-like design so as to
form bar m"'

nets. In those embodiments where both the first and the
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second body are designed as bar magnets, these are generally oriented
such that the southern pole of the one magnet is turned to face towards
the northern pole of the other magnet.

For the first body 40 and the second body 44, a substantially circular
cross-section is generally selected, but other cross-sections of these
bodies occur. However, at least for the first body 40, the substan-
tially circular cross-section is generally selected. In certain embodi-
ments, the axial length of the bodies is so slight that the bodies as-
sume plate-1ike shape. ' o

By the intermediary of electric conductors 22, 23, a measurement in-
strument 26 is connected to the detector device 43 for registering the

signal which this emits as a measurement of the magnitude of the force
of the detected magnetic field.

Figs. 5 and 6 also show one embodiment of the present invention in
which the membrane 15a is, in its céntra]'pobtion 33, connected to a
downwardly directed rod 50. The upper portion 51 of the rod is con-
nected to the central portion 33 of the membrane 15a, and the lower
portion 52 of the rod is fixed to a'support member 81 provided in the
second retainer device 62. The rod is generally of slight thickness and
is made from a flexible and electrically conducted-materia]. It is di-
mensioned to form an arc on axial loading. The membrane consists of an
elasticly resilient and electrically conductive material. The conduc-
tive capacity of the material in the membrane varies in response to the
bending to which the material is subjected. One example of such a mate-
rial is electrically conductive silicon rubber. The membrane and the
rod often form an integral unit. The inner surface of the second re-
tainer device 62 is coated with a layer 75 of electrically insulating
material. The electric conductors 22, 23 are connected to the lower
portion 52 of the rod and to the second retainer device 62 which also
consists of an eTectrically conductive material. The rod and the second
retainer device are included in an electric circuit which further in-

cludes a voltage source 20 and the registration and/or indicator device
26. '
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formed by,the;second,reté%ﬁgﬁndevicef62:above the detec-

 ¥i;;dﬁ3§egjcé3aI]oys.the,membrane;lﬁa_IoﬁbeadispJaced=from“the starting
MapgéitiQn,illd§trated-im;ﬁigyzs;to“theatensibned?position'111ustrated in

Figi'ﬁ.uﬁnﬁﬂiﬁplacement of the membrane towards the support device 81,
tﬁe;central;pbrtions of the rod are moved aside in an area between the

?,uﬁﬁgtjqnﬁ5I§W¢rgpontiqpsgqf_thg:nod, as:is apparent from Fig. 6. The

 ;;H_§dd“i$;pjméﬁSiPOed_suphqthatqthenlower?portion-52-of'the rod 50 is
.. fixed to. the ‘support device 81 a.distance from: the central portion 33

0

15

':Eh,qffthg;mgmbféﬁg_which is sufficiently Jarge-for the rod normally not to
,Ycoméijngg_confgct-withgthe~secondfsurfacé:OT the second retainer device
H;562f@hén;théfmémbrane;15a?assumeseitsamaximumftensioned position (cf.

Fig. 6).

--~,:lnfihgﬂgmbp§f@gnt ﬂgscribed;in;Figs..2-3,rthe~detect6r device 43 is
-.disposed. a distance from_the:body: 40 which is sufficiently great for
fthéfhpdy,gpﬁ*hQrma] use of the apparatus; not to:come into contact with

oy théf@ﬁtegt&?:&évicegwhen the:membrane . 15 assimes its maximum tensioned

,igfiﬁg¢onta¢t wi

.- position, (cf. Fig. 3). This effect-is achieved-in that the size of the
s EC19$€df£3¥ityf;3 in the unaffected state (no:outer pressure applied
20

against the sensitive body 30) and the distance between the central an-

=chdt§gg;poﬁ; on::33 -of the ‘membrane: and the detector device 43 have been
' useT§Ctedisup jthat on maximum calculated ‘compression of the portion 30,

. -thefcgﬁtnaliwﬁbhoragevportion 33.or the?bodj_40 fixed thereto is never
- displaced to’
25 .

pékitions in which:the anchorage portion 33 or the body 40

th the support.device 81 or with the detector device

.;1.As;éésfghneiﬁfﬁhgen“intimated,hinﬁihe;embodihent'according to Figs.

30 ..

35

. the;rhq;isﬁ"anfed_in;contact,wi

.innéf:dgfimibgf'urface ofvﬁhe;

5-6, the length of the rod 50; has been :selected such that on calculated
maxiﬁum;cqmﬁféégure of-thehpqrtidﬁ;BO'of théisensor portion, no part of
: a ' r:the inﬁér?defining surface of the

second -retainer device 62.:The:insulation Tayer 75 is provided so as to
avoiaimeasdféméht.error inithe?eQéﬁt ofruﬁfQEéseen contact between the

é:EfShdwfgmbodﬁments~o£¢ther$ensitive,body 30 of the sensor. In

odiments i1lustrated in ‘Figs. 7b-e,: the sensitive body is, in
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its free end portion 17, provided with a flared portion 35. This flared
portion contributes to keeping the sensitive body in position in the
vessel or the body for which the intention is to register changes in
size and/or shape. '

The figures show one embodiment where the first (upper) retainer device
61 constitutes an outer retainer device'whicthart1y surrounds the sec-
ond {lower) retainer device. It will be obvious that, in other embodi-
ments, the second;(iower) retainer device constitutes an outer retainer
device which at least partly surrounds the first retainer device. In
this embodiment, the second retainer device is, as a rule, provided
with the outwardly directed collar 63.

It will be obvious to a person skilled in the art that, on application
of the described'technique, the disclosed joining of parts or devices
included in the apparatus by means of snap ca;ch-devicés'may, when nec-
essary, be replaced by a technique which is adapted to meet the demands
placed by the practical application under consideration. Examples of
such techniques are screw connections, hot welding, glue joints, etc.

When the apparatus according to the invention is reduced into practice,
the substantially cylindrical portion 30 (the sensitive body 30) of the
sensor portion 10 is inserted into the cavity which is to be examined,
for example a patient's urinary tract. When the circumference of any
part of the cavity is reduced, a correspondihg part of the sensitive
body 30 is compressed, the size of the cavity 12 of the sensitive body
being reduced. The reduction of the size of the cavity results in the
pressure in the cavity increasing, which entails that the central por-
tion 33 of the membrane 15, 1l5a-c is disp]acéd towards the detector de-
vice 43 or towards the support device 81. When the circumference of the
space increases in the region of the compressed portion of the sensi-
tive body, the pressure against the sensitive body is reduced, the
resilient return properties of the membrane entailing that the central
portion 33 of the membrane is displaced away from the support device.
The size of the displacement is determined by the size of the pressure
reduction. A change of the outer pressure agéfnst the sensitive body 30
will thus éntail a corresponding change in the stretching of the mem-
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~%;<brane. AS a rule, ‘the -sensitive body has?ﬁeen ‘dimensioned to be com-
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pressed by forces which are substantially less.than the forces which
are requtredﬁ o displace the central port1on of the membrane from its

;rest posrtxoh. As a result, the membrane is wholly determinative of the
-w%sens1t1v1ty of the apparatus.:;p:

a,In the embod1ment 1llustrated in, ngs. 2 3 dzsplacement -of the mem-

brane 15 enta1ls that the magnetic fleld force registered. by the detec-
tor dev1ce 43 is changed, a change which entails that the registration

_and/or 1nd1cator device 26 connected to the detector device registers
. gand/or 1nd1cates the change of the magnetic field force. -This indica-
tion takesifTace for.example-in that the.size of and/or the change of

mea”fred current or voltage is registered on a magnetic tape, is shown
by a change 1n indication of a measurement instrument, by changed light
1nd1cat10n (such as .lighting.or: ext1ngu1sh1ng of, -for example, one or
more Iamps o*_one Or more LEDs), etc. :

115 the embod1ment 111ustrated in: F1g 4c, the gu1de body 34 is dis-
rﬁplaced w1th1n the cavity 12:of the:sénsitive bedy: 30 with-slight play

| ide body and the.thickened portions 110. This displace-
ment takes pm_ce at the same.rate: as the: movement of the central por-
tlon 33 of - the membrane. The guide body rigidifies the central portion

of the membrane This thereby aveids undesired:deformation of the mem-
o brane,_wh1ch could lead to:erroneous. indications. of.the size of the
:compreéswon“of the sensitive body:30. The channels 112 located between
‘the thtckenedfportlons ensure the redlstr1but1on of .pressure medium

which occurs on' compression or expansion. of ‘the sensitive body 30 and
which is ind fated by the tensioned pos1t1on of the membrane.
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is changed, which is registered and/or indicated by the registration
and/or indication device 26.

It will be obvious to a person skilled in the art that, also in the
planar embodiment of the membrane illustrated in Figs. 5-6, the change
of the position of the membrane is registered and/or indicated by a de-

vice 26 of a design corresponding to that previously descr1bed 1n con-
nection with Figs. 2-3.

The apparatus according to the present invention is generally applica-
ble for medical purposes. Registration or indication of contractions in
a urinary tract may be of extremely great value, for example in connec-

tion with the treatment of incontinence.

In the foregoing description, use has been made of the expressions
"upper”, “lower”, "downward”, "below” and other corresponding expres-
sions. These determinations have merely been employed to simplify the
description and are only related to the orientation the apparatus has
in the figures. It will be obvious to a person skilled in the art that
the apparatus,.as well as part for devices included therein, may have
any optional spatial orientation.

The above detailed description has referred to but a limited number of
embodiments of the present invention, but a person skilled in the art
will readily perceive that the present invention encompasses a large
number of embodiments without departing from the scope of the appended
Claims. -
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"?fe A med1calfapparatus (1) for detectlng changes 1n the cross-section
'"?_?of an’ e]ongate bodily caV1ty, for examp]e a.human urinary tract,
5 the appa'"tus including a retainer portlon (60) and a sensor por-

_ ? tion. (10 onnected to. the. -retainer portion and .including a sensi-
_'J?4t1ve body:130) of . flexrb]e mater1al, sa1d sensor portion (10) form-
ﬁlhifwng a substantlally cy11ndr1cal hol]o fbody (30) which constitutes

S ?fthe sens1t1ve body (30) the .sensor . port1on Ancluding a first end
0 portlonj(lg) and a second xend portion. ( T); the first end portion
: (19) o'ithe sensor portlon being connected to the retainer portion
. ,35(50) the cav1ty (12) of the sensitive. -body, (30) being.included in
-;f*a clos'y cav1ty (13).. who]]y or partly f111ed with.a liquid and/or a
yifformable mass, and a pressure sensing dev1ce ,(15,15a-c) being pro-
' vided fo Senswng the pressure in the cav1ty (13), charac-
: d--in that the sensor portlon (10) is mechanically
o '?.fxxed to;the-reta1ner port1on (60) only in ItS first end portion
1;; (19) ;. and that the sensmt1ve body . (30) is designed as a catheter-
'5‘11ke dev' e (30) prOJect1ng from the reta1ner portion (60) and
20 . :;.be1ng provrded with.a.closure (37) in. dts. free end (17).

15

2. ' The apparaius as'oTaimed in Clélmnll. c h aract erized in
. that the séns1t1ve body (30) has a _number of th1ckened portions
S ;;_(110) d1sposed in the longztud1na] drrect1on of the sensitive body.
25 o |
3. EThe apparatus as claimed in Claim 2, ¢ h ara c t erized in
- ,éthat the. th1ckened portions (110) are disposed on the inside of the
--wall, (11) of the sensw;_ embody

30 4.*'fThe appar us. as c1a1med 1n any, of Cla:ms l 3 £ h aracter-
ized f‘“” hat the pressure-sensing_device is designed as a mem-
;;_brane {15 5a-c). > :

e c h a racterized in

. ) ,,{ ,secured to a- cehtral portion (33) of the

zy_xﬁ:7membrane (15c);1that the.guide. body reaches, into the cavity (12) of
,h;;fthe sens1t1ve:body, and that the gulde body A{38) is disposed to be

. 35
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14

displaced with slight play in relation to the thickened portions

(110) of the sensitive body (30) in the cavity (12) of the sensi-
tive body in response to the rate of displacement of the central

portion (33). '

The apparatus as claimed in Claim4or5 character-
ized in that a first body (40) constituting a magnet is secured
at the membrane (15,15b,15c); and that a detector device (43) reg-
istering magnetic field force has a fixed position in relation to
the retainer portion (60).

The apparatus as claimed in Claim6, characterized in
that the first body (40) is secured to the membrane in its central
portion (33). -

The apparatus as claimed in any of Claims 6-7, character -
i zed in that the detector device (43) is disposed between the
first body (40) and a second body (44) of magnetic material.

The apparatus as claimed in Claim8, characterized in -
that the second'body (44) a is magnet.

The apparatus as claimed in any of Claims 6-9, character-
j zed in that the body or bodies {40,44) which are magnets are
bar magnets.

The apparatus as claimed in Claim 8 or 9, character-

i zed in that both bodies (40,44) are bar magnets which are
oriented such that the southern pole of the one magnet is turned to
face towards the northern pole of the other magnet.

The apparatus as claimed in Claim4or5, character-

i zed in that the membrane (15a) consists of an elastically re-
silient and electrically conductive material; that the electric
conductive capacity of the material varies with the stretching of
the material; that the membrane is included in an electric circuit;
and that the apparatus includes means (26) for registering and in-
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- pin i

10

_ -of the circuit consequential
upon the.change in configuration of the membrane.

The-iﬁpéﬁatus as claimed in Claim 12, characterized
in tﬁiﬁﬁa contact pin (50) of elastic and electrically conducted
materia} is included "in the electric circuit; and that the contact
' sposed between ‘a’central port1on (33) of the membrane

”nd a support dev1ce (81) prov1ded in the retainer portion

(15a)-
(60)




