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The present invention relates to apparatus for
monitoring uterine contractions during pregnancy and
throughout labor and delivery. Information rélating to
the frequency, magnitude and pattern of such contractions
is valuable to the physician,_as a'measuie of the normal
progression of labor. Additionally, it prOQides a guide
for nurses and physicians in the use of medication of the

need for other remedial actions.

The two types of apparatus most widely used at
the present-time'for monitoring labor éontfactiéns are:
(1) internal catheters inserted into the uterus to measure
changes in the amniotic fluid pressure in the amniotic
sac such as generally éhown in the Pack Patent No.
4,543,965; gnd (2) external devices which consists of a
préssdre transducer held in place on the abdomen of
the patient by a belt fitted around the waist of the
patient such as generally shown in the Fuzéell Patent No.

3,520,294.
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The most reliable device is the internal type. b
This means for measuring uterine contractions usually
provides accurate data, but has a number of significant

disadvantages which include:

1. The uterine cervix must be partially dilated

and the amniotic sac ruptured.

2. During insertion of the catheter, bacterial
and/or viral contaminants may be carried from the vaygina
and/or cervix into the uterine cavity and cause serious

10 infection.

3. The catheter system may not be used where certain
complications exist, e.yg. uterine bleeding, here catheter
* % insertion might cause additional bleedinyg; fever due to
*e+ suspected uterine infection, in this case catheter inser-

‘***  tion might exacerbate the situation.

e 4, If great care is not taken, during insertion of

the catheter through its guiding tube, the lower seyment

.., of the uterus may be perforated.

5. Catheter insertion is uncomfortable for the

20 patient and inconvenient and time consuming for the
medical and nursing staff. Before insertion a sterile
,

area must be prepared around the vaginal orifice and ;
then draped with sterile towels. The catheter, catheter
guide, fluid Zilled syringe and pressure measuring appar-
atus then have to be assembled. The entire operation

usually takes 7-10 minutes.

6. Even though great care is exercised during i

catheter insertion, it is possible for the catheter to

-3~
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become clogged with a blood clot or Verhix‘caseqsa during
labor so that the tecorded‘uterine‘contrection dete is
compromised, sometimes to. the point‘where it is not
usable, even th0ugh the cathetertsystem has been flushed
with sterile water. In this case, the catheter must be

replaced and the entire insertion process repeated,

‘7.‘ During attempted flushing it is possible to
damage the expensive pressure transducer if the flushing
fluid is‘inadvertently directed towards the pressure

transducer rather than towards the catheter.

8. Uterine contractis>ns are often not monitored
in the delivery room because current catheter systems
usually place the pressure transducer directly on the
fetal monitor so that patient transfer from laboﬁ te
delivery room requires the reconnection of the catheter
system to another pressure transducer on anhother fetal

monitor--an awkward and time-consuming process. = Addi-

tionally, it is difficult to maintain catheter sterility

during the transfer process.

The external type of apparatus presently used

consists of a pressure transducer held in place against
the patient's abdomen by an encircling belt. The belt
provides ‘the counter-pressure which keeps the pressure

transducer firmly against the maternal abdominal wall

during contractions. Without it, the pressure transducer

..f]-.
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would merely ride up and down with each uterine contrac-
tion and hence would not reflect the changes in abdominal

wall tension associated with uterine contractions.

wWhile the external system is simple and conven-

ient to use and does not suffer from some of the major

"disadvantages of the internal system, it too has signifi-

cant problems, which include:

1. Even under the best of condit_ions the overall

quality of data obtained by external means is not as

precise as that obtained using an internal yterine

catheter.

2. Uterine contraction data is eas._il_y“ compromised
by fluctuations in belt tension. If the labor is intensé
and the patient moves, belt tension changes continually.
Hence for sat.isfactory 'operatio_n, the patient must be Kkept
relat.ively immobile. oOnce belt tension has been altered
by patient movement, the_beit tension must be readjusted,

otherwise no uterine activity data will be recovered.

3. When the patient is transferred from the labor
ward to tlhe.deliVery room the belt tension has to be
readjusted. Recause this can be time consuming, it is
not usually done so that the external technique is in-

frequently used in the delivery room.




4, Because of the foregoing problems, current
external uterine activity monitoriny techniques provide at
the best a fragmentary record of uterine activity, even

so, much of the data is of poor quality.

In the past, means other than a bitlt for fixing
the external transducer to the patient's abdomen have

been attempted.

As long ago as 1932 in "sSurgery, Gynecology and
Obstetrics," vol. 55 (1932) at page 45, a tripod support
assewrbly was disclosed which had an air transducer sup-
ported in a tripod-like structure which was fixed by tapes
tied in ringlets of the tripod which was held fast by
adhesive straps to the patient's loins. This structure
wes not widely employed and is not presently being used.
In effect, this system conceptually was a precursor of

the belt system.

Another prior art device disclosed in "Science-
1947" at page 427 (shown diagramatically in Fig. 6)
consisted of a heavy brass ring (240 grams) held in
place on the abdomen by double coated Scotch brand ad-
hesive tape applied to the bottom side. A strain gauge is
held in the center of each ring by a single lever system.
This system was devised by Dr. Reynolds, but has never

been widely used and is not in use at the present time.

The Reynolds device used doubled-sided adhesive
tape to prevent lateral movement of the rings. The weight
of the rings provided counter-pressure to hold the strain

gauge against the abdomen during episodic changes in



10

0:001230

VHF

abdominal wall tension which occurs with uterine
contractions. Since the operation of the device depended
on gravitational forces to hold the strain gauge in
correct relationship to the abdominal wall, it was
mandatory that the patient be on her back and be
relatively immobile during the use of the device.

Because of the disadvantages of the extwrnal uterine
contraction devices, the internal catheter system is
considered the method of choice when accurate uterine
contraction data is necessary for patient management.

According to one aspect of the present invention,
there 1is pr.vided ' an apparatus for monitoring 1labor
contractions including,

(a) a relatively rigid plate like support base
capable of conforming to the abdomen of a patient, and
adapted to be relatively fixed to the abdomen of a patient
by adhesive means said support base having an upper
surface and a lower surface, said lower surface having ‘an
adhesive layer thereon; and

(b) said support base having holding means for
holding a removable pressure transducer sensing means
againist the abdomen.

According to another aspect of the present
invention, there is provided an apparatus for monitoring
labor contractions including a relatively rigid concave
support bhase ¢apable of deforming so as to conform to the
shape of the patient having an upper surface and a lower
surface adapted to conform to the shape of the abodomen of
a patient;

an. adhesive layer attached to said lower
surface of said support base for holding the support base
relatively fixed to the abdcmen;

said support base having a hollow tubular
holding member passing through said support base forming
an opening fixed substantially perpendicular to the
support base and passing through said support base;

said hollow tubular mem&er being adapted to
hold a removable pressure transducer sensing means.

According to another aspect of the present

-7~
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invention, there is provided an apparatus for monitoring
labor contractions including:

(a) a support base including a thin relatively
rigid plate-like member having an upper and a lower
surface, said support base shaped so as to conform to the
shape of an abdomen of a patient;

(b) means assoclated with said support base
for nolding a removable pressure transducer sensing means
against the abdomen of a patient; and

(c) adhesive means associated with said lower
surfacn of said support base for holding the support base
relatively fixed to the abdomen so as to prevent movement
of said support base against lateral or vertical movement.

According to another aspect of the present invention
there 1is provided an apparatus for monitoring 1labor
contractions including:

(a) - a relatively rigid support base capable of
¢onforming to the abdomen of a patient having an opening
therein and an upper and lower surface adapted to be
adhesively held against the abdomen of a patient, said
support base having an upper and a lower surface and an
adhesive layer on its lowel surface sufficiently strong so
that it will withstand substantial lateral and vertical
force against the support base when attached to the
abdomen of a patient; and

(b) a first pressure transducer sernsing means
removably associated with said support base, said first
pressure sensing means removable having an active surface
and passing through said support base for having the
active surface pressed against the abdomen of a patient.

According to another aspect of the present invention
there 1is provided an apparatus for monitoring 1labor
contractions including:

(a) a support base capable of conforming to
the abdomen of a patient having an opening therein and an
upper and lower surface adapted to be edhesively held
against the abdomen of a patient, said support base having
an upper and a lower surface and an adhesive layer on its
lower surface sufficiently strong so that it will

O
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withstand substantial lateral and vértical force against
the support base when attached to the abdomen of a
patient; and | ‘ ‘ ‘
| (b) a first pressure transducer sensing means
removably associated with said support base,; said first
sensiﬁg means having an active surface and passing through
said support base for having the active surface pressed
against the abdomen of a patient 1in which said first
transducer sensing means jscludes an isolating means
associated with said active surface.

- According to another aspect of the present invention
there 1is provided an apparatus for monitoring 1labor
contractions including:

(a) a support base capable of conforming to
the abdomen of a patient having an opening therein and an
upper and lower surface adapted to be adhesively held
against the abdomen of & patient, said support base having
an upper and a lower surface and an adhesive layer on its_‘
lower surface sufficiently strong so that it will
withstand substantial lateral and vertical force ‘againSt
the support base when attached to the abdomen of a
patient; and ‘ ‘

(b) a first pressure transducer sensing means
removably associated with said support base, said first
sensing means having an active surface and passing through
said support base for having the active surface pressed
against the abdomen of a patient in which said first
pressure transducer sensing means includes visual means
for determining the initial pressure applied to said first
pressure trangducer sensing means; and

(¢) a pressure adjusting assembly which can
hold said first pressure transducer against the abdeomen
with varying degrees of pressure, said assembly including
visual means for indicating the pressure applied to said
first pressure tranyducer by said assenmbly.

According to another aspect of the present invention
there is provided an apparatus for monitoring labor
contractions including:!

(a) a support base capable of conforming to
0




the abdomen of a patient having an opening therein &nd an
upper and lower surface adapted to be adhesively held
against the abdomen of a patient, said support base having
an upper and a lower surface and an adhesive layer on its
lower surface sufficiently strong so that it will

withstand substantial lateral and vertical force against

the support base when attached to the abdomen of a
~patient; and _
(b) a first pressure transducer sensing'means
10 removably associated with said 'support base, said first
sensing means having an active surface and passing through
said support base for having the active surface pressed
] against the abdomen of a patient in which a second
} transducer pressure sensing means senses the bearing
ot pressure of said first transdvucer sensing means; and
‘ (c) a pressure adjusting assembly which can
hold said first 'préssure transducer agaihst- the abdomen
with vé:ying degrees of pressure, said assembly including

e a second transducer pressure sensing means to sense the
te ) ' )
?d.n - pressure applied to said first pressure transducer by said
' assembly. '

According to another aspect of the present invention
KIS there is provided an apparatus for monitoring labor
‘contractions including a relatively flexible support base,
L said suppoft base having an uppsr surface and a lower
co surface, said lower surface having an adhesive layer
thereon for holding the support base relatively fixed to
U the abdomen, said support base being adapted to conform to
the shape of the abdomen of a pregnant patient, said
support hase having an opening therein for receiving a

¢}

removable transducer pressure sensing means, and
flexible membrane attached to the lower surface of said
support base covering said opeéning. '
According to another aspect of the present invention
there is provided an apparatus for monitoring 1labor
contractions including: _

be relatively fixed to the abdomen of a patient by
adhesive means, said support base having an upper surface

40 and a lower surface, said lower surface supporting said

-=0a=

(a) a relatively rigid support baseiadépted to
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adhesive means, said support base having a normally
concave shape so as to conform to the shape of the abdomen
and an opening therethrough for the ‘passage of a removable
pressure transducer means; and

(b) means for holding  a pressure transducer
means against the abdomen of a patient,

According to another aspect of the present invention
there is provided a method for monitoring the 1labor
contractions of a patient including the steps of:

(a) adhesively applying a relatively rigid
support plate 1like member having a holding means for
holding a removable pressure transducer to the abdomen of
the patient, the support plate like member conforming to
the abdomen;

(b) inserting the pressureée transducer into the
holding means whereby the active surface of the pressure
transducer is pressed against the abdomen of the patient;
and

(¢) recording the output of the pressure transducer
caused by the contractions.

The following description refers in more detail to
the various features of the present invention. To
facilitate an understanding of the invention, reference is
m~de in the description to the accompanying drawings where
the present invention is 1illustrated in preferred
embodiments. It is to be understood that the present
invention is not limited to the preferred embodiments as
illustrated in the drawings.

O



10

20

prior existing external

surrounds the active surface of the transducer thereby
isolating and confining a portion of the abdominal w
tissue. The transducer measures the pressure chapges in
this confined portion of tissue which, becagdse of its
the maternal

relative isolation from the other parts

atdominal wall tissue, is less subje to patient move-

. ment, As a result, this devices/permits more accurate

measurements of uterine contratctions than available with

“contraction sensing devices.

Further defails of the invention will be evident

from a review the following descriptions of the draw-

ings and theg“detailed description of the invention,

_Brief bescription of the Drawings

Figure 1 1is an exploded perspective view of the

monitoring apparatus,

Figure 2 is a top view of the monitoring apparé~

tus.

Figure 3 is a bottom view ot the monitoring

apparatus of Figure 2,

Figure 4 is a side-sectional view of the moni-

toring apparatus of Figure 1 taken along lines 4-4 of

Figure 2,

Figure 5a 1§ the contraction pattern obtained by

use of the prior art internal catheter monitoring device.

Figure 5b is the contraction pattern obtained

mIUSing the monitor of the present invention.

-.l‘a‘u
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Figure 5c 1is the contraction pattern of the

prior art external monitoring device.

Figure 6 is a representation ot a 1947 prior art

external device which does not use a belt.

Figure 7 is a partial exploded view of the

pressure adjusting assembly.

Figure 8 is a sectional view of the assembled

pressure adji'sting assembly.

Figures 9a and 9b are side-sectional views of a

height adjusting means of the tubular member.

Figure 10 is an alternative embodiment of the
monitoring device having a second sensor for adjusting the

pressure,

Figure 11 is a top perspective view ot the

monitoring apparatus of Figure 10,

Making reference to Figures 1 through 4, a
concave support base 12 has a hollow tubular fitting 14
mounted perpendicular substantially at the center of the
support base 12 projecting above and below the support

base 12. The hollow tubular fitting 14 may be tormed

integrally with the support base 12 or removably fixedg to

the support base 12 by threads, force fitted or other

coupling means.

N1
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The tubular fitting has an internal diameter of
approximately 1 inch. The upper portion 34 of the hollow
tubular fitting 14 extends approximately 1-1/2 inches
above the support base 12 and the lower portion 35 of the
tubular fitting 14 extends below the support base approxi-

mately 1/2 inch.

The support base 12 is slightly thicker near
its center, gradually taperihg out to a thinner thickness
at its edges and around the perimeter of the support base
12 making the support base somewhat flexible so as to
permit the support base 12 to more readily conform to the
shape of the abdomen of a pregnant patient. A series of
radial scores or slots 18 are formed around the circum-
ference of the support base 12 to further assist in the
flexibility of the support base 12, In the preferred
embodiment ¢f the invention the thickness of the support
base at its center is approximately 1/8 inch and at its
edges 1is approximately 1/10 inch. The diameter ot the
support base 12 is approximately 4 inches. A plurality of

small openings 20 pass through the support base 12.

In one embodiment of the invention, the entire
support base is formed from a relatively flexible rubber-
like material, thereby more readily adapting to the contour
of the patient. Slots or scoring could still be employed

with this embodiment.

The depth of the lower portion 35 is a function
of the firmness of the abdomen of the patient. In most

applications a depth of 1/2 inch is sufficient. However,

~12-
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in the case of extremely obese patients a depth of 3/4

inch or even 1 inch may be desirable.

In one embodiment the tubular member 14 is not
formed integrally with the support base 12. In such an
embodimesnt the depth of the tubular member extending below
the bottom surface 13 of the support base 12 may be varied
by having an external screw thread 45 on the tubular
member engaging internal thread 33 on the support base 12,
permitting its position to be varied, as shown in Figure
9a. Use of slip notches 37 cooperative with notches 39,

such as shown in Figure 9b, may also be employed.

A flexible protective membrane 22 is fixed so
as to surround the entire circumference of the lower end
24 of the hollow tubular fitting 14 by glue or heat seal-
ing, therehy forming a sterile and waterproof seal around
the opening in the lower end of the hollow tube fitting 14

An alcohol soluble adhesive layer 26 extends
over the bottom surface 13 of the support base li. The
adhesive layer 26 is a conventional med.cal adhesive which
is not 1likely to cause a reaction with the skin of the
patient, Fitted over the glue layer and over the flexible

protective membrane 22 1is a removable backing sheet 28.

A portion of the interior of the hollow tubular
fitting 14 is thread 30 and a slot 32 is located in the
wall of the upper portion 34 of the tubular fitting 14.
The interior of hollow tubular fitting 14 has a decreased
diameter portion 50 forming a shoulder 56 for receiving a
transducer assembly 42 having ar increased diameter
portion 59,

]33~
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The transducer assembly 42 includes a transducer

40 which is a conventional, commercially available trans-

ducer such as sold by Transamerica Delaval Inc. which

measures pressure applied to its active surface 44,
Electrical lead wire 46 from the transducer 42 provides an
electrical output signal response to the pressure applied
to the active surface 44, is connected to a conventional
strip chart recorder shown diagramatically as 48. The
transducer 40 forms an integral unit 42 with a surrounding

retaining structure 49.

Referring to Figures 7 and 8, the pressure
adjusting assembly 70 is shown as comprising a cylindrical
member 72 having an external thread 76 around its circum-
ference corresponding to the internal thread 30 of hollow
tubular fitting 14. The cap 74 of the cylindrical member
72 has a larger diameter and a circular opening 78.
Cylindrical pressure indicating rod 80 has an outer
diameter slightly smaller than the diameter of the opening
78 and an increased diameter porticn 82 at its lower end.
Parallel spaced scribe marks 84 which may be of different
colors are located at its upper end. A helical spring 85
is attached at one of its ends 86 to a point above and
proximate the increased diameter portion 82 of the pres-
sure indicator 80 and at its other end 88 to a washer 91
fitted fixedly within the interior of the cylindrical
member 74 of the pressure adjusting assembly 70. The
pressure indicating rod 80, with the spring in the un-
compressed position, extends only slightly above the

top surface 90 of the cap 74.

-] 4~
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In assembly, the transducer aséembly 42 within
the cylindrical hollow tubular fiﬁting 14 with the'wite 46
passing through the slot 32 in the éide wall of the hollow
tubular fitting 14. Shoulder 52 of the'retaining struc-

ture 48 fits awove shoulder S56.

The pressure adjusting assembly 70 is then
fitted within the cylindrical hollow tube 14. The pres-

sute adjusting assembly 70 has its external thread 76

engaged in the internal threads 30 of the hollow tubular

'fittihg 14. The pressure adjusting assembly is turned

until tiie pressure on the transducer from the spring 85 is
achieved as indicated by the scribe marks 84 on the top

end of the pressure indicating rod 80.

Ssurrounding the active end 44 of the transducer

42 and projecting slightly below the active surface 44 is
an 1isolation ring 43 which serves to accentuate and
stabilize the transference of internal pressure,-isolating

the surface area from extrancous vibrations.

In operation of the apparatus the abdomen of the
patient is first cleansed by a sterile alcohol prepara-

tion, Then an .adhesive binder solution is'appliéd

to the abdomen._ Such adhesive binders assure good contact

with the adhesive layer 26 which is on the ldwer surtace
13 of the support base 12, Typical adhesive binders are

sold under the trademark SKIN SHIELD and are known as

liquid bandages. The adhesive binder is alcohol soluble.

The backing sheet 28 is then removed from the

adhesive layer 26 on the support base 12. An example of

~15-
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the adhesive-layer'and backing is commercially available

.as a product from 3M Cbmpany sold under the trademark

STOMASEAL. ‘The support base 12 has its inner bottom
surface 13 preSSéd against the abdomen distending the
slots 18 and slightly deforming the support base 12 so
that the support base 12 conforms substantially to the

shape of the abdomen of the patient. The support base 12

is momentarily held in place to assure adequate drying and :

good contact.

While the support base 12 is provided with its

own adhesive layer, it 1is possible to apply an'adhesive

directly to the patient's abdomen., Obviously, the control
of the adhesive 1is not as great as in the preferred

embodiment.

The transducer assembly 42 is then fitted within
the hollow ;Qbular fitting 14 so that the active tace of

the transducer 44 and the isolation ring 43 is in contact

with the flexible membrane 22 which is pressed against the

abdomen. "The lead wire 46 is then connected to the

recording device'48 and the member 72 is then put in place

~and tuned, compressing the spring 85 and causing the

element 82 to press against the transducer assembly 42 and
accordingly causing the isolation ring 43 and the active
element 44 of the transducer to be pressed against the

abdomen of the patient through the membrane 22.

The amount of pressure applied to the abdomen

may be determined by the position of the score marks 84

projecting above the tdp surface 90 of the cap member

~16-
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74. Different colored segments may be used in place of

or in association with the score marks.

The pattern of the contractions may now be
observed on the recording apparatus. The transducer
assembly can be removed from the support base 12 at any
time, leaving the support base 12 in place. Thus, the
patient can be moved from olne location to another by
disconnecting the lead wire 46 from the recorder or by
removing the transducer assembly 42. The base plate 12
remains in place since the adhesive is sufficiently strong

to form a fixed base relative to the skin of the patient.

Additionally, the patient can stand or move
around with -the monitoring apparatus in place, some-
thing that cannot be done with the prior art monitoring
devices unless the encircling belt tension is trequently

readjusted.

The adhesive bond formed between the abdomen and
the support base is sufficiently strong to prevent the
lifting of the support base 12 when subjected to the
downward pressure of the transducer assembly 42, PFurther,
the monitoring apparatus can be used, without adjusting
the base line of the recording apparatus, whether the

patient is lying down or standing up.

Referring to Figures 10 and 11, an alternati
embodiment of the invention is shown in which there is a
modified apparatus for adjusting the pressure applied to
the transducer assembly 42. A second transducer assembly
100 is mounted above spring 85 so that the active surface

102 of the second transducer assembly 100 measures the

=17-




pressure applied to the abdomen can be determined,

Once the monitoring apparatus has completed its
purpose, the transducer assembly is removed and an adhe-
sive solvent 1is applied through the openings 20 to the
bottom surface 13 of the support base 12 so that the
solvent dissolves the adhesive 26 holding the support base
12 in place. The support base may then be readily removed

from the patient with minimal discomfort.

The support base 12 may then be disposed of and
a new support base, which is maintained in a sterile
container, having a fresh flexible membrane, for future

use,

Referring to Figures 5a-5c, the comparisons
between the data obtained from the existing prior art

devices, both internal and external, are shown.

Figure 5a is a record of four (4) uterine
contractions made with an internal system where a small
diameter plastic tube has been inserted into the uterus.
This invasive system provides the most precise data
currently available. Uterine contraction amplitudes and
durations are measured accurately unless the plastic tube

becomes partially or completely occluded.

. Figure 5b 1is a record made simultaneously with
the external device which is the subject of this inven-
tion, Note the marked similarity between both these
records, -both from the standpoint of relative amplitude

and duration.

-18-




- Figure 5c is another record made simultaneously

with a currently used external uterine contraction device.

Comparison of each contraction (proceeding from left to

right) with the two previous records (Figures 5a and 5b)

show their marked differences., This is especially true of

the fourth contraction in rigure 5c (marked with an Aa).

Because of the close similarity of the récords
obtainable with the external device which is the éubject
of this invention and the records obtained with the
invasive internal system, the external device‘ could

replace the internal system in the majority of cases.

It is recognized that variations in the inven-
tion can be made without departing from the concept of the

present inVention ef—whiehs Aegnéé o Ve clovme a??aﬁégé
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THE CLAIMS DEFINING THE INVENTION ARE AS FCLLOWS:
1. Apparatus for monitoring labor contractions
comprisingr iﬂc\ué\ng'

(a) a relatively rigid plate like support base
capable of conforming to the abdomen of a patient, and
adapted to be relatively fixed to the abdomen of a patient
by adhesive means said support base having an upper
surface and a lower surface, said lower surface having an
adhesive layer thereon; and

(b) said support base having holding means for
holding - a removable pressure transducer sensing means
against the abdomen.

2. The apparatus of claim 1 in which said support
base is concave so as to conform to the shapé of the
abdomen.

3. The apparatus of claim 2 in which said support

base is capable of distorting so as to conform to the
shape of the abdomen.

4, The apparatus of claim 1 in which '‘said support
base has score means associated therewith for increasing
the flexibility of at least a portion of the support base.

5. The apparatus of claim 4 in which said score
means are centrally configured.

6. The apparatus of claim 1 in which said support
base has a plurality of openings therethrough.

g;auagye apparatus of claim. 1l in which said holding
meanslgemp;isas an opening in said support base.

8. The apparatus of claim 1 in which said holding

\«c\udes

meansLGempEises a hollow tubular member forming an opening
in said support base.
9. The apparatus of claim 8 including a flexible
membrane fitted across said opening in said support base.
10. The apparatus of claim 8 in which said hollow
tubular member is formed integral with said support base.
11. The apparatus of claim 8 in which the said

hollow tubular member is reme¢vably fixed to said support
base.

12. The apparatus of claim 11 in which said hollow
=20~
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tubular member has a portion extending below the lower
surface of said support base. ' '

13. The apparatué of claim 11 in which the hollow
tubular member is adjustable in relation to said support
base. .

14. Apparatus for - mOnitoring labor contractions
including-a'relatively rigid concuve support base capable
of deforming so as to conform to the shape of the patient
having an upper surface and a lower surface adapted to
conform to the_shépe-of the abdomen of a patient;

_ ‘an adhesive layer attached to said lower
surface of said support base for holding the support base

relatively fixed to the abdomen;

_ said support base having a hollow  tubular
holding member passing through said support base forming

‘"an  opening fixed substantially perpendicular to the

support base and passing through said support base;
said hollow tubular member being adapted to
hold a removable pressure transducer sensing means.

15. The apparatus of claim 14 in which a flexible
membrane member is fitted across said opening 'prbximate
said lower surface of said support base. _

16. The apparatus of claim 14 including scored
portions on said support base, '

17. Apparatus for monitoring 1labor contractions
including:

(a) a support base including a thin'relatively_
rigid plate-like member having an upper and a lower

sucface, said support base shaped so as to conform to the
shape of an abdomen of a patient; '
~(b) means associated with said support base

“fcr holding a removable pressure transducer sensing means

against the abdomen of a patienb;_ and

(c) adhesive meuns associated with said lower
surface of said'support base for holding the support base
relatively fixed to the abdomen so as to prevent movement
of said support base against lateral or vertical movement.
' 18. The apparatus of claim 17 in which said support
base is concave.
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19. The apparatus of «c¢laim 17 in which a flexible
membrane is attached to the lower surface of said support
basé for preventing said pressure transducer sensing means
from coming into contact with the patient.

- 20. Apparatus for monitoring 1labor contractions
including:

(a) a relatively rigid support base capable of
conforming to the abdomen of a patient having an opening
therein and an upper and lower surface adapted to be
adhesively held against the abdomen of a patient, said
support base having an upper and a lower surface and an
adhesive layer on its lower surface sufficiently strdng-so
that it will withstand substantial lateral and vertical
force against the support base when attached to the
abdomen of a patient; and ' o '

(b) a first pressure transducer sensing means
removably associated with sald support base, said firgi
pressure sensing means removable having an active surface
and passing through said support base for having the
active surface pressed against the abdomen of a patient,

21. The apparatus of claim 20 in which said support
base is concave, o '

22,  Apparatus for monitoring labor contractions
including: ' '

' (a) a support base capable of conforming to
the abdomen of a patient having an opening therein and an
upper and 1lower surface adapted to be adhesively held
against the abdomen of a patient, saild support base having
an upper and a lower surface and an adhesive layer on its
lower surface sufficiently strong so that it will
withstand substantial lateral and vertical force against
the support base when ahtached to the abdomen of a
patient; and

(b) a first pressure transducer sensing means
removably associated with sald support base, said first
sensing means having an active surface and passing through
said support base Ffor having the active surface pressed
against the abdomen of a patient in whick said first
transducer sensing means includes an isolating means
Qe
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associated with said active surface.

23. The apparatus of claim 22 in which said
isolating meanéingé;ises a ring-like member surrounding
the active surface of said first transducer sensing means.

24, The apparatus of claim 20 wherein said support
base is capable of distorting so as to conform to the
shape of the abdomen when pressed thereagainst.

25, Th&wkﬂggaratus of claim 22 in which said
isolating means | eemprises a ring surrounding the active
surface of the pressure transducer and extending below
said active surface.

26, The apparatus of claim 20 in which said first
transducer sensing means is removably fixed to said
support base.

27, The apparatus of claim 20 in which said first
transducer sensing means 1is held fixed to said support
base in a hollow tubular member passing through said
support base.

28, The apparatus of claim 27 in which said hollow
tubular member extends below the lower surface of said
support base.

29, The apparatus of claim 22 in which said
isolating means is the hollow tubular member.

30, The apparatus of claim 20 in which there are a
plurality of openings passing through said support base.

31, The apparatus of claiw 20 in which at least a
portion of said support base is flexible.

32, The apparatus of claim 20 in which said
support base includes a plurality of holes therethrough,
33, The apparatus of claim 20 in which said

support base has weakened portions for making portions of
said suppart base flexible,

34, The&“ﬂPR?rat“S of claim 33 in which said
weakened portion [eemprigses at least one circumferential
score.

35, The \ﬁfparatus of claim 33 in which said
weakened portion Eéﬁg%ises at least one score adjacent the
¢ircumference of sald support base,

—23-1
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36. The apparatus of claim 27 in which a flexible
membrane is attached to the surface of said support hase
covering the opening of said hollow tubular member.

37. The apparatus of «claim 20 additionally
including a pressure adjusting assembly which can hold
said first pressure transducer against the abdomen with
varying degrees of pressure

38. Apparatus for monitoring labor contractions
including:

(a) a support base capable of conforming to
the abdomen of & patient having an opening therein and an
upper and lower surface adapted to be adhesively held
against the abdomen of a patient, said support base having
an upper and a lower surface and an adhesive layer on its
lower surface sufficiently strong so. that it will
withstand substantial lateral and vertical force against
the support hase when attached to the abdomen of a
patient; and

(b) a £irst pressure transducer sensing means
removably associated with said support base, said first
sensing means having an active surface and passing through
said support base for having the active surface pressed
against the abdomen of a patient in which said first
pressure transducer sensing means includes visual means
for determining the initial pressure applied to said first
pressure transducer sensing means; - and

(¢) a pressure adjusting assembly which can
hold said first pressure transducer against the abdomen
with varying degrees of pressure, said assembly including
visual means for indicating the pressure applied to said
first pressure transducer by said assembly.

39. The apparatus of claim 38 in which said visual
means. includes a projecting member having markings
thereon, said projecting member held in contact with said
first pressure transducer sensing means by a spring means,
the markings being indicative of the pressure of the
spring means against the first transducer sensing means.

40, Apparatus for monitoring labor contractions
including:
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(a) a support base capable of conforming to
the abdomen of a patient having an opening therein and an
upper and lower surface adapted to be adhesively held
against the abdomen of a patient, said support base having
an upper and a lower surface and an adhesive layer on its
lower surface sufficiently stiong so that it will
withstand suwnstantial lateral and vertical force against
the support base when attached to the abdomen of a
patient; and

(b) & first pressure transducer sensing means
removably associated with said support base, said first
sensing means having an active surface and passing through
said support base for having the active surface pressed
against the abdomen of a patient in wvhich a second
transducer pressure sensing meang senses the bearing
pressure of said first transducer sensing means; and

(c) a pressure adjusting assembly which can
hold said first pressure transducer against the abdomen
with varying degrees of pressure, said assembly including
a second transducer pressure sensing means to sense the
pressure applied to said first pressure transducer by said
assembly.

41, The apparatus of claim 40 in which said first
and second pressure transducers have outputs connectable
to a monitoring device, the apparatus  additionally
including switching means for switching the output from
the first and sécond transdiicer pressure sensing means to
the monitoring device.

42, The apparatus of claim 25 in which the
diameter of said active surface is substantially smaller
than the inner diameter of said ring.

43. The apparatus of claim 42 in which the
diameter of said active surface is less than one half the
inner diameter of said ring.

44, Apparatus for monitoring labor contractions
including a relatively flexible support base, said support

| base having an upper surface and a lower surface, said

lower surface having an adhesive layer thereon for holding

the support base relatively fixed to the abdomen, said

support base being edapted to conform to the shape of the
—‘25-4
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abdomen of a pregnant patient, said support base having an
opening therein for receiving a removable transducer
pressure sensing means, and a flexible membrane attached
to the 1lower surface of said support base covering said
opening.

45, The ' apparatus of claim 44 in which said
support base 1is substantially circular and has an outer
diameter of approximately four times the diameter of said
opening in said support base.

46, The apparatus of claim 44 in which said
support base has a hollow tubular member associating with
the opening +to receive the transducer pressure sensing
means.

47, Apparatus for monitoring labor contractions
including:

(a) a relatively rigid support base adapted to
be relatively fixed to the abdomen of a patient by
adhesive means, said support bhase having an upper surface
and a lower surface, said lower surface supporting said
adhesive means, said support base having a normally
concave shape so as to conform to the shape of the abhdomen
and an opening therethrough for the passage ¢f a pressure
transducer means; and

(b) means for holding a removable pressure
transducer means against the abdomen of a patient.

48, The apparatus of claim 47 in which said
support base has an inner portion proximate said opening
relatively rigid in relationship to the outer portion.

49, The apparatus of «claim 48 in which said
support base is tapered from a thicker portion proximate
the center of the support base to a thinner portion along
the periphery of the support base.

50. The apparatus of claim 47 in which said lower
surface has a double-sided adhesive means applied thereto.

51. The apparatus of claim 50 in which said lower
surface has a flexible membrane surrcunding the central
opening.

52. Apparatus for monitoring 1labor contractions
substantially as hereinbefore described with respect to
“26—



L0

10

/HE

Ao @

e

any one of the embodiments as shown in Figures 1 to 4 and
Figures 7 to 1l of the accompanying drawings.

53. A method for monitoring the labor contractions
of a patient including the steps of:

(a) adhesively applying a relatively rigid
support plate 1like member having a holding means for
holding a removable pressure transducer to the abdomen of
the patient, the support plate-like member conforming to
the abdomen;

(b) inserting the pressure transducer into the
holding means whereby the active surface of the pressure
transducer is pressed against the abdomen of the patient;
and

(c) recording the output of the pressure
transducer caused by the contractions.

54 . The method of claim 53 'in which said pressure
transducer includes an isolation means surrounding the
active surface of said pressure transducer.

55. The method of ©laim 53 in which said holding
means incjludes a hollow tubular member for firmly holding
said pregsure transducer in a fixed position relative to
said support plate,

56. A method for monitoring the labor contractions
of a patient substantially as hereinbefore described with
respect to any one of the embodiments as shown in Figures
1 to 4 and Fiqures 7 to 1l of the accompanying drawings,

DATED 29 November 1990

PHILLIPS ORMONDE & F’ITZPATRICK@ W, /5 .‘I}Ww&
Attorneys for: i

DR. EDWARD H. HON, EDWARD D. HON & ROBERT W. HON
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