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(57) Abstract

A modular interconnecting component support unit has a
planar face (16, 164) and a male
member or rib (24) and a female member or slot (38) extending
parallel the plate face but from opposite sides or edges (22, 34) of
the plate so that two such units may be slid together while their
faces are in planar relationship. Locking arms (46) adjacent the




2165117

- 1 -
MODULAR INTERCONNECTING COMPONENT SUPPORT PLATE
BACKGROUND OF INVENTION

T. Field of the Invention

The present invention relates to modular medical

pressure transducers.

II. Description of Prior Art

In hospital environments, for example, many

procedures 1nvolve inserting one or more catheters into a
patient with lengths of tubing extending therefrom.
Connected to the tubing may be a variety of medical
devices such as transducers, flush valves, stop cocks and
the like. The tubing may become entangled, making it
difficult for medical providers who need to use the
devices to access them as needed. To organize the tubing
and medical devices for gquicker and safer access by
medical personnel, and to additionally protect the devices
from damage, 1t has been found to be beneficial to hold
the devices to a mounting plate, which is in turn secured
to an i1ntravenous pole or other nearby structure. The

mounting plates have a flat face with one or more

AMENDED SHEET
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receptacles formed thereon for holding the various medical
devices at the ready.

While the use of mounting plates is
advantageous, the number of medical devices to be
supported may vary depending upon the needs of the
patient. In some cases, a mounting plate having one
receptacle may be all that is needed. In other cases,
mounting plates capable of supporting two or more devices
may be desired. Thus, the size of the plate needed may
vary from patient to patient resulting in hospitals
keeping several different sizes of mounting plates (i.e.,
with different numbers of receptacles) readily available.

One proposal to eliminate mounting plates of
different sizes 1s a modular system of interlocking
plates, each plate having its own receptacle for
supporting a device, and structure to lock the plates to
one another to simulate a larger plate having multiple
receptacles. Such a system permits medical personnel to
form any size plate necessary depending upon the medical
needs of the patient. While such an interlocking system
is desirable, a current modular system is considered to be
clumsy in operation. For example, tubing may become
tangled due to the offsetting of the plate faces as they
are connected together. Similarly, the plates are
difficult to separate and thus present not only
inconvenience to medical providers but also could result

in the tearing of a glove, for example, placing the user

at risk of injury.
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International Patent Publication W093/10835 published
June 10, 1993 describes a system for interlocking a
plurality of interchangeable modules in a row with not more
than one module on either side of a “centre” module. The
“centre” module is mounted on a pole stand. The modules
may be medical instrument modules, for example, infusion
pumps or patient monitoring units and comprise a frame
enclosing the medical instruments with interlocking means
on either side to allow connection to another module.

U.S. Patent 4970900 describes a modular system for

mounting one or more medical devices on an IV pole. The

system i1ncludes a support plate and one or more support
receptacles, each detachably connectible to the plate and
to a medical device. The preferred and illustrated medical
device 1s a disposable pressure transducer. The transducer
1s provided with tabs which are received in slots in a
receptacle whereby to make the connection therebetween.

The transducer includes a flow-through chamber for fluid to
be monitored, the fluid pressure being transmitted by an
insulating medium to a second chamber which houses a
diaphragm deflectable in response to pressure impulses in
the fluid and operable to produce electrical signals
indicative of the pressure impulses. The Patent describes
that such disposable transducers are known as are reusable
transducers including a diaphragm which indirectly monitors
IV fluid pressure variations via a disposable diaphragm
positioned contiguously therewith and forming part of a
disposable dome which acts as a reservoir for the IV fluid.
A reusable transducer of this type is disclosed in the
Applicants’ prior International Publication W090/06722
published June 28, 1990.
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In accordance with one aspect of the invention, a
medical pressure transducer module for use with a
disposable medical pressure transducer dome which has a
disposable diaphragm 1n pressure communication with the
interior of said dome and at least one edge disposed to one
side of said diaphragm, the module being reusable and
having a support member, a sensor associated with the
support member, and a reusable diaphragm in pressure
communication with the sensor, characterised in that the
sensor 1s permanently associated with the support member
and in that at least one channel member 1s associated with
the support member and configured matingly to receive the
edge of the dome such that the channel member brings the
disposable diaphragm into confronting pressure transmitting
relationship with the reusable diaphragm on mating
reception of the edge therein.

In accordance with another aspect of the invention, a
medical pressure transducer for use with a disposable
medical pressure transducer dome which has a disposable
diaphragm in pressure communication with the interior of
sald dome, the module being reusable and having a support
member, a sensor associated with the support member, and a
reusable diaphragm in pressure communication with the
sensor, the module further being adapted to mate with the
dome such that the disposable diaphragm is in confronting

pressure transmitting relationship with the reusable
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diaphragm, characterised in that the sensor is permanently
assoclated with the support member and in that the module
includes means associated with the support member for
attaching the module directly to a pole-clamping mechanism
or the like.

The system provides user convenience. A medical
device, specifically a reusable transducer, is built
directly into or permanently affixed onto a modular member,

sultably a plate, thereby eliminating the need for the user

AMENDET SHEE:
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to couple the device to the plate, thus reducing the

possibility that the device will come away from the plate

diaphragms thereof in confronting engagement, and the
reusable housing mounted in turn to the mounting plate.
The system eliminates one of those steps, and reduces the
risk that the assembled dome/housing unit may separate from

the mounting plate, by providing the reusable portion in

permanent assocliatlion with the modular plate.

In a preferred embodiment, an aperture is formed
through the face of the plate and the reusable diaphragm
held thereacross. The sensor of the transducer is affixed
behind the diaphragm and placed in communication therewith
to fully perform the function of the reusable transducer
housing. The receptacle structure on the face of the plate
1s configured to receive a disposable fluid dome with its
diaphragm in confronting engagement with the diaphragm held
by the plate face.

In addition, in another aspect, there is provided a
modular 1nterconnecting component support plate system
which overcomes drawbacks associated with the current
modular system by the use of modular plates which may be
easlily and quickly connected together to form variable size
plates and may just as easily and quickly be separated.into

the individual modules, all without unnecessarily tangling
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the tubing or exposing medical providers to injury or

inconvenience. To this end, each modular mounting plate is

provided with a male web such as a rib running along one

side edge of the plate and a female receptacle slot (for

receiving the rib from a similar unit) running along the

opposite side edge, with the sidewalls defining the slot

and the rib extending from the plate in opposite

directions, but parallel to the face of the plate. As a

result, the rib of one plate is slidably receivable into

the slot of another plate while the faces are maintained in

generally the same plane rather than offset from one

another.

The rib and slot cooperate to connect the plates
such that they simulate a conventional multiple receptacle
plate. Formed within the slot may be one or more rib
stops which cooperate with recesses formed in the rib to
prevent the rib from sliding up and down within the slot.

To hold the two plates together, locking arms are mounted

adjacent each lateral end of the slot to grip the lateral

ends of the rib received therein.

supporting any desired number of devices by merely sliding
or clipping the rib of one Plate into the slot of another
until the rib ends engage the locking arms. To release
the units, the locking arms are manipulated to release the
rib and allow the plates to be slid apart. The locking

arms are advantageously mounted in lever-like fashion

AMENDED SHEET
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bpetween the side edges and along the top and bottom edges

of the plate, with the distal grippling ends positioned

over the ends of the slot. By pressing the proximal ends
of the locklng arms towards the plate the distal ends
pivot away from the slot, thereby freeing the rib and
allowing two connected plates to be simply and readily
slid apart. By thus positioning the locking arms, the
plates are easily connected together and taken apart

without undue inconvenience or risk of injury to the

users.

To further enhance use of the system, a portion of

the top and bottom edges

of the plate may be recessed with the locking arms
recelived in the recesées sOo that the outer sides of the
locking arms are generally flush with the nonrecessed
portion of the top and bottom plate edges. As a result,

there 1s a reduced risk of exposure to edges that might

otherwise snag the glove of a user, for example.

By virtue of the foregoing, there is thus
provided a system of modular interconnecting component
support plates that may be easily, quickly and reliably
connected to and disconnected from a number of similar
such plates to form a mounting plate able to support a
number of devices without the need and cost associated
with storing mounting plates of differing sizes.
Additionally, the resulting composite plate may be
separated into its individual modular mounting plates as

easlly, quickly and reliably as it was assembled.
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Still further, by the permanent inclusion of a

medical device with a modular plate, the wuse is

advantageously simplified. Specifically by incorporating

the reusable portion

of a medical transducer directly into the modular mounting
plate, the complexity and time required to secure the
transducer assembly to the mounting plate is reduced as is

~ the risk of damage to the transducer unit.

These and other objects and advantages of the

- present invention shall become apparent from the

accompanying drawings and the detailed description

thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are
incorporated in and constitute a part of this

specification, illustrate embodiments of the invention

and, together with a general description of the invention
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given above, and the detailed description given below,
serve to explain the principles of the invention.

Fig. 1 is a front perspective view of a modular
mounting plate in accordance with the principles of the
present invention and shown attached to a pole;

Fig. 2 is a rear perspective view of the modular
mounting plate of Fig. 1;

Fig. 3 is an enlarged front view of a locking
arm of the mounting plate of Fig. 1;

Fig. 4 is a diagrammatic view describing the
ease of interconnecting and disconnecting the mounting
plates of Fig. 1;

Fig. 5 is a schematic plan view of three modular
plates of Fig. 1 interconnected into a single assembly;

Fig. 6 is a front perspective view of another
mounting plate in accordance with the principles of the
present invention shown with the reusable portion of a
medical transducer permanently attached thereto; and

Fig. 7 is a rear perspective view of the
mounting plate of Fig. 6;

Fig. 8 is a cross-sectional side view of an
alternative mounting arrangement of the reusable
transducer portion of the plate Fig. 6;

Fig. 9 is a perspective view of an alternative
attachment structure to secure a fluid dome to the plate
of Fig. 6;

Fig. 10 is a perspective view of another

alternative attachment structure to secure a fluid dome to

the plate of Fig. 6;
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Fig. 11 1s a perspective view of a modified plate to
receive a fluid dome; and

Fig. 12 is a perspective exploded view of a medical
device permanently affixed to a modular plate 1n accordance

with the principles of the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

With reference to Figs. 1 and 2, there 1s shown a
modular mounting plate 10 attached to an i1ntravenous pole 12
(Fig. 1) for supporting devices as will be described.
Mounting plate 10 comprises a rigid plate 14 having a
generally planar front face 16 with a receptacle 18 thereon
to support a device such as a transducer 20 (see Fig. 9).
Extending along the length of right side edge 22 of plate 14
is a rib 24 having a width of about 0.15 inches that extends
outwardly from edge 22 about 0.37 inches in a direction
generally parallel to face 16. Rib 24 includes upper and

lower segments 26, and middle segment 28 defined between

recesses 30. The outer ends of upper and lower segments 26
have notches 32 behind cam faces 33 for a purpose to be
described hereinafter. Extending along the length of the
left side edge 34 of plate 14 are sidewalls 36 extending
outwardly about 0.37 inches 1n a direction generally
parallel to face 16 thereby defining a slot 38 having open
ends 40. Sidewalls 36 are spaced apart about 0.38 cm (0.15

inches) to snugly receive therebetween a rib 24 from another

mounting plate 10 to prevent the plates 10 from racking when

they are interconnected. Protruding from the edge 34 (which
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also defines the floor of slot 38) are one or more rib stops

42 that fit into recesses 30 in rib 24 to prevent rib 24

from sliding longitudinally within slot 38 when two plates
are interconnected. Rib stops 42 may merge with sidewalls

36 and be slotted as at 44 for ease of production.

Locking arms 46 are provided to lock two plates 10
together. Arms 46 are pivotally connected by pivot member 48
in well 49 of intermediate top edge 50 and intermediate
bottom edge 52 of plate 14 (see Fig. 3). The distal end 54
of each arm 46 extends over a respective open end 40 of slot
38 with detent 56 of distal end 54 facing into slot 38. As
the rib 24 of one plate 10 slides laterally into slot 38
along a path identified by arrow A in Fig. 4, detents 56
ride over cam faces 33 on the ribs 24 and snap into notches
32 to securely lock the plates together (see Fig. 5). To
unlock the plates, proximal end 58 of locking arms 46 are
depressed to pivot the distal ends 54 outwardly from their
respective edges 50 or 52 and slot 38, thereby disengaging
detents 56 from notches 32, whereby one plate may be slid
free of the other in a direction opposite arrow A (see Fig.
4) .

Right edge 22 of plate 14 i1s longer than left edge 34.
For example, edge 22 may be about 7.5 cm (3.0 1nches) long
whereas edge 34 1is about 6.6 cm (2.6 inches) long. This size
relationship provides some useful advantages. For example,
upper and lower segments 26 of rib 24 extend beyond open
ends 40 of slot 38 thereby permitting the locking arm

detents 56 to engage the rib notches 32. Similarly, the
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areas 60 of top and bottom edges 50, 52, in which locking
arms 46 are located, provide a recess such that outer
surface 62 of each locking arm 46 1s substantially co-
extensive with the nonrecessed portion 64 of the respective
top or bottom edge 50 or 52 of the plate. As a consequence,
exposure to edges 1s reduced. Surfaces 62 may each include
a plurality of rumple strips 65 formed thereon to facilitate
finger gripping. Note also that the area 60 adjacent right
edge 22 1is angled downwardly to align with the proximal ends
58 of lockling arms 46 when they are depressed.

As 1s conventional, support structure such as a
receptacle 18 is formed in plate face 16 as seen 1in Fig. 1.
Receptacle 18 comprises a pair of confronting channels 6606
spaced about 2.60 cm (1.02 inches) apart and formed by L-
shaped walls 68 extending forwardly from plate face 16, and
an outer wall 70 connected to the distal edge of each wall
68. The wings of a device to be held by plate 10 (such as
wings 72 of transducer 20 seen in Fig. 5) are slidably fit
into channels 66 through open ends 74 until resting agailnst
the bottom ledge 76 of wall 68. A pair of raised dimples 78
protrude forwardly from the plate face 16 between opposed
channels 66 and bear against the mounted device to help hold
it to mounting plate 10. Slots 80 and 81 may be provided
through plate 14 beneath opposed channels 66. While a
conventional receptacle 18 1s shown, 1t will be appreciated
that many other structures including, by way of example,
opposed resilient clips or tabs, may be used to secure the

devices to the mounting plate 10.
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To hold plate(s) 10, each mounting plate 10 also
includes a shelf 82 extending from the upper half of the
back side 84 of rigid plate 14 (see Fig. 2). Shelf 82 may
be used to secure the mounting plate 10 to an intravenous
pole 12 or other external structure by way of clamping
mechanism 85 as is well known in the art. As seen readily
in Fig. 2, an upwardly facing hook 86 is molded into the
back side of plate 14 near bottom edge 52 for suspending a
solution reservoir (not shown), for example, from mounting
plate 10. A slot 87 may be formed through plate 14
adjacent hook 86. A rectangular depression 88 may be
formed in plate face 16 (Fig. 1) for attaching a label or
other identification to the mounting plate 10.

In use (see Fig. 4), two mounting plates 10 are
easily interconnected by sliding rib 24 of a first plate
10A into slot 38 of a second plate 10B laterally 1in the
direction rib 24 extends from its rigid plate 14 as
indicated by arrow A until detents 56 snap into rib
notches 32 to thus rigidly, but releasably interlock
mounting plates 10A, 10B together. Additional plates
(e.g., 10C) may be locked to one of the first two (e.g.,
10B) in similar fashion (see, e.g., Fig. 5) to thus
provide a simulated single plate having as many support
receptacles as needed. The device to be supported (e.g.,
transducer 20) may be mounted onto receptacles 18 before
or after the plates are snapped together as desired. To
separate the mounting plates, the proximal ends 58 of

locking arms 46 are depressed towards the top and bottom
edges 50, 52 while the units are simply slid apart in the

opposite direction of their insertion. Thus, in
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any number of mounting plates may be quickly and easily
interconnected to form a system capable of supporting any
- desired number of devices. Additionally, the system may
be easily, quickly and reliably separated into its
individual mounting plates with minimal risk of exposure

to edges and without the difficulty associated in a prior

modular systen.

With reference to Figs. 6 and 7, there is shown a

modular system which incorporates, in generally permanent

fashion, a medical device therewith. By way of example,
mounting plate 10’ 1is similar to plate 10 but has the
reusable portion of a medical device, such aé a transducer
20, formed directly 1into rigid plate 14. To this end, and
by way of example, rigid plate 14 has an aperture 102
formed therethrough with diaphragm 104 affixed to plate
face 16 across aperture 102. A transducer sensor 106 is
secured to rilgid plate 14 behind aperture 102 and placed
into communication with diaphragm 104, such as via a gel-
filled recess, to fully perform the functiocn of a reusable
transducer portion. Wires 105 extend from sensor 106 to
be coupled to a monitor (not shown). Sensor 106 may
alternatively have electrical connectors extending
therefrom for releasable attachment to a cable coupled to
the monitor. The construction of sensor 106 and diaphragm

104 into a transducer may be as disclosed in U.S. Patent
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No. 4,920,972 of May 1, 1990.

To use sensor 106, reusable diaphragm 104 is to be
placed into confronting engagement with the diaphragm 108
of a disposable fluid dome 110 (diaphragm 108 is secured to
dome 110 but is shown separated therefrom in Fig. 6 for
explanatory purposes). To this end, support structure is
provided by a palr of slots 112 parallel to right and left
side edges 22 and 34 of rigid plate 14 and extending
through rigid plate 14 on opposing sides of aperture 102.
Slots 112 are sized and positioned to receive locking arms
114 pivotally connected by pivot member 116 to fluid dome
110. Arms 114 have inwardly facing hooks 120 thereon. As
locking arms 114 are inserted into slots 112, hooks 120
ride over inner edges 124 of slots 112, and when disposable
dome diaphragm 108 is in confronting engagement with the
reusable portion diaphragm 104, hooks 120 emerge through
rigid plate 14 and locking arms 114 resume their undeformed
shape thereby securely locking disposable portion 110 to
mounting plate 10°'.

To remove disposable portion 110, proximal ends 122 of
locking arms 114 are inwardly depressed to pivot the distal
ends 120 outwardly, thereby disengaging hooks 120 from the
slot inner edges 124 whereby dome 110 may be slid free of
the mounting plate 10'. Thus, in accordance with the

present invention, a modular mounting plate incorporating

the reusable portion of a medical device,
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such as a transducer, 1s provided that can easily and
quickly receive the disposable portion thereof, and which
can additionally be interlocked with any number of similar
mounting plates to provide a system capable of holding any
desired number of devices.

As shown in Fig. 8, diaphragm 104 may
alternatively extend across lip 130 of gel-filled cavity
132 contained within sensor housing 134. Recess 136 in
the rigid plate back side 84, which is slightly larger in
diameter than aperture 102, is sized to receive the
sensor/diaphragm assembly such that shoulder 138 of recess
136 cooperates with housing 134 to hold diaphragm 104 to
housing 134. Sensor housing 134 is fixedly secured to
rigid plate 14 by ultrasonic welding or by applying
adhesive to exposed surface 140 of the housing prior to
pushing the housing against back side 84 of rigid plate
14. After securing the sensor/diaphragm assembly to the
mounting plate, and after curing of the gel in cavity 132
as described 1n the aforementioned U.S. Patent No.
4,920.972, diaphragm 104 bulbously protrudes through
aperture 102 for communication with the diaphragm of a
disposable fluid dome. Although Fig. 8 shows diaphragm
104 fixedly secured between sensor housing 134 and rigid
plate 14, 1t will be appreciated by those skilled in the
art that lip 130 may protrude through aperture 102 and
forwardly thereof with diaphragm 104 fixedly secured

across and solely to lip 130. Thus, sensor housing 134

and diaphragm 104 may protrude through aperture 102 and
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forwardly of face plate 16 such that diaphragm 104 1s

still accessible from the face of the plate in accordance

with the principles of the present invention.

It will be appreciated that other structures for
releasably attacl ng a disposable medical device (e.g., a
transducer dome) to the mounting plate may be used. For
example, locking arms 114 could be extended as at 114’ to
substantially the length of slots 112 as shown 1in Fig. 9.
For this purpose, pivot members 116 are replaced with
connecting plate 116’.

Alternatively, a "ski-boot" foot and latching
arm structure may be used as shown in Fig. 10. To this
end, mounting plate 10’ and reusable portion dliaphragm 104
remain unchanged from that described above. However, the
locking structure of disposable fluid dome 110 is replaced
with an outwardly facing L-shaped foot 150 connected to
one side of connecting plate 116" and extending forwardly
therefrom, and an extended length latch member 114" on the
other side of connecting plate 116", which is the same as
that described above but with a lever arm 152 attached
thereto for a purpose to be described. To secure fluid
dome 110 to mounting plate 10’, dome 110 is pivoted onto
its side so that the free end 154 of foot 150 may be
inserted into one of slots 112. Fluid dome 110 1is then
pivoted towards plate face 16 until latching member 114"
locks into the other slot 112 thereby placing the

respective diaphragms in confronting engagement. To

remove the disposable fluid dome 110 of Fig. 10, lever arm
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152 1s lifted to disengage latch member 114" from mounting
plate 10’ and fluid dome 110 is pivoted, whereby foot 150
‘may be removed from slot 112 and fluid dome 110 lifted
from mounting plate 10’. Although the locking structure
of fluid dome 110 in Figs. 9 and 10 is shown with
connecting plate 116’ and 116" extending from the top of
fluid dome 110, it will be readily appreciated that the
connecting plate 116’ could be formed along the side or
from the bottom of the fluid dome.

With reference to Fig. 11, receptacle 18 (i.e.,
channels 66) could be employed, as described in connection
with Fig. 1, to secure fluid dome 110 to mounting plate
10". To this end, fluid dome 110 is constructed with
bottom-mounted plate 156 that defines wings 158 for
slidable engagement with channels 66 to hold the

respective diaphragms 104, 108 into confronting

engagement.

Referring to Fig. 12, a modular plate 160 is

shown having a medical device 162 permanently affixed to
the face 164 of plate 160. Plate 160 may be the same as
plates 10 and 10’, except that face 164 may be solid
without either slots or a receptacle. To this end, a
medical device 162, such as a disposable pressure
transducer, is fixedly adhered to solid front face 164
such as by way of adhesive 166 resulting in a generally

permanent unitary structure. The plate with the medical

device affixed thereto may be interconnected with other
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mounting plates (with or without permanently affixed
medical devices). After use, the entire plate 160 1is
discarded. Although Fig. 12 shows medical device 162
secured to plate 160 by way of adhesive 166, it will be
readily appreciated that other means of permanently
including a medical device with the mounting plate may be
used.

Also, the reusable portion of a two-part
transducer could be formed on or adhered to the plate with
the dome being removably affixed thereto by a threaded
quarter-turn arrangement (not shown).

In manufacturing the mounting plates 10, 10/,
10" and 160, any suitable plastic such as polycarbonate
may be used in the molding process. Additionally, it
would be desirable to mold the mounting plate as a single
component, although a multi-component mounting plate would
be within the principles of the invention. To create the
single modular unit out of plastic, it will be appreciated
that plate 14 should not be too thick. Thus, the top and
side edges may actually be walls extending from face 16 as
seen in Fig. 2.

By virtue of the foregoing, there 1s thus
provided a modular interconnecting component mounting
plate that may be easily and quickly connected with
similar units to form a plate capable of supporting a
number of devices, and which is easily separated into 1its

constituent components for storage and reuse.




2163117

....18.-.
While the different embodiments have been described
in considerable detail, additional advantages and

- variations will readily appear to those skilled in the

art. For example, a mounting plate 10 including one or no
locking arms 46 may be used and still fall within the
principles of the present invention. With such a systen,
the mounting plates 10 are interconnected through a

friction fit between the rib 24 and slot 38 of similar

units. Additionally, a mounting plate 10 in which the rib

middle segment 28 is removed will function within the
principles herein. Also, where the medical device 1is
permanently affixed, male-to-female mating structures

other than as described herein may be employed.
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CLAIMS

1. A medical pressure transducer module (20) for
use with a disposable medical pressure transducer dome
(110) which has a disposable diaphragm (108) 1in pressure
communication with the interior of said dome and at least
one edge (114, 114', 114", 150, 158) disposed to one side
of said diaphragm (108), the module (20) beling reusable
and having a support member (14, 10', 10"), a sensor (106)
associated with the support member (14, 10', 10"), and a
reusable diaphragm (104) in pressure communication with
the sensor (106), characterised in that the sensor (106)
is permanently associated with the support member and 1in
that at least one channel member (66, 112) 1s associated
with the support member (14, 10', 10") and configured
matingly to receive the edge (114, 114', 114", 150, 158)
of the dome (110) by a linear motion such that the channel
member (66, 112) brings the disposable diaphragm (108)
into confronting pressure transmitting relationship with
the reusable diaphragm (104) on mating reception of the

edge (114, 114', 114", 150, 158) therein.

2. A medical pressure transducer module (20) for
use with a disposable medical pressure transducer dome
(110) which has a disposable diaphragm (108) 1in pressure
communication with the interior of said dome and at least
one edge (114, 114', 114") disposed to one side of sald

diaphragm (108), the module (20) being reusable and having
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a support member (14, 10', 10"), a sensor (106) associated
with the support member (14, 10', 10"), and a reusable
diaphragm (104) in pressure communication with the sensor
(106), characterised 1n that the SEensor (106) 1S
permanently associated with the support member and in that
at least one channel member (112) is associated with the
support member (14, 10', 10") and configured matingly to
receive the edge (114, 114', 114") of the dome (110) such
that the channel member (112) brings the disposable
diaphragm (108) into confronting pressure transmitting
relationship with the reusable diaphragm (104) on mating
reception of the edge (114, 114', 114") therein, said edge
being formed on a latching arm (114, 114', 114") having a
hook (120) for releasably locking the disposable dome to
the support member when the edge 1is received in the

channel member (122).

3. A module as claimed in Claim 1 or 2 wherein the
pressure dome 1includes a pair of edges (114, 114', 114",
150, 158) disposed to different sides of the dome
diaphragm (108), the module being further characterised by
a palr of the channel members (66, 112) associated with
the support member (14, 10', 10") and disposed to
different sides of the reusable diaphragm (104) to

matingly receive respective ones of the dome edges (114,

114", 114", 150, 158).
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4 . A module as claimed in any one of claims 1 to 3, the
channel member defining a slot (112) through the support

member (14, 10, 107).

5. A module as claimed 1n Claim 3 wherein the pressure

o dome edges extend generally transverse to the disposable
diaphragm (108), the channel members being defined by
elongated slots (112) in the support member so as to receive
respective edges (114, 114’, 114", 150) of the pressure dome

(110) therethrough.

10 G . A module as claimed in Claim 5 in combination with the
disposable dome (110) wherein the edges (114, 144') are

pivotally mounted on opposing sides of the dome (110) and

are adapted to be received by the palr of slots (112) for

releasably locking the disposable dome (110) to the support
15 member (114, 10°, 10") thereby placing the disposable

diaphragm (108) in pressure communication with the reusable

diaphragm (104).

7. A module as claimed in Claim 2 1n combination with the
disposable dome (110), the dome comprising a further edge

20 (150) defined by an outwardly facing L-shaped foot (150)

extending forwardly from one side of the dome (110) and
adapted to be pivotally received by a slot (112), said

further edge (150) and said latching arm (114") being

disposed to opposite sides of the dome diaphragm (108).
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8. A module as claimed 1in Claim 1 wherein the dome edge

defines a mounting wing (158) extending to sald one side of

sald dome diaphragm, the channel member defining a channel

(66) configured to slidably receive saild dome wing so as to
5 slide said dome diaphragm (108) into confronting

relationship with the reusable diaphragm (108).

9. A module as claimed in Claim 1 wherein the pressure

dome includes a pair of said edges, which are disposed to

different sides of the dome diaphragm, which are generally
10 co-planar and which extend outwardly from opposite sides of

the disposable diaphragm (108), the channel members each

being defined by a channel (66) and being disposed so as to

slidingly receive respective edges (158) of said pressure

dome.

15 10. A module as claimed in Claim 9 the channels (66) each

including an L-shaped wall (68).

11. A module as claimed in Claim 10 further comprising an

outer wall (70) associated with each L-shaped wall (68).

12. A module as claimed 1in any one of claims 1 to 11

20 further comprising attachment means (82) for mounting the

module to an external support (12).
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13. A module as claimed 1n Claim 12 wherein the attachment
means (82) is a shelf (82) integrally formed with the

support member.

14. A medical pressure transducer module (20) for use with
a disposable medical pressure transducer dome (110) which
has a disposable diaphragm (108) 1n pressure communication
with the interior of said dome, the module (20) beilng
reusable and having a support member (114, 10°, 10"), a
sensor (106) associated with the support member (14, 107,
10"), and a reusable diaphragm (104) in pressure
communication with the sensor (106), the module further
being adapted to mate with the dome (110) such that the
disposable diaphragm (108) is in confronting pressure
transmitting relationship with the reusable diaphragm (104),
characterised in that the sensor (106) 1s permanently
associated with the support member (14, 10’, 10") and in that
the module includes a shelf (82) integrally formed with the

support member (14, 10', 10") for attaching the module (20)

directly to a pole-clamping mechanism (85).

15. A medical pressure transducer module (20) for use with
a disposable medical pressure transducer dome (110) which
has a disposable diaphragm (108) 1in pressure communication
with the interior of said dome, the module (20) being

reusable and having a support member (114, 107,
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10"), a sensor (106) associated with the support member
(14, 10", 10"), and a reusable diaphragm (104) in pressure
communication with the sensor (106), the module further
being adapted to mate with the dome (110) such that the
5 ~disposable diaphragm (108) is in confronting pressure
Cransmitting relationship with the reusable diaphragm
(104), characterised in that the Sensor (1006) is
permanently associated with the support member (14, 10°',
10"), 1in that the module includes means (82) associated
10 with the support member (14, 10', 10") for attaching the
module (20) directly to a pole-clamping mechanism (85) or
the like, and in that the support member includes a rigid
plate (14) having a face (16) extending between first and
second opposite edges (22, 34) with the reusable diaphragm
15 (104) being associated with the plate face (16), a male
member (24) associated with the first edge (22), and a
female member (38) associated with the second edge (34)
and sized to receive therein the male member (24) of

another such module.

20
16. A module as claimed in Claim 15 wherein the
plate face (16) 1s generally planar, the male member is a
web or rib (24) extending from the associated plate edge
(22) 1n a direction generally parallel to the plate face
25 (l6) and the female member 1is a receptacle or slot (38)

defined by walls (36) extending from the associated plate
edge (34) 1n a direction generally parallel to the plate

face (16) such that the male web or rib (24) of a first
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such module 1s slidably receivable 1into the female
receptacle or slot (38) of a second such module while the
plate faces (16) thereof are maintained in generally

planar relationship.

17. A module as claimed in either Claim 15 or
Claim 16 further characterised by a stop member (42)
within the female member (38) and a recess (30) formed in
the male member (24) whereby to prevent 1longitudinal
sliding motion of the male member (24) within the female

member (38).

18. A module as claimed in any one of Claims 15 to
17 further characterised by lock means (46) to hold two

such modules together.

19. A module as claimed in Claim 18 wherein the
plate 1includes an intermediate edge (50, 52) extending
between the first and second edges (22, 34) further
characterised 1in that the 1lock means (46) includes a
locking arm (46) pivotally mounted to the intermediate
edge (50, 52) and having a distal portion (54) adjacent
the female member (38) and a proximal portion (58) spaced

away from the female member (38) and towards the male

member (24).

20. A module as claimed in Claim 19 wherein the

intermediate edge (50, 52) includes a recessed portion

R e L L T e P R L : : ’ T ey ARy el G ST T MELIT AR N LI ;AL PR AN LLLL 1 TR LI by e et e ’ T e LAl v AN M DN |l MR P LA g Mt s s s e e £ e £ & SR A AT AR ARG T T G G IR It 12310 G e b |t Nl vt e gt



10

15

20

29

TN LN AR A AT TR R R A b e b o Tt T e s o b M RN TN G0k B N o 7 O R MR BRa 0Tt e e T A D R AR T R LT AR e R SRR el A bt s e e e A . T et e tteteweid. 2 b ey st AN Ao A R AL €. & § DB S~ AN B TR NAPE AL ADBI b v ey N 4 Sap el il ars T snear es s

CA 02163117 2001-05-15

(60) 1in which the locking arm (46) 1s situated whereby to

reduce exposure to edges.

21. A module as claimed 1n Claim 18 further
characterised 1in that the lock means (46) includes at
least one locking arm (46) supported on the plate (14) and
adjacent a lateral end (40) of the female member (38), the
locking arm (46) having structure (50) adapted to grip a
lateral end (33) of a male member (24) received in the

female member (38).

22. A module as claimed in any one of Claims 19 to
21 further characterised 1n that the lateral end (40) of
the female member (38) 1s open for a lateral end (33) of
the male member (24) to protrude therefrom and the lateral
end (33) of the male member (24) has a recess (32) to

receive a portion of the locking arm (46) therein.

23. A module as claimed 1in Claim 18 wherein the
plate (14) 1includes a third edge (50) and a fourth edge
(52) 1ntermediate the first and second edges (22, 34)
further characterised in that the lock means (46) includes
locking structure (46) associated with each of the third
and fourth edges (50, 52Z) and positioned to grip the male

member (24) of another such module (10) received 1in the

female member (38).

24 . A module as claimed 1n Claim 23 wherein the
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locking structure (46) includes a pair of pivotable locking
arms (46) mounted on the third and fourth edges (50, 52) of
the plate (14) with a distal end (54) of each arm (460)
extending over the female member (38) and having a finger
(56) thereon adapted to fit into the notch (32) of a male
member (24) received 1in the female member (38), and a
proximal end (58) of each arm (46) being moveable toward the
plate (14) to 1lift the finger (56) from the notch (32) such
that when the male member (24) of one such module 1is

inserted into the female member (38) of another such module

in a direction generally parallel to the plate face (16),
the locking arm fingers (56) fit into the male member

notches (32) to releasably and rigidly i1nterconnect the

modules.

25. A module as claimed in Claim 24 further characterised
in that the third and fourth edges (50, 52) each include a
recessed portion (60) into which the respective locking arm

(46) 1s situated whereby to reduce exposure to edges.

26. A module as claimed in any one of claims 1 to 25

wherein the support member (14, 10°, 10”) includes an

aperture (102) with the reusable diaphragm (104) affixed

across the aperture (102).

27. A module as claimed in Claim 26 further including a

sensor housing (134) with the reusable diaphragm (104)

mounted thereto, further characterised in that the support
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member (14, 10', 10") includes a recess (136) about the
aperture (102), the recess (136) and sensor housing (134)
cooperating to wedgingly hold the reusable diaphragm (104)

to the sensor housing (134).

28. A module as claimed in any one of claims 1 to 27,
wherein the support member (14, 10', 10") includes peripheral
side edges (22, 34, 50, 52) that define a generally
rectangular shape and a front face (16) whereat the reusable

diaphragm (104) is exposed.

29. A medical pressure transducer dome (110) for use with a
reusable medical pressure transducer module (20) which has a
support member (14, 10, 10"), a pressure sensor (106)
permanently associated with the support member (14, 10,
10"), a reusable diaphragm (104) in pressure communication
with the sensor (106), and at least one channel member (66,
112) associated with the support member (14, 10’', 10”)and
disposed to one side of the reusable diaphragm (104), the
dome (110) being disposable and having a disposable
diaphragm (108) in pressure communication with the interior
of the dome, characterised in that the dome (110) includes
at least one edge (114, 114', 114", 150, 158) disposed to one
side of said diaphragm (108) and configured matingly to be

recelved by a linear motion in said channel member (66, 112)

of the module (20) such that the edge (114, 114’, 114", 150,
158) ot
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the dome (110) brings the disposable diaphragm (108) into
confronting pressure transmitting relationship with said

reusable diaphragm (104) on mating reception in said

channel member (66,112).

30. A medical pressure transducer dome (110) for use
with a reusable medical pressure transducer module (20)
which has a support member (14,10'10"), a pressure sensor

(106) permanently associated with the support member

(14,10',10"), a reuéable diaphragm (104) in pressure
communication with the sensor (106), and at least one
channel member (112) associated with the support member
(14,10',10") and disposed to one side of the reusable
diaphragm (104), the dome (110) being disposable and
having a disposable diaphragm (108) 1n pressure
communication with the interior of the dome, éharacterised
in that the dome (110) includes at 1least one edge
(114,114',114") disposed to one side of said diaphragm
(108) and configured matingly to be received in said
channel member (112) of the module (20) such that the edge
(114,114',114") of the dome (110) brings the disposable
diaphragm (108) into confronting pressure transmitting
relationship with said reusable diaphragm (104) on mating
reception in said channel member (112), said edge being
formed on a latching arm (114, 114', 114") having a hook
(120) for releasably locking the disposable dome to the

support member when the edge 1s received in the channel

member (122).
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31. A dome as claimed 1in Claim 29 or claim 30
wherein said channel member 1is defined by an elongated
slot (112) 1in the support member, the pressure dome edge
(114,114',114") extending generally transverse to the
disposable diaphragm (108) so as to be received through a

respective slot (112) of the module (20).

32. A dome (110) as claimed in Claim 29 or claim 30

P

wherein said module 1includes a pair of said channel

members (66,112) disposed to different sides of the
reusable diaphragm (104), the dome being further
characterised by a pair of the edges (114, 114',114", 150,
158) disposed to different sides of the dome diaphragm

(108) to be matingly received 1n respective ones of said

channel members (66,122).

33. A dome as claimed 1n Claim 32 wherein the
channel members are defined by elongated slots (112) in
the support member, the pressure dome edges
(114,1147,114") extending generally transverse to the
disposable diaphragm (108) so as to be received through

respective ones of the slots (112).

34. A dome as claimed 1n Claim 33 wherein the edges
(114,114') are pivotally mounted on opposing sides of the

dome (110) to be received by the pair of slots (112) for
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releasably locking said disposable dome (110) to the
support member (14,10',10™) thereby placing sald
disposable diaphragm (108) in pressure communication with

the reusable diaphragm (104).

35. A dome as claimed in Claim 30 comprising a
further edge (150) defined by an outwardly facing L-shaped
foot (150) extending forwardly from one side of the dome
(110) to be pivotally received by a slot (112), said
further edge (150) and said latching arm (114”) being

disposed to opposite sides of the dome diaphragm.

36. A dome as claimed in Claim 29 wherein the
channel member defines a channel (66), the dome edge
defining a mounting wing (158) extending to said one side
of sailid dome diaphragm and configured to be slidably
received in said channel so as to slide the dome diaphragm

(108) 1nto confronting relationship sald reusable

diaphragm (108).

37. A dome as claimed in Claim 32 wherein the
channel members each define a channel (66), the pressure
dome edges being generally co-planar and extending
outwardly from opposite sides of the disposable diaphragm

(108) so as to be slidingly received 1in respective

channels of said module.
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