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MEDICAL DEVICE INTERFACE SYSTEM

BACKGROUND OF THE INVENTION

The invention relates generally to a medical device interface system, and
more particularly, to an interface for securing a medical device to a mounting
device such as arail or a pole. The invention further relates to instrument docking
devices providing power and electrical communications between an instrument,
associated with the interface, and an external device.

In today’s hospital environment, it is common for multiple medical devices,
e. g., syringe pumps, infusion pumps, vital signs monitoring devices, to be
simultaneously used to treat and monitor an individual patient. In such situations
the instruments are typically secured to a mounting device positioned near the
patient. A commonly used mounting device is a mounting rail or bar having
standard height and depth dimensions. Typically, such rails are mounted to the
walls of a hospital room at various heights and run the entire length of the room.
The rails are spaced outward from the wall on spacers to allow for the placement
of a fastening device between the wall and the back of the rail. A typical device
for securing a medical device to a mounting rail is an L-bracket and a screw
clamp. The L-bracket is mounted to the back of an instrument near the top and
positioned such that when the instrument is mounted to the rail the bracket rests
on the top and extends downward behind the back of the rail. The screw clamp
is located on the rear of the instrument and is positioned such that when
tightened the screw clamps against the back of the rail. This mounting device is
somewhat inconvenient in that it requires the turning of a clamp screw in space
that is typically too small to comfortably accommodate hand movement.

Another common mounting device is a pole, such a free-standing pole or
one associated with the patient’s bed. Pole clamps have commonly been used and
have been rigidly mounted to the backs of medical devices. However, unless they
are configured to be movable out of the way, they can interfere with other
mounting arrangements of the instrument. Such stationary clamps can also cause

inconvenience in handling and storage of the instrument due to the protrusion of
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the clamp. Hence those skilled in the art have recognized a need for a more
versatile pole clamp.

Once the medical devices are properly secured to a mounting device the
instruments must be connected to a power outlet. To this end, each individual
power cord of each individual instrument is plugged into a power outlet located
in the wall or in a power strip extension cord having multiple power outlets.
Providing power connections in this manner may be problematic in that cables
may become tangled thus rendering the tracing of an individual cable to its
associated outlet and the subsequent movement of an individual instrument
difficult. Safety issues also arise in that the use of a power strip extension cord
to accommodate multiple instruments may cause a power outlet to be overloaded.
Furthermore, the more cables that are laying on a hospital floor, the higher the
risk of entanglement with a patient or care provider. In addition to the power
cords, most medical devices also require or can accommodate a data
communications connection to an external device such as a computer. The
connection of individual data communications cables to each device further
increases the forgoing problems and difficulties.

Hence, those skilled in the art have recognized a need for an interface
capable of mounting an instrument to either a mounting rail or a pole. The need
has also been recognized for a docking station capable of accepting a plurality of
instruments and providing power and communications signals to the instruments
through the docking station instead of through individual cables. The present
invention fulfills these needs and others.

SUMMARY OF THE INVENTION

Briefly and in general terms, the invention is directed to a device interface
system for securing a medical device to a mounting device such as a rail or a pole.
The invention is further directed to an instrument docking device for providing
power and electrical communications between an instrument, associated with the
interface, and an external device.

In a first aspect, the invention relates to an interface forming part of an

instrument housing for securing the instrument housing to a mounting rail
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mounted to a surface. The interface includes a back panel, a first portion
protruding rearward from the back panel and a first recess carried by the
protruding portion. The first recess is dimensioned to receive the mounting rail.
The interface further includes a rail cam rotatably mounted within the protruding
portion. The rail cam is aligned with the first recess to receive and retain the
mounting rail.

In a detailed aspect of the interface, the protruding portion further carries
a circular cutout partially within the first recess, and the rail cam includes a
circular cam base having a surface substantially subflush with the first recess.
The base is mounted for pivotal movement within the circular cutout. The rail
cam further includes two opposing arms near the periphery of the cam base. The
arms extend substantially perpendicular relative the surface of the cam base and
each arm has an arm base defining a lock surface. The arms are positioned on the
cam base such that the distance between the two lock surfaces is large enough to
receive the mounting rail. In a further detailed facet of the interface, each arm
further includes a guiding portion at the top of the arm base for contacting the
mounting rail during insertion of the rail cam onto the mounting rail and
transferring the force of contact with the mounting rail to the cam base to therein
induce rotation of the rail cam.

In another detailed facet, the mounting rail has a height and depth and the
guiding portion of each rail-cam arm includes a first portion sloping downward
from a first height near the outer periphery of the arm base to a second height
inward relative the outer periphery of the arm base. The second height is less
than the first height. The guiding portion further includes a second portion
contiguous with the first portion and extending outward from the arm base above
the lock surface. The distance between the cam base and the bottom of the
second portion is slightly greater than the depth of the mounting rail and the
distance between the ends of opposing second portions is less than the height of
the mounting rail.

In stll another detailed aspect, the first recess includes a top region

defined by at least one substantially planar top surface and an arcuate top
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surface, the arcuate top surface further defining an arcuate top region. The first
recess further includes a bottom region defined by at least one substantially
planar bottom surface and an arcuate bottom surface, the arcuate bottom surface
further defining an arcuate bottom region. The rail cam has a closed/lock
position during which the second portion of one of the arms is positioned above
the at least one bottom surface and the second portion of the other arm is
positioned below the at least one top surface, and the rail cam has an
open/release position during which the second portion of one of the arms is
positioned below the at least one bottom surface and the second portion of the
other arm is positioned above the at least one top surface.

In a second facet, the invention relates to an interface device for securing
an instrument to a docking station having a casing having at least one signal port
and a mounting rail mounted within a recessed portion of the casing. The
interface device includes a back panel forming part of an instrument housing for
housing the instrument, a first portion protruding rearward from the back panel
and a first recess carried by the protruding portion. The first recess is
dimensioned to receive the mounting rail. The interface device further includes
a rail cam rotatably mounted within the protruding portion and aligned with the
first recess to receive and retain the mounting rail and at least one first-portion
signal port carried by the first portion. The first portion is dimensioned to fit
within the recessed portion of the casing such that the rail cam is positioned to
receive the mounting rail and the at least one first-portion signal port is aligned,
in a complementary fashion, with the at least one casing signal port.

In a detailed facet, the interface device further includes a pole clamp
assembly positioned near the first and second portions. The pole clamp assembly
includes a pivot member moveable between a retracted position and an extended
position and a post having an axis. The post is mounted to the pivot member for
axial movement and mounted thereto such that when the pivot member is
retracted the axis of the post is substantially parallel with the back panel and
when the pivot member is extended the axis of the post is substantially

perpendicular to the back panel. In another facet, the at least one first-portion
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electrical port includes a power inlet and the at least one casing electrical port
includes a power outlet. In yet another detailed aspect, the casing includes a
relay for controlling the application of power to the power outlet when activated
and the first portion comprises a magnet positioned such that when the first
portion is within the recessed portion of the casing the magnet activates the relay.
In further additional aspects, the at least one first-portion electrical port
comprises a data communications port, the data communications port comprises
an IR port and the casing and first-portion comprise a plurality of complementary
signal ports.

In a third aspect, the invention relates to a rail cam forming part of an
instrument housing for securing the instrument housing to a mounting rail having
a height and depth and mounted to a surface. The rail cam includes a cam base
having a surface. The base is mounted for pivotal movement relative the
remainder of the instrument housing. The rail cam further includes two opposing
arms near the periphery of the cam base. The arms extending substantially
perpendicular relative the surface of the cam base, each arm has an arm base
defining a lock surface. The arms are positioned on the cam base such that the
distance between the two lock surfaces is substantially equal to the height of the
mountng rail. The rail cam further includes a guiding portion at the top of each
arm base for contacting the mounting rail during insertion of the rail cam onto
the mounting rail and transferring the force of contact with the mounting rail to
the cam base to therein induce rotation of the rail cam from a closed/lock
position to a opened,/receive position during which the rail cam receives the
mounting rail and subsequently removing the force from the cam base to allow
rotation of the rail cam from the open/receive position to the closed/lock position
during which the rail cam retains the mounting rail.

In a detailed aspect, the guiding portion includes a first portion sloping
downward from a first height near the outer periphery of the arm base to a
second height inward relative the outer periphery of the arm base. The second
height is less than the first height. The guiding portion further includes a second

portion contiguous with the first portion that extends outward from the arm base
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a distance over the lock surface. The distance between the cam base and the
bottom of the second portion is slightly greater than the depth of the mounting
rail and the distance between the ends of opposing second portions is less than
the height of the mounting rail. In another detailed facet, the rail cam further
includes a lever coupled to the rail cam such that movement of the lever induces
rotation of the rail cam between the closed/lock position and an opened/release
position during which the mounting rail may be removed from the rail cam, the
opened/release position being substantially the same as the opened/receive
position.

In a fourth facet, the invention relates to a docking station for accepting
at least one instrument having a housing having a rail cam and a recess and at
least one signal port. The docking station includes a casing having a plurality of
fastening bars recessed a distance from the front of the casing, a docking tile
secured to the fastening bars and a rail mounted on the docking tile and spaced
a distance therefrom. The mounting rail is dimensioned to fit within the housing
recess and the rail cam. The docking station further includes at least one signal
port secured to the tile. A portion of the port protrudes forward from the tile and
is aligned to couple with the at least one housing signal port when the mounting
rail is within the housing recess and rail cam. The signal port further includes a
portion protruding rearward from the tile for interfacing with a signal source.

In a detailed aspect, the fastening bars comprise channels running the
length of the casing and the docking tile may be adjustably positioned along the
length of the channels. In another detailed facet, the docking station further
includes an electrical circuit mounted to the rear of the docking tile. The
electrical circuit provides electrical communication between the at least one tile
signal port and an external electrical device. In yet another detailed aspect, a
plurality of docking tiles are positioned adjacent each other along the length of
the casing. The docking tiles are spaced apart to allow for the mounting of a
plurality of instruments having a standard height. In a more detailed aspect, the
docking station further includes spacing plates positioned between adjacent

docking tiles to thereby provide a docking station capable of accepting
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instruments of non-standard height. In still another detailed aspect, the docking
station further comprises a base tile for providing signals to each of the plurality
of docking tiles.

In further additional facets of the docking station, the base tile includes a power
inlet for receiving external power to be provided to each of the plurality of
docking tiles and the base tile includes a data communication port for interfacing
each of the plurality of docking tiles with an external computer system.

In a fifth facet, the invention relates to a docking tile for accepting an
instrument having a housing having a rail cam and a recess and at least one
electrical port. The docking tile includes a plate, a rail mounted on the plate and
spaced a distance therefrom. The rail is dimensioned to fit within the housing
recess and the rail cam. The docking tile further includes at least one signal port
secured to the plate. A portion of the port protrudes forward therefrom and is
aligned to couple with the at least one housing signal port when the rail is within
the housing recess and the rail cam. The port further includes a portion
protruding rearward therefrom for interfacing with a signal source.

In a detailed aspect, the docking tile further includes an electrical circuit
for providing electrical communication between the at least one tile signal port
and an external electrical device. In more detailed facets, the at least one tile
signal port is a power inlet. In yet another detailed aspect, the electrical circuit
includes a magnetic relay for feeding power to the power outlet when activated.
In additional facets, the at least one tile electrical port is a data communications
port and the data communications port is an IR port.

In a sixth facet, the invention relates to a pole clamp assembly forming part
of an instrument housing having a back panel with a pole clamp recess. The pole
clamp assembly is for securing the instrument housing to a pole and includes a
pivot member moveable between a retracted position and an extended position.
The pole clamp assembly further includes a post having an axis. The post is
mounted to the pivot member for axial movement and mounted thereto such that
when the pivot member is retracted the axis of the post is substantially parallel

with the back panel and when the pivot member is extended the axis of the post
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is substantially perpendicular to the back panel. The post is dimensioned and
oriented such that when the pivot member is in the retracted position a portion
of the post lies within the pole clamp recess.

In a detailed aspect, the pole clamp recess is defined by a generally arcuate
surface and the post includes a threaded stud and a handle having opposing
curved sides shaped to substantially match the curved shape of the arcuate
surface. The handle is positioned at one end of the stud such that when the pivot
member is retracted a portion of the handle lies within the pole clamp recess.
In a more detailed aspect, the handle further includes opposing rounded edges,
wherein upon the application of force to either of the rounded edges the handle
is rotated such that one of the curved sides of the handle generally aligns with the
arcuate surface defining the pole clamp recess. In another detailed facet, the pole
clamp assembly further includes a bracket mounted to the back panel. The
bracket has a stud recess and the pivot member comprises a generally L-shaped
arm having a first leg and a second leg. The first leg is mounted to the bracket
for pivotal movement and the second leg for accepting the stud. The second leg
is positioned relative the first leg to extend into the area near the pole clamp
recess such that a portion of the stud lies within the stud recess of the bracket.

In a seventh aspect, the invention relates to a device interface for securing
an instrument to a docking station having a casing having a mounting rail
mounted within an alignment portion of the casing. The device interface includes
an alignment member forming part of an instrument housing for housing the
instrument and a rail cam rotatably mounted to the instrument housing and
configured to receive and retain the mounting rail. The alignment member
interfaces with the alignment portion such that the rail cam is positioned to
receive the mounting rail.

In a more detailed facet the alignment portion of the casing includes a
recess having a width and the alignment member includes at least one portion
protruding from the instrument housing having a width slightly less than the

width of the recess.
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These and other aspects and advantages of the invention will become
apparent from the following detailed description and the accompanying drawings,
which illustrate by way of example the features of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is an isometric view of a medical interface system in accordance
with the invention showing a plurality of medical devices, each of which is
secured to a docking station by a medical device interface;

FIG. 2 is an isometric view of the docking station of FIG. 1 with the
medical devices removed and having a casing with a plurality of docking tiles
recessed therein and a base tile;

FIG. 3 is an isometric rear view of a medical device having a medical
device interface located at the rear of the instrument, the medical device interface
having a rail cam assembly, a pole clamp assembly, power connector, IR
communications port, and an instrument alignment member;

FIG. 4a is an isometric view of the medical device of FIG. 3 secured to a
mounting rail by the rail cam assembly with portions of the rail cut away for
clarity;

FIG. 4b is a plan view of the operation of the alignment mounting member
at the back of the medical device of FIG. 3 interacting with the alignment recess
of the docking station casing to properly and automatically align the power and
communications devices of the instrument with those of the docking tile.

FIG. 5 is an isometric view of the medical device of FIG. 3 secured to a pole
by the pole clamp assembly;

FIG. 6 is a front view of the base tile of FIG. 2;

FIG. 7 is an isometric view of one of the docking tiles of FIG. 2;

FIG. 8 is a side view of the docking tile of FIG. 7 showing a mounting rail,
power connector, signal ports and a circuit card mounted to the back of the tile;

FIG. 9 is a diagram of the circuit card of FIG. 8;

FIG. 10 is an isometric view of a portion of the casing of FIG. 2;

FIG. 11 is a plan view of the casing of FIG. 10;
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FIG. 12 depicts an alternate configuration of a docking station showing
three docking tiles and a base tile;

FIG. 13 depicts another alternate configuration of a docking station
showing two vertical casings and an interconnecting horizontal casing located at
and engaged with the tops of the vertical casings;

FIG. 14 depicts another alternate configuration of a docking station having
a stand;

FIG. 15 depicts a docking station having a bag support for holding infusion
fluid for use by one or more medical devices that may be mounted to the docking
station;

FIG. 16 is a view of the medical device interface of FIG. 3 as viewed from
the outside of the medical device with portions of the rail cam cut away for
clarity;

FIG. 17 is a view of the medical device interface of FIG. 3 as viewed from
the inside of the medical device showing interconnection of the rail cam to an
externally located cam control lever, and also showing the spring bias on the rail
cam;

FIGS. 18a and 18b are isometric views of the rail cam of FIG. 3;

FIGS. 18c through 18e are a plan view, a front view and a side view,
respectively, of the rail cam of FIGS. 18a and 18b;

FIG. 19a is an isometric view of the pole clamp assembly of FIG. 3 in an
opened position;

FIG. 19b is an isometric view of the pole clamp assembly of FIG. 3 in a
closed position;

FIG. 19c is a top view of the pole clamp assembly of FIG. 19a; and

FIG. 19d is a top view of the pole clamp assembly of FIG. 19b.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Turning now to the drawings, in which like reference numerals are used
to designate like or corresponding elements among the several figures, in FIGS.
1-3 there is shown a medical device interface system 10 (FIG. 1) used with a

plurality of individual medical devices 12, such as syringe infusion pumps 14 and
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peristaltic infusion pumps 16. Other types of medical devices not shown in FIG.
1 may be incorporated into the system. Such as blood pressure and oxygen
monitoring devices. Each of the medical devices 12 is removably secured to a
docking station 18 (FIG. 2) by a medical device interface 48 (FIG. 3) located at
the rear of each device.

The docking station 18, as shown in FIG. 2, includes a plurality of docking
tiles 20 and a base tile 22, each mounted to a casing 24. Each docking tile 20
includes a mounting rail 26 mounted to a plate 28. The mounting rail 26 has
standard height and depth dimensions. Also mounted to the plate 28 are a power
outlet 30 and a data communications port 32 for interfacing with complementary
power and data communications components located on the rear of the medical
devices 12 (FIG. 3). The docking tiles 20 include a fastener 34 in each corner of
the plate 28 for mounting the docking tile to the casing 24.

The base tile 22 includes a main power inlet 36 and a main on/off switch
38 for connecting each of the docking tiles 20 with an external power source. In
some embodiments, the base tile 22 further includes a data communications port
40 for connecting each of the docking tiles 20 with an external data
communications device, such as a computer. The base tile 22 is secured to the
casing 24 via front panel fasteners 42. The inside region of the casing 24 and the
docking tile plate 28 are dimensioned such that the plate fits within the casing.

With reference to FIG. 3, a medical device interface (MDI) 48 which in this
case forms part of a medical device 12 housing is located at the rear of the device.
The mounting case 50 of the instrument has a back panel 76 on which is located
the MDI 48. The MDI includes an instrument alignment mounting member 51,
the purpose of which is to automatically align the other components of the MDI
with complementary components of the docking station or of another station. In
this embodiment, the instrument alignment mounting member 51 has a first
portion 52 and a second portion 54, each protruding rearward from the back
panel. The first protruding portion 52 includes a first recess 56 while the second
protruding portion 54 includes second recess 58. Each recess 56, 58 is

dimensioned to receive the mounting rail 26 (FIG. 2) of a docking tile 20.
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The MDI 48 (FIG. 3) further includes a rail cam 60 that is positioned
within the first recess 56 and mounted therein for rotation. The rail cam 60 is
biased to a closed/lock position. The rail cam 60 includes two opposing arms 62,
each having a base 78 and a guiding portion 64 on top of the base. Each guiding
portion 64 has a sloping surface having a portion 80 that extends out over the
base 78 of the arm. The arm bases 78 are spaced apart a distance slightly greater
than the height of a mounting rail, such that the mounting rail fits between the
arms. The space between the tips of the extension portions 80 is less than the
height of the mounting rail.

The guiding portion 64 is sloped to receive the force of a mounting rail 26
during mounting and to induce rotation of the rail cam 60 against its spring bias
to an open/receive position during which the mounting rail slips into the space
between the arm bases 80. Once the mounting rail 26 is positioned within the
rail cam 60, the rail cam rotates back to its closed/lock position. In the
closed/lock position of the rail cam 60, the extension portions 80 of the arms 78
are located behind the mounting rail 26, thereby retaining the mounting rail
within the rail cam and the first and second recesses 56, 58.

The MDI 48 also includes a lever 66 positioned at the top of the mounting
case 50. The lever 66 rotates the rail cam 60 from its closed/lock position against
its spring bias to an open/release position during which the medical device 12
may be removed from the mounting rail 26. The open/release position and the
open/receive position are identical. This position is sometimes referred to as the
open/receive/release position. The MDI 48 further includes a power inlet 68 and
a data communication port 70 which are aligned to communicate with
complementary power and data communications components located on the
docking tiles 20 (FIG. 2).

Also included in the MDI 48 is a pole clamp assembly 72 which may be
extended for purposes of securing the medical device 12 to a pole. The pole
clamp assembly 72 includes an arm 82 and a threaded post 84. The arm 82 is
pivotally mounted to the back panel 76 and moves between open and closed

positions. The post 84 is attached to the arm 82 and threadably mounted thereto
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for movement along the axis of the post. The pole clamp assembly 72 is
positioned relative the first and second portions 52 and 54 such that when the
pole clamp assembly is closed the post 84 is positioned in a recess between the
two portions. When the pole clamp assembly 72 is opened, the post 84 is
substantially perpendicular to the back panel 76. In this position, the post 84
may be rotated to tighten against a pole placed between the tip of the post and
the back panel 76.

In operation, as shown in FIG. 4a, a medical device 12 is secured to a
mounting rail 26 by visually aligning the first recess 56 and the second recess 58
with the mounting rail. Once aligned, the rail cam 60 is pushed against the
mounting rail 26. The force of the mounting rail 26 against the guiding portions
64 of the rail cam 60 induces rotation of the rail cam such that the mounting rail
slides into the space between the arm bases 78. Once the mounting rail 26 is
positioned within the rail cam 60, the cam returns to its closed/lock position and
the extension portions 80 of the arms 62 hold the device 12 to the rail. If the
mounting rail 26 is part of a docking station 18 (FIG. 2), the power inlet 68 (FIG.
4) of the medical device 12 and the power outlet 30 (FIG. 2) of the docking tile
20 interconnect. Likewise, the data communications ports 32, 70 of the two
structures interface. To remove the medical device 12 from the rail cam, the lever
66 is activated to cause the rail cam to rotate to its open/release position during
which time the extension portions 80 no longer retain the device to the mounting
rail 26. Likewise, as shown in FIG. 4b, a medical device 12 is secured to a
docking tile 20 by visually aligning the alignment mounting member 51 of the
device with the recess formed by the casing 24. Once aligned, the rail cam 60 is
pushed against the mounting rail 26 and secured thereto as just described with
reference to FIG. 4a.

Alternatively, as shown in FIG. 5, the medical device 12 may be mounted
to a pole 74 using the pole clamp assembly 72. In order to do so, the arm 82 of
the pole clamp assembly 72 is pivoted to its open position. The medical device
12 is placed on the pole 74 such that the pole lies in the area between the first
and second portions 52, 54 of the MDI 48. The threaded post 84 is then rotated
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until the tip of the post contacts the pole, thereby clamping the instrument 12 to
the pole 74.

Following are further detailed descriptions of the docking station 18 (FIG.
2) and medical interface device 48 (FIG. 3).

Docking Station

As previously mentioned with reference to FIG. 2, the docking station 18
includes a plurality of docking tiles 20 and a base tile 22, each mounted to a
casing 24. The base tile 22 is typically positioned near the bottom of the docking
station to provide for easy connection with power and data communications
cables. The docking tiles 20 are positioned adjacent each other, one on top of the
other or in a side-by-side arrangement. The docking tile 20 are dimensioned such
that when assembled they are spaced apart a distance sufficient to accept a
medical device 12 of standard height and/or width dimensions. Tile spacers (not
shown) may be positioned between adjacent docking tiles 20 in order to increase
the distance there between to allow for acceptance of non-standard dimensioned
medical devices 12 without physical interference between the devices. The
docking station 18 may either be a “dumb” station, i. e., one which provides only
power to the medical devices 12, or a “smart” station, i. e., one which provides
both power and data communications to the medical devices. In the embodiment
shown in FIG. 2, the docking station 18 includes a vertical casing 44 and a
horizontal casing 46. The casings 44, 46 are joined together by a T-piece 47 that
fits within the top of the vertical casing 44 and is fastened to the back of the
horizontal casing 46. At each end of the horizontal casing 46 is a removable end
cap 49.

As shown in FIG. 6, the base tile 22 includes a main power inlet 36 and an
on/off switch 38 for interfacing each of the docking tiles 20 with an external
power source. Power is provided to each docking tile 20 in a daisy chain manner
through connection provided by adjacent tiles, as described further below. The
base tile 22 includes a connection port through which an earth connection is
made with the back of the casing 24. In a smart docking station, the base tile 22

further includes a data communications port 40 for interfacing each of the
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docking tiles 20 with an external data communications device, such as a
computer. The base tile 22 coordinates data communications with all individual
docking tiles 20 located in the docking station. Such communications may take
the form of a central hospital computer monitoring the status or location, or both,
of an individual medical device mounted at the docking station. In a preferred
embodiment, the base tile 22 includes Ethernet circuitry for interfacing with an
Ethernet system. Alternatively, the base tile 22 may include the necessary
interface for communicating with other devices through an RS-232 bus or other
similar bus configurations.

As shown in FIGS. 7-9, each docking tile 20 includes a standard size
mounting rail 26 mounted to a symmetrical shaped plate 28. In a preferred
embodiment, the plate 28 is square, although other shapes are possible, such
circular. The mounting rail 26 has a standard height and depth. In a preferred
embodiment, the mounting rail 26 has a height of approximately 25mm and a
depth of approximately 10mm. The mounting rail 26 is spaced a distance from
the plate 28 by a plurality of spacers 100. The spacers 100 are dimensioned to
position the mounting rail 26, relative the plate 28, such that during mounting,
the plate does not contact the back surface of the first and second portions 52, 54
(FIG. 3). The spacers 100 thus ensure that the plate 28 does not inhibit
movement of the mounting rail 26 into the first and second recesses 56, 58 and
the rail cam 60.

Also mounted to the plate 28 (FIG. 7) are a plurality of signal ports, e. g.,
power outlet 30 and a data communications port 32. The power outlet 30 is
positioned on the plate 28 to align with a complementary power inlet 68 (FIG. 3)
located on the rear of a medical device. During installation of a medical device
12 to a docking tile 20 (FIG. 7), the complementary power components
interconnect. Likewise, the data communications port 32 is positioned on the
plate 28 to align with a complementary data communications component 70
(FIG. 3) located on the rear of a medical device 12. In a preferred embodiment,

the complementary data communication components are infrared (“IR”) ports.
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Alternatively, the communications components may be mechanical in nature,
such as pin connectors or telephone connectors.

A circuit card 102, as shown in FIGS. 8 and 9, is mounted on the rear of
the plate 28. The circuit card 102 carries a plurality of circuit components for
connecting the signal ports 30, 32 of individual docking tiles 20 to the
corresponding signal ports on the base tile 22. With regard to power connections,
each docking tile 20 receives power through the base tile 22.

Power lugs 104 located on the circuit card receive power from the base-tile
power source via power cables 106. Adjacent docking tiles 20 are interconnected
in a daisy chain manner through the power cables 106. This power is provided
to the power inlet 30 via relay 110. A cable 108 provides an earth connection to
the casing 24 (FIG. 2). The circuit card 102 also includes a relay 110 that is
activated by a magnet 342 (FIG. 17) positioned within the medical device. When
the medical device 12 is mounted on the docking tile 20, the magnet 342
activates a reed switch 122 which activates the relay 110 to allow for the
application of power through the power outlet 30. Activation of the relay 110 is
indicated by illumination of a red LED 120 located on the circuit board 102 and
visible at the front of the docking tile 20 (FIG. 7). The LED 120 illuminates when
the relay is activated. The relay 110 acts as a safety feature by blocking the
power signal from the power outlet 30 in the absence of a medical device. Should
the relay 110 fail and stick in the activated position, even upon removal of the
medical device 12 from the docking tile 20, the LED 120 indicates the presence
of power at the outlet 30.

In a dumb docking station, the relay 110 is powered by a 12 volt dc signal
provided by power connectors 126. These power connectors 126 receive power
from the base tile 22. The power signal is passed through adjacent docking tiles
20 in a daisy chain manner. In a smart docking station the circuit card 102
further includes data communication connectors 112. These connectors 112
provide the dc power signal to power the relay 110. These connectors 112 also
communicate with a data cable 114 to provide an interface between the IR port

32 and the main data communications port 40 of the base tile 22. Adjacent
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docking tiles 20 are daisy chained together via connectors 112 to provide
communication between each docking tile and the communications device
connected to the base tile 22.

Each docking tile 20 is individually mounted to the docking station casing
24 (FIG. 2) by fasteners 34 located in each corner of the plate 28. Each fastener
34 includes a screw 116 and a square nut 118. The square nut 118 fits within the
a square fastener channel located in the casing 24, as described further below.

Docking tiles 20 may also be mounted directly to a wall or bed instead of
being included as part of a docking station 18. When mounted as such, power
and data communications are typically provided directly to the tile, instead of
through a base tile 22. Power may be provided by a wall outlet while data
communications may be provided by a data cable such as an RS-323 cable or a
telephone line.

As shown in FIGS. 10 and 11, the docking station casing 24 includes two
sides 200. In a preferred embodiment, the casing 24 is formed of aluminum.
This provides structural rigidity to the casing and electromagnetic capability
(EMC) shielding, e. g., electromagnetic interference (EMI) protection, as well as
weight reduction. The casing may, however, be made of a non-metallic material
and EMI screening mounted to the inside to result in the same level of EMI
protection as if the casing were made of metal. Each side 200 is substantially
semi-circular in shape and is hollow along its entire length. These hollow sides
200 provide rigidity to the casing 24 while at the same time reducing the weight.
An arced back panel 202 joins the two sides 200. At the junctions 204 of the
back panel 202 and side 200 is a rear channel bar 206 that runs the entire length
of the casing 24. Inserted within each of the rear channel bars 206 is a channel
plug strip 208 (FIG. 11). The channel plug strips 208, which may be formed of
rubber, may be removed and a bracket (not shown) may be installed across the
rear of the casing 24 for mounting the casing to a wall or other support medium.

On the inside of the casing 24 is a center channel bar 210. The center
channel bar 210 receives the earth cable 108 (FIG. 8) and thereby provides earth

bonding. Also on the inside of the casing 24, near each of the sides 200 is a
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recess channel bar 212 that runs the entire length of the casing 24. The recess
channel bars 212 are rectangular in cross section and are sized to receive the
square nuts 118 (FIG. 7) associated with the docking-tile fasteners 34, as
previously described. The casing 24 also includes a pair of threaded channels 222
which receive screws 224 (FIG. 2) for securing the end cap 49 to the casing.

The distance between the inner walls 214 of the sides 200 is selected to be
slightly greater than the width of a docking tile plate 28 (FIG. 7) so that the tile
can be mounted in the recess 215 formed between the sides 200. The distance
between the front of the recess channels 212 and the front 216 of the casing, i. e.,
the docking station depth, is selected to be slightly greater than the dimension by
which the first and second portions 52, 54 (FIG. 3) of the alignment mounting
member 51 of the MDI 48 protrude from the back panel 76. The recess 215
between the sides 200 therefore forms an alignment mounting recess that
functions to automatically guide the alignment mounting member 51 (FIG. 3) of
the medical device 12 into proper alignment with the interface components of the
plate mounted in the recess, such as power, data communications, and the
mounting rail. The curved configuration of the front 216 part of the casing assists
in correctly and automatically aligning the components of the instrument with the
components of the docking tile 20 as the interface 48 of the instrument is pressed
into the recess 215. This curved configuration tends to direct the interface 48 of
the instrument into the recess 215.

While the foregoing description of a docking station 18 has been made
with reference to the configuration shown in FIG. 2, alternate configurations may
be assembled. Examples of alternate configurations are shown in FIGS. 12-14.
FIG. 12 shows a docking station having three docking tiles 20 and a single base
tile 22 mounted within a casing 24. The casing 24 is capped at the top and
bottom and with such a configuration, the entire assembly is particularly suited
to be mounted to a wall by means of a mounting bracket inserted in the rear
channel bars 206 of the casing (see FIG. 11). With specific reference to FIG. 13,
it is noted that the top horizontal portion of the docking station 18 includes the

same casing as the vertical portions. During assembly, docking tiles 20 are simply
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rotated and secured to the casing side-by-side. This is possible due to the square
dimensions of the docking tiles plates 28.

As previously mentioned, docking stations 18 may be mounted to the wall
using brackets attached to the back of the casing. Alternatively, a docking station
18 may include a stand 218, as shown in FIG. 14, which allows for placement of
the docking station at a location distant from a wall. The stand shown in FIG. 14
can have wheels mounted at the bottom of each foot so that the stand can
accompany a patient who is being moved. The medical devices mounted in the
docking station 18 include battery backup power that allows the devices to
continue operation during movement. As shown in FIG. 15, a docking station
may also include accessories such as a hook apparatus 220 for hanging bags of
infusion fluid. A clamp assembly 219 in this arrangement is mounted to the end
of the horizontal casing 46 instead of an end cap 49 (FIG. 2). The clamp
assembly 219 permits control over the height of the hook apparatus 220.

Medical Device Interface

As previously mentioned with reference to FIG. 3, a medical device
interface (MDI) 48 forming part of a medical device housing or attached to the
housing is located at the rear of the device. The MDI is usually made of plastic.
The MDI 48 includes a rail cam 60 and pole clamp assembly 72. With reference
to FIGS. 3, 16 and 17, the instrument alignment mounting member 51 forming
part of the mounting case 50 has a first portion 52 protruding rearward from the
case a distance no greater than the depth of a docking station 20. The first
portion 52 has a height no greater than the height of a docking tile 20 and a
width no greater than the width of a docking tile.

In the upper region 300 of the first portion 52, is a first recess 56. The
first recess 56 includes a top region 302 and a bottom region 304. The top region
302 is defined by two substantially planar top surfaces 306 and an arcuate top
surface 308. The portion of the first recess 56 bounded by the arcuate top surface
308 defines an arcuate top region 310. Likewise, the bottom region 304 is
defined by two substantially planar bottom surfaces 312 and an arcuate bottom

surface 314. The portion of the first recess 56 bounded by the arcuate bottom
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surface 314 defines an arcuate bottom region 316. The top and bottom planar
surfaces 306, 312 are substantially parallel to each other.

The first recess 56 has a height defined by the distance between the top
and bottom planar surfaces 306, 312. The height is slightly greater than the
height of a mounting rail 26. The first recess 56 has a depth defined by the
distance between the back surface 318 (FIG. 3) of the recess and the surface 320
of the first portion. The depth is greater than the depth of a mounting rail 26.
Given the height and depth of the first recess 56, when a mounting rail is placed
within the first recess and positioned flush against the back surface 318 of the
recess, the mounting rail is recessed relative the surface 320 of the first portion.

At the surface 320 of the first portion 52, in the lower region 322, is a
power inlet 68, data communications port 70 and a potential equalization
connector 324. The power inlet 68 and the data communication port 70 are
positioned on the surface 320 of the first portion, relative the first recess 56, such
that they align with and interface with the power outlet 30 (FIG. 2) and data
communication port 32 of a docking tile when the mounting rail of the docking
tile is placed within the first recess. A roof 344, positioned above the power inlet
68, serves to prevents fluid from entering the power inlet so that when the
medical device 12 is used in a stand alone configuration, i. e., not with a docking
station, it reduces the risk of shorting out the electrical power.

The back surface 318 of the first recess 56 includes a circular cutout
positioned such that the top and bottom portions of the cutout align with the top
and bottom arcuate surfaces 308, 314. Positioned within the circular cutout is a
rail cam 60. As shown in FIGS. 18a-18e, the rail cam 60 includes a circular cam
base 400 that fits within the circular cutout such that the surface 402 of the
circular cam base is substantially subflush with the back surface 318 of the first
recess 56. By “subflush” it is meant that the cam base 402 is positioned a slight
distance below the back surface 318. This ensures that the mounting rail 26
contacts the back surface 318 rather than the face of the cam base 402, thereby
allowing the rail cam 60 to rotate freely into the closed/locked position without

encountering any friction contact with the mounting rail 26. The cam base 400
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is mounted for pivotal movement within the cutout. Positioned near the
periphery of the cam base 400 and projecting substantially perpendicular relative
the surface 402 of the cam base are a pair of opposing arms 62.

Each arm 62 includes an arm base 404 defining a lock surface 406. The
arms 62 are positioned on the cam base 400 such that the distance between the
two opposite lock surfaces 406 is slightly greater than the height of a mounting
rail 26 to allow for placement of the mounting rail between the lock surfaces.
Each arm 62 also defines a release surface 412. Each arm 62 further includes a
guiding portion 64 located at the top of the arm base 404. The guiding portion
64 includes a first portion 408 sloping downward from a first height near the
outer periphery of the arm base 404 to a second height inward relative the outer
periphery of the arm base. The second height is less than the first height.

The guiding portion 64 further includes a second portion 410 that is
contiguous with the first portion 408. The second portion 410 extends outward
from the arm base 404 above the lock surface 406 and acts a lip for retaining a
mounting rail 26. The arms 62 are dimensioned such that the distance between
the surface 402 of the cam base 400 and the bottom of the second portion 410 as
best shown in FIG. 18e is substantially equal to the depth of the mounting rail 26
and the distance between the ends of opposing second portions 410 as best shown
in FIG. 18a, is less than the height of the mounting rail. Accordingly, the
mounting rail 26 fits within the rail cam 60 and is retained within the rail cam by
the second portions 410.

With reference to FIGS. 3 and 16 the rail cam 60 is oriented within the
cutout such that the cam rotates between a closed/lock position and a
open/receive/release position. In FIG. 3, the rail cam is shown in its closed/lock
position. When in this position, the lock surface 410 (FIG. 18d) of each arm 62
is substantially flush with the top and bottom surfaces 306, 312 of the first recess,
respectively and the second portion 410 of each arm extends into the space
between the top and bottom surfaces. When the rail cam is in its
open/receive/release position, the release surface 412 of each arm is substantially

flush with the top and bottom surfaces 306, 312 of the first recess, respectively
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and the second portion 410 of each arm 62 is positioned within the top and
bottom arcuate region 310, 316, respectively and thus is outside the space
between top and bottom surfaces. In a preferred embodiment, the rail cam 60 is
formed of plastic and is capable of supporting between 20 to 30 pounds (9 to
13.5 kilograms). To support heavier weights the rail cam may be made of metal.

As shown in FIGS. 16 and 17, the MDI 48 further includes a lever assembly
326 coupled to the rail cam 60. The lever assembly 326 includes an external
release lever 66 positioned on the exterior side of the MDI. The external release
lever 66 is coupled to an internal release lever 328 positioned beneath the
external release lever on the interior side of the MDI. The lever assembly 326
further includes a rail cam lever 330 coupled to the rail cam 60 and positioned
on the interior side of the MDI. The rail cam lever 330 is biased in the closed/lock
position by a spring 334. The rail cam lever 330 and internal release lever 328
are coupled together by a release linkage 332. Rotation of the external release
lever 66 induces rotation of the internal release lever 332 which in turn displaces
the release linkage 332. Displacement of the release linkage 332 causes the rail
cam lever 330 to rotate against the force of the spring 334 which in turn rotates
the rail cam 60. Movement of the lever 66 rotates the rail cam 60 from its
closed/lock position to its open/receive/release position.

With reference to FIGS. 3, 16 and 17, the mounting case 50 has a second
portion 54 protruding rearward from the case. The second portion 54 includes
a second recess 58 defined by a substantially planar top surface 336 and a
substantially planar bottom surface 338. The second recess 58 has a height
defined by the distance between the top and bottom planar surfaces 336, 338.
As with the first recess 56, the height of the second recess 58 is slightly greater
than the height of a mounting rail 26. The second recess 58 is aligned with the
first recess such that a mounting rail 26 may be positioned within both recesses
simultaneously. The first portions 52 and second portion 54 are spaced apart to
allow for placement of a portion of the pole clamp assembly 72 there between.

Positioned between the first portion 52 and the second portion 54 is a pole clamp
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recess 340. The pole clamp recess 340 has a generally arcuate surface and is
dimensioned and orientated to receive a portion of the pole clamp assembly.

With reference to FIG. 19a-19d, the pole clamp assembly 72 includes a
bracket 500, a pivot member 502 and threaded post 504. The post 504 includes
a threaded stud 506 and a handle 508. The bracket 500 is typically mounted to
the back panel 72 (FIG. 3) of the MDI 48 near the first and second portions 52,
54. The pivot member 502 is formed in a general L-shape to include a first leg
510 and a second leg 512. The first leg 510 is pivotaily mounted to the bracket
500 such that the pivot member 502 is moveable between an open position
(FIGS. 19a and 19c) and a closed position (FIGS. 19b and 19d). The second leg
512 carries a threaded hole for receiving the thread stud 506 and allowing for
axial movement of the stud.

As shown in FIG 19c, the bracket 500 has a generally V-shaped cross
section. At the point of the V is a stud recess 514 having a semicircular cross
section and an axis 516 associated therewith. The second leg 512 of the pivot
member is positioned relative the first leg 510 to extend over the bracket 500
such that when the pole clamp assembly 72 is in the closed position, the axis of
the stud is substantially parallel with the axis 516 of the stud recess. When the
pole clamp assembly is in the closed position, the axis of the post is substantially
perpendicular to the axis 516 of the stud recess.

The handle 508 is positioned at one end of the stud 506 and is formed to
include opposing curved sides 518 shaped to substantially match the curved
shape of the arcuate surface of the pole clamp 340 (FIG. 3). The handle 508 is
further formed to include opposing round ends 520. When the pivot member 502
is in a closed position, a portion of the handle 508 and stud 506 lie within the
pole clamp recess 340 a portion of the stud resting within the stud recess 514.
The pole clamp assembly components are made of metal and may be made by
extrusion or casting.

As previously mention and shown in FIG. 4, a medical device 12 is secured
to a mounting rail 26 by visually aligning the first recess 56 and the second recess

58 with the mounting rail. Once aligned, the rail cam 60 is pushed against the
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mounting rail 26. The force of the mounting rail 26 against the sloped guiding
portions 64 of the rail cam 60 induces rotation of the rail cam to its open/receive
position. In this position the mounting rail is able to slide into the space between
the arm bases 404 comes to rest between the lock surfaces 406 the top and
bottom surfaces of the first and second recesses 56, 58.

Once the mounting rail 26 is positioned within the rail cam 60, the cam
returns to its closed/lock position and the second portions 410 the arms retain
the device 12 to the rail. To remove the device 12 from the rail cam, the external
release lever 66 is activated to cause the rail cam 60 rotate to its open/release
position during which the second portions 410 the arms 62 move into the top and
bottom arcuate regions 310, 316, thereby allowing for removal of the device from
the mounting rail 26.

During installation of a medical device 12 to a mounting rail 26 the handle
508 may be orientated such one of the rounded end 520 is facing the mounting
rail. Orientated as such, the handle 508 may initially interfere with the mounting
process by contacting the mounting rail 26 as it is entering the recessed portions
56, 58. However, because of the rounded configuration of the handle end 520,
it easily translates the force resulting from the contact between the rounded end
520 and the mounting rail 26 into rotational motion of the handle. The rounded
end slides along the surface of the mounting rail while rotating the handle 508
thereby orientating the handle such that one of the curved sides 518 of the handle
generally aligns with the arcuate surface defining the pole clamp recess 340 (FIG.
3).

As previously mentioned and shown in FIG. 5, the medical device 12 may
be mounted to a pole 74 using the pole clamp assembly 72. In order to do so, the
arm 82 of the pole clamp assembly 72 is pivoted to its open position. The medical
device 12 is placed on the pole 74 such that the pole lies within the pole clamp
assembly recess 340 (FIG. 16) and the bracket 500 (FIG. 19a). The threaded post
84 is then rotated until the tip of the post contacts the pole, thereby clamping the
instrument 12 to the pole 74.
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It will be apparent from the foregoing that while particular forms of the
invention have been illustrated and described, various modifications can be made
without departing from the spirit and scope of the invention. Accordingly, it is

not intended that the invention be limited, except as by the appended claims.
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WHAT IS CLAIMED IS:

1. An interface forming part of an instrument housing, said interface
for securing the instrument housing to a mounting rail mounted to a surface, said
interface comprising:

a back panel;

a first portion protruding rearward from the back panel;

a first recess carried by the protruding portion, the first recess dimensioned
to receive the mounting rail; and

a rail cam rotatably mounted within the protruding portion and aligned

with the first recess to receive and retain the mounting rail.

2. The interface of claim 1 wherein the protruding portion further
carries a circular cutout partially within the first recess, and wherein the rail cam
comprises:

a circular cam base having a surface substantially subflush with the first
recess, the base mounted for pivotal movement within the circular cutout; and

two opposing arms near the periphery of the cam base, the arms extending
substantially perpendicular relative the surface of the cam base, each arm having
an arm base defining a lock surface, the arms positioned on the cam base such
that the distance between the two lock surfaces is large enough to receive the

mounting rail.

3. The interface of claim 2 wherein each arm further comprises:

a guiding portion at the top of the arm base for contacting the mounting
rail during insertion of the rail cam onto the mounting rail and transferring the
force of contact with the mounting rail to the cam base to therein induce rotation

of the rail cam.

4. The interface of claim 3 wherein the mounting rail has a height and

depth and the guiding portion comprises:
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a first portion sloping downward from a first height near the outer
periphery of the arm base to a second height inward relative the outer periphery
of the arm base, the second height being less than the first height; and

a second portion contiguous with the first portion and extending outward
from the arm base above the lock surface;

wherein the distance between the cam base and the bottom of the second
portion is slightly greater than the depth of the mounting rail and the distance
between the ends of opposing second portions is less than the height of the

mounting rail.

5. The interface of claim 4 wherein the first recess comprises:

a top region defined by at least one substantially planar top surface and
an arcuate top surface, the arcuate top surface further defining an arcuate top
region; and

a bottom region defined by at least one substantially planar bottom surface
and an arcuate bottom surface, the arcuate bottom surface further defining an
arcuate bottom region;

wherein the rail cam has a closed/lock position during which the second
portion of one of the arms is positioned above the at least one bottom surface and
the second portion of the other arm is positioned below the at least one top
surface, and the rail cam has an open/release position during which the second
portion of one of the arms is positioned below the at least one bottom surface and
the second portion of the other arm is positioned above the at least one top

surface.

6. The interface of claim 5 further comprising a lever coupled to the
rail cam such that movement of the lever induces rotation of the rail cam between

the closed/lock position and the opened/release position.
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7. The interface of claim 1 further comprising:
a second portion protruding rearward from the back panel, the second
portion spaced a distance from the first portion; and
a second recess carried by the second protruding portion, the second recess
5 substantally aligned with the first recess and dimensioned to receive the

mounting rail.

8. The interface of claim 1 further comprising a pole clamp assembly
positioned near the first and second portions, said pole clamp comprising:

a pivot member moveable between a retracted position and an extended

position; and

5 a post having an axis, the post mounted to the pivot member for axial
movement and mounted thereto such that when the pivot member is retracted the
axis of the post is substantially parallel with the back panel and when the pivot
member is extended the axis of the post is substantially perpendicular to the back

panel.

9. The interface of claim 8 wherein the back panel further comprises
a pole clamp recess located between the first portion and the second portion, the
pole clamp recess dimensioned and oriented to receive the post when the pivot
member is in the retracted position such that the post is substantially flush with

5 the back surfaces of the first recess and the second recess.

10.  Theinterface of claim 9 wherein the pole clamp recess is defined by
a generally arcuate surface and the post comprises:
a threaded stud; and
a handle having curved sides shaped to substantially match the curved
5 shape of the arcuate surface, the handle positioned at one end of the stud such
that when the pivot member is retracted a portion of the handle lies within the

pole clamp recess.
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11. The interface of claim 10 wherein the handle further comprises
rounded edges, wherein upon the application of force to the rounded edges the
handle is rotated such that one of the curved sides of the handle generally aligns

with the arcuate surface defining the pole clamp recess.

12.  The interface of claim 10 wherein the pole clamp assembly further
comprises a bracket mounted to the back panel, the bracket having an stud recess
and the pivot member comprises a generally L-shaped arm having a first leg and
a second leg, the first leg mounted to the bracket for pivotal movement and the
second leg for accepting the stud, the second leg positioned relative the first leg
to extend into the area between the first and second portions of the back panel

such that a portion of the stud lies within the post recess of the bracket.

13.  Aninterface device for securing an instrument to a docking station
having a casing having at least one signal port and a mounting rail mounted
within a recessed portion of the casing, said interface device comprising:

a back panel forming part of an instrument housing for housing the
instrument;

a first portion protruding rearward from the back panel;

a first recess carried by the protruding portion, the first recess dimensioned
to receive the mounting rail;

a rail cam rotatably mounted within the protruding portion and aligned
with the first recess to receive and retain the mounting rail; and

at least one first-portion signal port carried by the first portion;

wherein the first portion is dimensioned to fit within the recessed portion
of the casing such that the rail cam is positioned to receive the mounting rail and
the at least one first-portion signal port is aligned, in a complementary fashion,

with the at least one casing signal port.
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14.  The interface device of claim 13 wherein the protruding portion
further carries a circular cutout partially within the first recess, and wherein the
rail cam comprises:

a circular cam base having a surface substantially subflush with the first
recess, the base mounted for pivotal movement within the circular cutout; and

two opposing arms near the periphery of the cam base, the arms extending
substantially perpendicular relative the surface of the cam base, each arm having
an arm base defining a lock surface, the arms positioned on the cam base such
that the distance between the two lock surfaces is large enough to receive the

mounting rail.

15. The interface device of claim 14 wherein each arm further
comprises:

a guiding portion at the top of the arm base for contacting the mounting
rail during insertion of the rail cam onto the mounting rail and transferring the
force of contact with the mounting rail to the cam base to therein induce rotation

of the rail cam.

16.  The interface device of claim 15 wherein the mounting rail has a
height and depth and the guiding portion comprises:

a first portion sloping downward from a first height near the outer
periphery of the arm base to a second height inward relative the outer periphery
of the arm base, the second height being less than the first height; and

a second portion contiguous with the first portion and extending outward
from the arm base a distance over the lock surface;

wherein the distance between the cam base and the bottom of the second
portion is substantially equal to the depth of the mounting rail and the distance
between the ends of opposing second portions is less than the height of the

mounting rail.
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17.  Theinterface device of claim 16 wherein the first recess comprises:

a top region defined by at least one substantially planar top surface and
an arcuate top surface, the arcuate top surface further defining an arcuate top
region; and

abottom region defined by at least one substantially planar bottom surface
and an arcuate bottom surface, the arcuate bottom surface further defining an
arcuate bottom region;

wherein the rail cam has a closed/lock position during which the second
portion of one of the arms is positioned above the at least one bottom surface and
the second portion of the other arm is positioned below the at least one top
surface, and the rail cam has an open/release position during which the second
portion of one of the arms is positioned below the at least one bottom surface and
the second portion of the other arm is positioned above the at least one top

surface.

18.  The interface device of claim 17 further comprising a lever coupled
to the rail cam such that movement of the lever induces rotation of the rail cam

between the closed/lock position and the opened/release position.

19.  The interface device of claim 13 further comprising:

a second portion protruding rearward from the back panel, the second
portion spaced a distance from the first portion; and

a second recess carried by the second protruding portion, the second recess
substantially aligned with the first recess and dimensioned to receive the

mounting rail.

20. The interface device of claim 13 further comprising a pole clamp
assembly positioned near the first and second portions, said pole clamp assembly
comprising:

a pivot member moveable between a retracted position and an extended

5 positon; and
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a post having an axis, the post mounted to the pivot member for axial
movement and mounted thereto such that when the pivot member is retracted the
axis of the post is substantially parallel with the back panel and when the pivot
member is extended the axis of the post is substantially perpendicular to the back

panel.

21.  The interface device of claim 13 wherein the at least one first-
portion electrical port comprises a power inlet and the at least one casing

electrical port comprises a power outlet.

22. The interface device of claim 21 wherein the casing comprises a
relay for controlling the application of power to the power outlet when activated
and the first portion comprises a magnet positioned such that when the first

portion is within the recessed portion of the casing the magnet activates the relay.

23.  The interface device of claim 21 wherein the first portion further
comprises a roof protruding from the first-portion surface and positioned above

the power outlet.

24. The interface device of claim 13 wherein the at least one first-

portion electrical port comprises a data communications port

25.  The interface device of claim 24 wherein the data communications

port comprises an IR port.

26. Theinterface device of claim 13 wherein the casing and first-portion

comprise a plurality of complementary signal ports.
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27.  Arail cam forming part of an instrument housing, said rail cam for
securing the instrument housing to a mounting rail mounted to a surface, the
mounting rail having a height and depth, said rail cam comprising:

a cam base having a surface, the base mounted for pivotal movement
relative the remainder of the instrument housing;

two opposing arms near the periphery of the cam base, the arms extending
substantially perpendicular relative the surface of the cam base, each arm having
an arm base defining a lock surface, the arms positioned on the cam base such
that the distance between the two lock surfaces is substantially equal to the height
of the mounting rail; and

a guiding portion at the top of each arm base for contacting the mounting
rail during insertion of the rail cam onto the mounting rail and transferring the
force of contact with the mounting rail to the cam base to therein induce rotation
of the rail cam from a closed/lock position to a opened/receive position during
which the rail cam receives the mounting rail and subsequently removing the
force from the cam base to allow rotation of the rail cam from the open/receive
position to the closed/lock position during which the rail cam retains the

mounting rail.

28.  The rail cam of claim 27 wherein the guiding portion comprises:

a first portion sloping downward from a first height near the outer
periphery of the arm base to a second height inward relative the outer periphery
of the arm base, the second height being less than the first height; and

a second portion contiguous with the first portion and extending outward
from the arm base a distance over the lock surface;

wherein the distance between the cam base and the bottom of the second
portion is substantially equal to the depth of the mounting rail and the distance
between the ends of opposing second portions is less than the height of the

mounting rail.
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29. The interface of claim 28 wherein during the closed/lock position
the opposing lock surfaces are substantially parallel with the mounting rail and

the second portions of each arm behind the mounting rail.

30. Theinterface of claim 28 wherein during the open/receive position
the opposing locking surfaces are at acute angles relative the mounting rail and

the second portions are above and below the mounting rail respectively.

31. The rail cam of claim 27 further comprising a lever coupled to the
rail cam such that movement of the lever induces rotation of the rail cam between
the closed/lock position and an opened/release position during which the
mounting rail may be removed from the rail cam, the opened/release position

being substantially the same as the opened/receive position.

32. A docking station for accepting at least one instrument having a
housing having a rail cam and a recess and at least one signal port, said docking
station comprising:

a casing having a plurality of fastening bars recessed a distance from the
front of the casing;

a docking tile secured to the fastening bars;

a rail mounted on the docking tile and spaced a distance therefrom, the
mounting rail dimensioned to fit within the housing recess and the rail cam; and

at least one signal port secured to the tile, a portion of the port protruding
forward therefrom and aligned to couple with the at least one housing signal port
when the mounting rail is within the housing recess and rail cam, the signal port
further having a portion protruding rearward therefrom for interfacing with a

signal source.

33. Thedocking station of claim 32 wherein the fastening bars comprise
channels running the length of the casing and the docking tile may be adjustably

positioned along the length of the channels.
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34. The docking station of claim 32 further comprising an electrical
circuit mounted to the rear of the docking tile, the electrical circuit providing
electrical communication between the at least one tile signal port and an external

electrical device.

35.  The docking station of claim 34 wherein the at least one tile signal

port is a power inlet.

36. The docking station of claim 35 wherein the electrical circuit

comprises a magnetic relay for feeding power to the power outlet when activated.

37. The docking station of claim 34 wherein the at least one tile

electrical port is a data communications port

38. The docking station of claim 37 wherein the data communications

port is an IR port.

39. The docking station of claim 32 wherein a plurality of docking tiles
are positioned adjacent each other along the length of the casing, the docking
tiles spaced apart to allow for the mounting of a plurality of instruments having

a standard height.

40. The docking station of claim 39 further comprising spacing plates
positioned between adjacent docking tiles to thereby provide a docking station

capable of accepting instruments of non-standard height.

41. The docking station of claim 39 further comprising a base tile for

providing signals to each of the plurality of docking tiles.
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42.  The docking station of claim 41 wherein the base tile comprises a
power inlet for receiving external power to be provided to each of the plurality

of docking tiles.

43.  The docking station of claim 41 the base tile comprises a data
communication port for interfacing each of the plurality of docking tiles with an

external computer system.

44.  Adocking tile for accepting an instrument having a housing having
a rail cam and a recess and at least one electrical port, said docking tile
comprising:

a plate;

a rail mounted on the plate and spaced a distance therefrom, the rail
dimensioned to fit within the housing recess and the rail cam; and

at least one signal port secured to the plate, a portion of the port
protruding forward therefrom and aligned to couple with the at least one housing
signal port when the rail is within the housing recess and the rail cam, the port
further having a portion protruding rearward therefrom for interfacing with a

signal source.

45,  The docking tile of claim 44 further comprising an electrical circuit
for providing electrical communication between the at least one tile signal port

and an external electrical device.

46.  The docking tile of claim 45 wherein the at least one tile signal port

is a power inlet.

47.  The docking tile of claim 46 wherein the electrical circuit comprises

a magnetic relay for feeding power to the power outlet when activated.
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48. The docking tile of claim 45 wherein the at least one tile electrical

port is a data communications port

49.  The docking tile of claim 48 wherein the data communications port

is an IR port.

50. A pole clamp assembly forming part of an instrument housing
having a back panel with a pole clamp recess, said pole clamp assembly for
securing the instrument housing to a pole, said pole clamp assembly comprising:

a pivot member moveable between a retracted position and an extended
position; and

a post having an axis, the post mounted to the pivot member for axial
movement and mounted thereto such that when the pivot member is retracted the
axis of the post is substantially parallel with the back panel and when the pivot
member is extended the axis of the post is substantially perpendicular to the back
panel, the post dimensioned and oriented such that when the pivot member is in

the retracted position a portion of the post lies within the pole clamp recess.

51. Thepole clamp assembly of claim 50 wherein the pole clamp recess
is defined by a generally arcuate surface and the post comprises:

a threaded stud; and

a handle having opposing curved sides shaped to substantially match the
curved shape of the arcuate surface, the handle positioned at one end of the stud
such that when the pivot member is retracted a portion of the handle lies within

the pole clamp recess.

52.  The pole clamp assembly of claim 51 wherein the handle further
comprises opposing rounded edges, wherein upon the application of force to
either of the rounded edges the handle is rotated such that one of the curved sides
of the handle generally aligns with the arcuate surface defining the pole clamp

recess.
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53.  The pole clamp assembly of claim 51 further comprising a bracket
mounted to the back panel, the bracket having a stud recess and wherein the
pivot member comprises a generally L-shaped arm having a first leg and a second
leg, the first leg mounted to the bracket for pivotal movement and the second leg

5 for accepting the stud, the second leg positioned relative the first leg to extend
into the area near the pole clamp recess such that a portion of the stud lies within

the stud recess of the bracket.

54. A device interface for securing an instrument to a docking station
having a casing having a mounting rail mounted within an alignment portion of
the casing, said interface device comprising:

an alignment member forming part of an instrument housing for housing

5 the instrument; and

a rail cam rotatably mounted to the instrument housing and configured
to receive and retain the mounting rail;

wherein the alignment member interfaces with the alignment portion such

that the rail cam is positioned to receive the mounting rail.

55.  The device interface of claim 54 wherein the alignment portion of
the casing comprises a recess having a width and the alignment member
comprises at least one portion protruding from the instrument housing having a

width slightly less than the width of the recess.



WO 01/36027 PCT/US99/27619

1/17

10

J

FIG. T

12

RN

DY 16

DY

Fs

;o

RS

14 N~

12
: y

P




PCT/US99/27619

WO 01/36027

2/17

FIG. 2

224

49




PCT/US99/27619

WO 01/36027

3/17

cl

4%

@@

N

S
SN

B S

g6

149
/5

0§

2))

4%

V8

08

A9

09

gF
/G \\
29
0/
89
9/
228
v9 /)
T8/
[ ——02¢
.7
95
R 08
9
29 R
/

99






PCT/US99/27619

WO 01/36027

7

/

5/1

144

. ///////////////////////_ ANNNNN _/// 7
- NSO NOINSIISIOSNANSNNNNSN ~

Qz\
N |

9c s
b 81G

e

gy Ol



WO 01/36027 PCT/US99/27619

6/17




000000000

— 2 7/17
A3
L FIG. 6
124 .. ”'
O g
o L Al ( #

|H____ —®)

E ___:___E 40
Koy s

® 116

=) ~
T {
00 o U
e "'(”
MMII

i 5

28
32

FIG. /

%



WO 01/36027 PCT/US99/27619

5/17
= 118
20
25\\ ;T
26
%\ N 106

[‘ 110
)
N

gy
O
o
S \;
NN \
ENRS T ISSSN
I e
“ E[M’ “©
=
%

pol ]

=

j‘\\/»nv

102
\\ 104 104 110 126
\ | |/

Bl

'
5

[

~

(o]
720‘\\\ i:/\ \

:E%EE%;1‘ 1M
— — I
=t
oo el

//--1‘-—-——-i \|
S A THIRHATHEAI

»  FIG. 9



WO 01/36027

212

PCT/US99/27619

10



PCT/US99/27619

WO 01/36027

/

10/17

18

L

®

&

49

12

FIG.



PCT/US99/27619

WO 01/36027

11/17

/o 18

20\-

4 R
;
Mol >
- ——X% — — — — — —— )
X L.)) ® }) a® ».) ® )) ® 72\ el® )) ® - ®
|
5 3 3 e 3 3 ile|
I %0l [ 0%0] | D%a) | [090] | %) | U%a|| |||
:mD_ - @- -_e.w 1@. - ® - @@- @- - ®K¥
8l
{
/2\ ®
¥
| = —— — )
/2\ ® /2\ 8(|® /2\ @] /2\ ® /2\ @ /2\ 51 ®
. 3 3 3 e 3 8 o)
| |U¥o) | U%a) | DSo] | US| | [U%0) | 10¥0)| ||
8- %
D ® slle el ® 8le ® : ei

15

FIG.



PCT/US99/27619

WO 01/36027

~N

~

e

/4

FIG.

218




PCT/US99/27619

WO 01/36027

13/17

\ NN

FIG.



PCT/US99/27619

WO 01/36027

14/17

JUULLUDL

L

90¢
0L£ f 99



WO 01/36027 PCT/US99/27619

ﬂ

328
. ©
O

\S

332 396

1/

FIG.

342




WO 01/36027 PCT/US99/27619

404
FIG. 18a

- L
/ A

FIG. 18c

400

[ |
o~ FIG. 18¢




WO 01/36027 PCT/US99/277619

518

F16. 196 | =2

FIG. 19c

516

500 518

~ \
aNE= W,
EE 502
o | 510 FIG. 19d
\ = Lm
-




INTERNATIONAL SEARCH REPORT

rnational Application No

PCT/US 99/27619

A. CLASSIFICATION UBJECT

OF S MATTER
IPC 7 A61M5/14 F16M13/02

According to Intemationai Patent Classification (IPC) or to both national classification and IPC

8. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbois)

IPC 7 A6IM F16M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the intemational search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

A US 5 829 723 A (BRUNNER GLENN D ET AL) 1,8,9,

3 November 1998 (1998-11-03) 13,27,
32,50,54

abstract

A EP 0 780 134 A (BECTON DICKINSON CO) 32,44
25 June 1997 (1997-06-25)
abstract

A US 5 431 509 A (ANDERSON JERALD W ET AL) 1,13,27,
11 July 1995 (1995-07-11) 32,50,54
column 2, Tine 35 -column 3, line 36

A DE 196 21 029 C (SCHINDLER & SCHULENBURG 1,27

the whole document

GMBH &) 27 February 1997 (1997-02-27)

D Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

‘E" earlier document but published on or after the intemational
filing date

"L." document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"Q" document referring to an oral disciosure, use, exhibition or
other means

"P" document published prior to the intemationat filing date but
later than the priority date claimed

‘T* later document published after the intemational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
meﬂr;ns. such combination being obvious to a person skilled
in the art.

'&" document member of the same patent family

Date of the actual completion of the intemational search

12 July 2000

Date of mailing of the intemational search report

18/07/2000

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Dailloux, C

Form PCT/ISA/210 (second sheet) (July 1992)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

information on patent family members

Intesrnational Application No

PCT/US 99/27619

Patent document Publication Patent family Publication

cited in search report date member(s) date

Us 5829723 A 03-11-1998 NONE

EP 0780134 A 25-06-1997 EP 0848516 A 17-06-1998
us 5954527 A 21-09-1999
us 5901150 A 04-05-1999

US 5431509 A 11-07-1995 CA 2102741 A 14-05-1994
EP 0602393 A 22-06-1994
JP 7305703 A 21-11-1995
AU 659233 B 11-05-1995
AU 2798892 A 28-06-1993
CA 2122610 A 10-06-1993
DE 69209088 D 18-04-1996
DE 69209088 T 31-10-1996
EP 0614382 A 14-09-1994
JP 7505062 T 08-06-1995
Wo 9310835 A 10-06-1993

DE 19621029 C 27-02-1997 NONE

Form PCT/ISA/210 (patent family annex) (July 1992)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

