
WO 2008/036344 PCT/US2007/020354  HANGING APPARATUS
FOR FIXING A MEDICAL DEVICE TO A SUBSTANTIALLY
HORIZONTAL OR SUBSTANTIALLY VERTICAL SUPPORT
STRUCTURE  BACKGROUND OF THE INVENTION 1. Field of the
Invention [00011 The present invention relates
generally to hanging mechanisms and in  particular to
a hanging apparatus for fixing a medical device to a
support structure.  2. Description of Related Art
[00021 Patients within hospital and extended health
care settings frequently must  utilize medical
instrumentation and other medical devices associated
with the monitoring  and/or treatment of a variety of
conditions. Such instruments and devices that often
must be'  positioned in close proximity to the
patient, range from simple blood pressure and
temperature  monitoring devices to more complex gas
and fluid pumps or reduced pressure treatment  system
devices. While some of these instruments are
constructed and positioned on their own  moveable
carts or wheeled carriages, many more are sized and
structured so as to require  placement on a tabletop
or on some other support fixture associated with the
patient's location. [00031 A common structure utilized
to retain such medical instruments and devices is  an
IV pole, so named because of its primary purpose of
hanging an intravenous (N) solution  bag or container
for administration of fluids to the patient. IV poles
are typically fitted with  wheeled stands that allow
the pole to be moved, especially with a patient that
is ambulatory.  This wheeled stand structure also
permits the IV pole and the associated objects it
supports to  be moved in and out of the patient's
locale as needed. [00041 The use of N poles is
sufficiently prevalent that many medical instruments
and  devices have been structured with brackets and/or
clamps that are sized and shaped to be fixed  to the
vertically oriented pole structure. These brackets
and/or clamps sometimes take the form  of clips or
screw-tightened enclosures. The vertical orientation
of these clamps, however, makes it difficult to use
the same attachment structure on any object other than
the vertically  structured IV pole. 1  SUBSTITUTE
SHEET (RULE 26) 



WO 2008/036344 PCT/US2007/020354  [0005] Other
structures typically found in close proximity to
patients requiring the use of medical instruments and
devices are hospital type bed frames and patient
wheelchairs. Each  of these latter two structures will
generally present horizontal bars, rails, or the like
to which  medical instruments and devices might be
attached if they are so configured to receive and
retain the horizontal bar structures. In general,
however, the clamp or attachment structures
associated with medical devices and instruments do not
lend themselves to easy modification  between a
structure that is appropriate for attachment to a
vertical pole and a structure  appropriate for
attachment to a horizontal bar. [0006] It would be
desirable to have a clamping or attachment device
capable of easy  structural modification such that the
same device could serve to attach a medical instrument
or  medical device to a vertically oriented stand,
such as an IV pole, or to a horizontally oriented
stand, such as a hospital bed railing or a bar
associated with a wheelchair. It would be desirable if
the attachment mechanism could be easily switched
between an orientation  appropriate for horizontal
attachment and an orientation appropriate for vertical
attachment. It  would be desirable if this versatility
in attachment orientation was accompanied by a secure
closure in either orientation, such that the medical
instrument or medical device was unlikely  to become
dislodged from the support structure. [0007] It would
further be beneficial if, in the use of the clamp or
attachment  mechanism, a definitive indication of the
secure state of the clamp could be provided.  BRIEF
SUMMARY OF THE INVENTION 100081 In fulfillment of the
above and other objectives, one embodiment of the
present  invention provides a clamping mechanism that
facilitates the attachment of a medical  instrument or
device to an IV pole, a bed, or a wheelchair
structure. The mechanism  incorporates components that
allow its use in conjunction with either a vertically
oriented support structure (such as an IV pole) or a
horizontally oriented support structure (such as a
bed rail or a wheelchair rail). The mechanism includes
a generally longitudinal, telescoping  assembly that
extends outward from the back of the medical
instrument and positions a  rotatable arm to serve as
a clamp opposing the back of the medical instrument or
device. The  mechanism assembly includes a cylindrical
shaft that extends outward (against the tension  force
of a spring) from a housing of the medical instrument.
Cammed surfaces within internal  



rotating components of the clamping mechanism assembly
allow for tightening of the clamp  against the support
structure after closure of the clamp under the
influence of the tensioning 2 WO 2008/036344
PCT/US2007/020354  spring. A knob allows the user to
rotate the internal components of the assembly to
further  engage the cammed surfaces and tighten
(close) the clamp against the support structure.
100091 Other objects, features, and advantages of the
present invention will become  apparent with reference
to the drawings and detailed description that follow.
BRIEF DESCRIPTION OF THE DRAWINGS [00101 FIG. 1A is a
perspective view of a medical instrument incorporating
a hanging  apparatus according to an embodiment of the
present invention, the hanging apparatus being
oriented in a vertical position for attachment to a
horizontally-oriented support structure; [00111 FIG.
lB is a perspective view of the medical instrument of
FIG. 1A affixed to  the horizontally-oriented support
structure; [0012) FIG. 2A is a perspective view of the
medical instrument of FIG. I A, the  clamping
incorporating the hanging apparatus being oriented in
a horizontal position for  attachment to a
vertically-oriented support structure; [00131 FIG. 2B
is a perspective view of the medical instrument of
FIG. 2A affixed to  the vertically-oriented support
structure; and [00141 FIG. 3 is an exploded
perspective view of the components of the hanging
apparatus of FIG. IA. 3 WO 2008/036344
PCT/US2007/020354  DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT [00151 In the following detailed
description of the preferred embodiments, reference is
made to the accompanying drawings that form a part
hereof, and in which is shown by way of  illustration
specific preferred embodiments in which the invention
may be practiced. These  embodiments are described in
sufficient detail to enable those skilled in the art
to practice the  invention, and it is understood that
other embodiments may be utilized and that logical
structural, mechanical, electrical, and chemical
changes may be made without departing from  the spirit
or scope of the invention. To avoid detail not
necessary to enable those skilled in the  



art to practice the invention, the description may
omit certain information known to those  skilled in
the art. The following detailed description is,
therefore, not to be taken in a limiting  sense, and
the scope of the present invention is defined only by
the appended claims. [0016] The hanging apparatus of
the present invention may be easily manufactured as
part of an original equipment structure for a medical
instrument or a medical device that is to  be
positioned adjacent a patient requiring use of the
instrument. The hanging apparatus may  also, in
certain circumstances, be retrofit into existing
devices where space within the device  enclosure
allows such placement. In either case, the first step
in utilizing the benefits of the  assembly is to
determine if the medical device or instrument must be
attached to an IV pole, to  a bed railing, or to a
wheelchair frame component. In some instances, it may
be possible to  choose between the various support
structures for the instrument, and to select that
support  platform most advantageous to the patient, or
most unobtrusive to the patient's environment. [00171
If an IV pole is to be utilized to support the medical
instrument, then the hanger  arm structure of the
present invention is positioned in a substantially
horizontal position so as  to engage the vertical
orientation of the IV pole. If the instrument is to be
positioned on a bed  or a wheelchair, the arm of the
hanger may be positioned in a substantially vertical
orientation  by rotating the arm downward from the
horizontal orientation approximately 90 degrees. After
rotation, the clamping mechanism assembly is pulled
outward from the back of the medical  instrument by
gripping a knob positioned on the end of the assembly.
The mechanism is then  pulled out in telescoping
fashion against the force of an internal spring, and
the arm is placed  around the pole (in the case of an
IV pole) or over the railing of the bed or frame of
the  wheelchair (in the case of a horizontal support
structure). The user then gradually releases the
mechanism under the spring tension by allowing the
assembly to return towards the back of  the instrument
to the point where the arm and the back of the
instrument each come into  contact with the pole or
railing. This spring tension is sufficient to close
the arm against the 4 WO 2008/036344 PCT/US2007/020354
horizontal or vertical support structure but is not
sufficient to retain the instrument tightly  against
the support structure as gravity acts on the
instrument. [00181 In order to tightly secure the
clamp around the support structure, the knob is
turned clockwise until an arrow indicator on the
device (on the back face of the instrument)  



lines up with a "locked" symbol on the knob, or an
audible click is heard representing the  position of
the assembly in a detent associated with this stepwise
rotation. The mechanism is  thereby positioned in a
locked condition. To further increase the force of the
clamp against the  longitudinal support structure, the
knob may be further turned clockwise in a manner that,
due  to the internal configuration of the assembly
described in more detail below, draws the clamp  arm
further in towards the back face of the instrument and
thereby increases the clamping  force against the
support structure. [00191 To remove the clamping
mechanism assembly (and the medical instrument),  the
process is generally reversed. The knob is turned
counterclockwise until the arrow  indicator on the
instrument lines up with an "unlocked" symbol on the
knob. Once again, the  mechanism may then be pulled
outward from the back of the medical instrument or
device,  again under spring tension, to the point
where the support structure (vertical or horizontal)
is  released from the clamping enclosure. The medical
instrument may then be removed from the  support
structure for repositioning or removal from the
patient environment. The detailed  manner in which the
hanging apparatus of the present invention operates to
achieve the above  functionality is now described in
detail. ,100201 Reference is made to FIGS. IA, 1B, 2A,
and 2B for a brief description of the  primary
external components of a hanging apparatus 30
according to an embodiment of the  present invention
and the manner in which the hanging apparatus is
associated with a medical  instrument or a medical
device. In the example shown in FIG. I A, a reduced
pressure  treatment pump 10 is sized and structured to
be appropriate for placement in close proximity  to a
patient undergoing, for example, reduced pressure
tissue treatment. Instrument 10 in this  case includes
a handle 12 for portability positioned on the top of
instrument housing 14. Of  particular importance to
the use and application of the present invention is
the structure of the  back panel 16 of instrument 10,
which structure is described in more detail below.
Also  disclosed in FIG. 1 are the primary external
components associated with hanging apparatus 30.  In
this view shown in FIG. 1A, a knob 32, a clamp arm 34,
a clamp shaft 36, and a clamp  housing 38 are each
disclosed. It should be noted that the orientation of
clamp arm 34 shown  in FIGS. IA and lB is suitable for
positioning medical instrument 10 on a horizontally
oriented support structure 24. 5 



WO 2008/036344 PCT/US2007/020354 [0021] The
construction of medical instrument 10 shown in FIGS.
IA, I B, 2A, and 2B  is preferably designed to work in
complimentary fashion with hanging apparatus 30. The
back  panel 16 of medical instrument 10 is structured
to facilitate attachment to either a horizontal or
vertical support structure. A vertical channel 18 is
formed into back panel 16 of instrument 10
appropriate for receiving a vertically oriented
support structure (as shown in more detail in  FIGS.
2B). Horizontal channel 20 is likewise configured to
facilitate retention of a - horizontally oriented
support structure 24 as shown in FIG. 1 B. Horizontal
channel 20 is  positioned on back panel 16 immediately
below the placement of hanging apparatus 30 in such  a
manner that the simple positioning of instrument 10
over the horizontal support structure 24  lands the
support structure into channel 20 and against the
underside of hanging apparatus 30.  Gravity inclines
the placement of instrument 10 into this
configuration. [0022] Further facilitating the
placement of instrument 10 over and in association
with  a horizontal support structure 24, are guide
extensions 22. Positioned above channel 20 and
substantially in-line with hanging apparatus 30, guide
extensions 22 serve to further facilitate  the
placement of instrument 10 on top of and tightly
against a horizontal support structure 24.  When
utilized in the vertical orientation, described below
in conjunction with FIGS. 2A and  2B, one of the two
guide extensions 22 continues to facilitate the
positioning of instrument 10  on the vertically
oriented support structure. [0023] FIGS. 2A and 2B, as
mentioned above, illustrates hanging apparatus 30 with
clamp arm 34 positioned in a substantially horizontal
position suitable for facilitating the  clamping
attachment of instrument 10 to a vertical support
structure 26 (shown in dashed  outline). FIGS. 2A and
2B therefore represent the configuration appropriate
for use in  conjunction with an IV pole or the like.
FIGS. IA and 1B, on the other hand, disclose the
configuration appropriate for use in conjunction with
a bed rail or a wheelchair frame or the  like. [0024]
In use, prior to placement on the support structure,
clamp arm 34 is rotated into  the appropriate
configuration dependent upon the support structure
orientation being utilized.  By internal mechanisms
that are described in more detail below, the spring
tensioned features  of the hanging apparatus 30, pull
clamp arm 34 into contact with the support structure
(whichever direction it is oriented) at which point
the user rotates knob 32, preferably in a  



standard clockwise tightening direction, to further
secure hanging apparatus 30 against the  support
structure component. It should be noted that the
orientation of the various structures  described above
are such that in either case, a loose clamp does not
result in a completely open  clamp such that the
instrument 10 might fully dislodge from the support
structure. In the 6 WO 2008/036344 PCT/US2007/020354
horizontal orientation shown in FIG. 1, a loose clamp
would still retain the instrument 10 in  close
proximity to the horizontal support structure by the
force of gravity downward on the  instrument. Only
after some loosening of the clamp, by telescoping
movement outward as  against the tension of the
internal spring, would the instrument be removable
from the  horizontal support structure. Likewise, in
conjunction with the vertical orientation shown in
FIGS. 2A and 2B, the length of the clamp arm 34, and
its position proximate to the guide  extension 22, is
such that mere loosening of the clamp does not create
an opening sufficient  alone for removal of the
instrument from the clamp enclosure. While the
components of  hanging apparatus 30, again as
described in more detail below, are such as to
generally prevent  the loosening of the clamp under
normal use, these further structural features help
prevent any  significant dislodgement of the
instrument from the chosen support structure. [00251
Reference is now made to FIG. 3 for a more detailed
description of the various  components of the hanging
apparatus 30 shown generally in FIGS. 1 & 2. For
reference,  hanging apparatus 30, shown in FIG. 3,
includes the external components described above,
namely knob 32, clamp arm 34, and clamp shaft 36.
Additionally, clamp housing 38 is fully  disclosed in
FIG. 3 wherein only the external face of clamp housing
38 is visible in FIGS. IA,  1B, 2A, and 2B. As
illustrated in FIG. 3, hanging apparatus 30 may be
constructed wholly  separate from the structure and
components of instrument 10, and may in fact be later
assembled into instrument 10, as long as appropriate
accommodations are made within the  instrument
enclosure to receive and retain the assembly. [00261
The components of hanging apparatus 30 are selected,
structured, and  positioned to accomplish three basic
functions. The first function, in the process of
securing  the medical instrument to the support
structure, is the ability to open and extend the clamp
to  receive the support structure for attachment. A
second function is the free rotation of clamp  arm 34
through at least a 90 movement so as to orient the arm
for either vertical or horizontal  



attachment. To fulfill a third function, the
components are structured to permit a tightening of
the clamp, beyond the force of the tension spring,
through the use of caromed surfaces that  draw the
clamp inward upon rotation of the knob of the clamp
assembly. The components that  achieve each of these
functions are described in more detail below. [00271
Clamp housing 38 is structured and sized to rotatably
receive clamp shaft 36 to  a point where clamp arm 34
comes into near contact with the outward face of clamp
housing  38. Housing cover 42 provides both a means
for closing clamp housing 38 (after the insertion  of
the balance of the assembly components) and,
structured as shown in FIG. 3, a means for 7 WO
2008/036344 PCT/US2007/020354  retaining the entire
hanging apparatus 30 within the instrument enclosure
utilizing the  preferenced clips shown on the top of
housing cover 42 and on the sides of housing 38.
[0028] The view in FIG. 3 shows further detail of the
components associated with the external structures of
hanging apparatus 30. These include a clamp face plate
44, configured to  be positioned with and retained by
clamp arm 34 as shown. A notch or channel in clamp
face  plate 44 is designed to receive and center the
longitudinal pole or railing to which the device is
to be clamped. This channel aligns with and opposes
either of the two similar channels 18 and  20
described above in association with FIGS. IA, 1B, 2A,
and 2B. In this manner, a pole or  bar of varying
diameters may be accommodated within the structures of
the clamp of the  present invention. In the preferred
embodiment, clamp face plate 44 may be constructed of
a  resilient elastomeric material or the like to
facilitate clamp tightening. [0029] Knob 32 is shown
as it is positioned at one end of clamp shaft 36,
placing  clamp arm 34 between the knob 32 and the
shaft 36. In the preferred embodiment, clamp arm  34
is rigidly fixed to and rotates with shaft 36. Set
screw 54 is positioned within knob 32 to  engage
internal shaft 40 and fix knob 32 to the end thereof.
This connection and its function  are described in
more detail below. [0030] Reference is again made to
FIG. 3 for a more detailed description of the
internal components of the hanging apparatus 30 and
the manner in which they operate to  accomplish each
of the functions described above. Internal shaft 40 is
designed to move freely  in a longitudinal direction
out from clamp housing 38 under the influence of its
attachment to  knob 32 and its concentric positioning
within tubular shaft 36. Set screw 54 passes through
an  



aperture in knob 32 and engages an aligned aperture in
a proximal end of internal shaft 40.  Positioned
inside of internal shaft 40 is tension spring 50,
which is fixed at one end within  internal shaft 40 by
way of set screw 54. The opposing end of tension
spring 50 is fixed  relative to housing 38 and/or
housing 14. -In this manner, the assembly components
that  include knob 32, clamp arm 34, clamp shaft 36,
and internal shaft 40 may be drawn out from  clamp
housing 38 in telescoping fashion, in opposition to
the tension provided by tension  spring 50, in a
manner that opens the clamp to receive the support
structure horizontal or  vertical component. End plate
48, positioned within clamp housing 38, and through
which  internal shaft 40 extends, limits this
longitudinal movement of the described components out
from housing 38. End plate 48 further limits the
rotational range of the internal shaft 40 due to  its
interaction with second cam member 46 described below.
Limiting the rotational  movement of the internal
shaft 40 prevents the locking and tightening
mechanisms of the  hanging apparatus 30 from
separating the housing cover 42 from the clamp housing
38. 8 WO 2008/036344 PCT/US2007/020354 [00311 In the
manner of the assembled components described above, it
can be seen that  through the combination of hollow
clamp shaft 36, attached to clamp arm 34, surrounding
and  rotatable about internal shaft 40, clamp arm 34
may be turned between a horizontal position  (suitable
for engagement with a vertically oriented support
structure), and a vertical position  (suitable for
clamping onto a horizontal support structure). This
motion therefore  accomplishes the second of the three
functions mentioned above, namely the ability to re-
orient clamp arrn 34 and its associated clamp face
plate 44, for engagement of either a  horizontal or a
vertical oriented support structure. [00321 Finally, a
cam mechanism comprising first and second cam members,
58, 46, as  well as a locking member 52, provide the
third functionality described above, namely the
ability to rotate the internal components of the
assembly in such a manner as to further tighten  the
clamp against the support structure. First and second
cam members 58, 46 include  complementary inclined
surfaces 64, 66 and are fixed relative to the internal
shaft 40. The  internal shaft 40 and the cam members
58, 46 will rotate under the influence of the user
turned  knob 32. The locking member 52 is rotatably
affixed to the internal shaft 40 by an attachment
spring 60. The locking member 52 is positioned on the
internal shaft 40 between the inclined  



surfaces of the first and second cam members and
includes a second plurality of teeth 68  configured to
mate with a first plurality of teeth (not shown) along
a bottom surface of the  housing cover 42. When the
housing cover 42 is fixed to the clamp housing 38, the
first  plurality of teeth are aligned with the
longitudinal enclosure of the clamp housing 38. When
the internal shaft 40 is in an unlocked position, the
locking member 52 is positioned on a  substantially
flat surface 70 of the internal shaft 40. As the
internal shaft 40 is rotated into a  locked position,
the locking member 52 moves off of the substantially
flat surface 70, which  causes a radially outward
displacement of the locking member 52 relative to the
internal shaft  40. This outward displacement causes
the second plurality of teeth 66 to lockingly engage
the  first plurality of teeth (i.e. the locking
mechanism).. Additional clockwise rotation of knob 32,
and therefore of internal shaft 40, effects a
displacement of internal shaft 40 further into
housing 38, and therefore closes the clamp arm 34
tighter against the support structure and  pulls the
support structure against the back of the medical
instrument (i.e. the tightening  mechanism). A stop
member 72 fixed to the second cam member 46 rotates
within the end  plate 48 as the internal shaft 40 is
rotated during the locking and tightening operations
described above. A shoulder (not shown) fixed within
the bore of the end plate cooperates  with the stop
member 72 to limit the rotational range of the second
cam member 46, and thus  the internal shaft 40, to
prevent overtightening, which could damage the hanging
apparatus 30. 9 WO 2008/036344 PCT/US2007/020354
[00331 Internal detents or stops associated with clamp
shaft 36 may be included to allow the shaft/arm
combination 36/34 to be easily positioned in either a
horizontal or vertical  orientation depending upon the
specific application of the clamp. Likewise,
appropriately  positioned detents or stops in
association with internal shaft 40 and caromed
surfaces 46, 52,  and 58 allow a definitive tightening
of the clamp that prevents a reverse rotation of
internal  shaft 40 under the influence of the cammed
surfaces. Retention spring 60 is positioned to  ensure
that the short rack caromed surface 52 is pulled down
when the cam is rotated. [00341 It should be apparent
from the foregoing that an invention having
significant  advantages has been provided. While the
invention is shown in only a few of its forms, it is
not just limited but is susceptible to various changes
and modifications without departing from  the spirit
thereof. 



10 WO 2008/036344 PCT/US2007/020354  CLAIMS  We claim:
1. A medical device hanging apparatus for facilitating
the removable attachment of a medical  instrument
alternately to a vertical or a horizontal longitudinal
support structure, the  hanging apparatus comprising:
a clamp shaft, the clamp shaft rotatable about a
central longitudinal axis and  comprising a
cylindrical tube fixed with a clamp arm extending
orthogonally  from the clamp shaft; an internal shaft,
the internal shaft comprising a longitudinal hollow
structure  positioned in telescoping fashion within
the cylindrical tube of the clamp  shaft; a clamp
knob, the knob fixed to a first end of the internal
shaft, as the internal shaft  extends through the
clamp shaft, in a manner that positions the clamp arm
generally between the knob and the balance of the
longitudinal clamp shaft; a tension spring, the spring
positioned within and generally extending the length
of  the internal shaft, the spring fixed at a first
end thereof to the first end of the  internal shaft; a
clamp housing, the housing comprising a longitudinal
enclosure generally  surrounding the clamp shaft and
providing an aperture through which the  clamp shaft
extends, the clamp arm and the knob positioned
external to the  housing, a second end of the tension
spring fixed to a point on the housing  distal to the
aperture such that telescoping withdrawal of the clamp
shaft  through the aperture is resisted by the tension
spring, the clamp housing  fixed in association with
the medical instrument; and a rotational cam
mechanism, the cam mechanism positioned between the
clamp  housing and the internal shaft wherein rotation
of the internal shaft, as  effected by rotation of the
knob, directs a longitudinal movement of the  internal
shaft, the attached knob, and therefore the clamp arm,
in a manner  that tends to close the hanging
apparatus. 



2. The apparatus according to claim 1, wherein the cam
mechanism further comprises: first and second cam
members fixed to the internal shaft and having
complementary  inclined surfaces; 11 WO 2008/036344
PCT/US2007/020354  a locking member rotatably
positioned on the internal shaft between the
complementary inclined surfaces of the first and
second cam members, the  locking member including a
plurality of teeth. 3. The apparatus according to
claim 1 further comprising: a first plurality of teeth
fixed to the clamp housing and positioned along the
longitudinal enclosure of the clamp housing; wherein
the internal shaft includes a substantially flat
surface;  wherein the cam mechanism further comprises:
first and second cam members fixed to the internal
shaft and having  complementary inclined surfaces; and
a locking member rotatably positioned on the internal
shaft between the  complementary inclined surfaces of
the first and second cam members  and including a
second plurality of teeth, the locking member being
positioned on the substantially flat surface of the
internal shaft when the  internal shaft is in an
unlocked position, the locking member being  moved off
of the substantially flat surface when the internal
shaft is  rotated into a locked position such that the
second plurality of teeth  lockingly engage the first
plurality of teeth. 4. The apparatus according to
claim 3, wherein subsequent rotation of the internal
shaft after  being placed in the locked position
results in a longitudinal movement of the internal
shaft  as the locking member follows the inclined
surfaces of the first and second cam members. 5. The
apparatus according to claim 3, wherein the first
plurality of teeth are disposed on a  housing cover of
the clamp housing. 6. A medical device hanging
apparatus for, facilitating the removable attachment
of a medical  instrument alternately to a vertical or
a horizontal longitudinal support structure, the
hanging apparatus comprising: 



a clamp housing defining a longitudinal enclosure
along which are positioned a first  plurality of
teeth; a clamp shaft retractably positioned within the
longitudinal enclosure, the clamp  shaft being
rotatable about a central longitudinal axis and
comprising a  cylindrical tube fixed with a clamp arm
extending from the clamp shaft;  12 WO 2008/036344
PCT/US2007/020354 an internal shaft having a
substantially flat surface rotatably positioned within
the  cylindrical tube of the clamp shaft; first and
second cam members fixed to the internal shaft and
having complementary  inclined surfaces; and a locking
member rotatably positioned on the internal shaft
between the  complementary inclined surfaces of the
first and second cam members and  including a second
plurality of teeth, the locking member being
positioned  on the substantially flat surface of the
internal shaft when the internal shaft  is in an
unlocked position, the locking member being moved off
of the  substantially flat surface when the internal
shaft is rotated into a locked  position such that the
second plurality of teeth lockingly engage the first
plurality of teeth. 7. The apparatus according to
claim 6, wherein subsequent rotation of the internal
shaft after  being placed in the locked position
results in a longitudinal movement of the internal
shaft  relative to the clamp housing as the locking
member follows the inclined surfaces of the  first and
second cam members. 8. A reduced pressure treatment
apparatus comprising: a main housing having
horizontally and vertically oriented channels on a
side  thereof; a reduced pressure source contained
within the main housing to provide a reduced  pressure
to a tissue site; a hanging apparatus comprising: a
clamp housing fixed within the main housing and
defining a longitudinal  enclosure along which are
positioned a first plurality of teeth; 



a clamp shaft retractably positioned within the
longitudinal enclosure, the  clamp shaft being
rotatable about a central longitudinal axis and
comprising a cylindrical tube fixed with a clamp arm
extending from  the clamp shaft, the clamp arm being
selectably positionable between  horizontal and
vertical positions substantially parallel to the
horizontally  and vertically oriented channels of the
main housing; an internal shaft having a substantially
flat surface rotatably positioned within  the
cylindrical tube of the clamp shaft; 13 WO 2008/036344
PCT/US2007/020354  first and second cam members fixed
to the internal shaft and having complementary
inclined surfaces; and a locking member rotatably
positioned on the internal shaft between the
complementary inclined surfaces of the first and
second cam members  and including a second plurality
of teeth, the locking member being  positioned on the
substantially flat surface of the internal shaft when
the  internal shaft is in an unlocked position, the
locking member being  moved off of the substantially
flat surface when the internal shaft is  rotated into
a locked position such that the second plurality of
teeth  lockingly engage the first plurality of teeth;
9. The apparatus according to claim 8, wherein
subsequent rotation of the internal shaft after  being
placed in the locked position results in a
longitudinal movement of the internal shaft  relative
to the clamp housing as the locking member follows the
inclined surfaces of the  first and second cam
members. 14 


