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ulate the suction pressure being applied to the pleural cavity of a
patient. This type of suction This invention relates to chest drainage
devices  control chamber generally consists of a pair of legs and more
particularly to an improved suction con-  or columns interconnected at
their bottom ends. trol chamber design wherein the overall height of   5
The top of the generally smaller, first column, is the chest drainage unit
may be reduced while       open to the atmosphere. The second column is
allowing the suction control chamber to produce    generally larger than
the first column and includes the desired negative pressure in the
patient's pleu-  a top end in flow communication with the vacuum ral
cavity.                                        source and the pleural
cavity of the patient. Chest drainage devices for removing fluids  10
The overall height of the suction control cham- from the pleural cavity of
a patient generally in-  ber typically dictates the minimum height of the
clude a collection chamber, a water seal chamber    chest drainage device.
Commonly available chest and a suction control chamber. The suction control
drainage devices have an overall height of approxi- chamber operates to
limit the negative pressure    mately 40 cm. In the typical suction control
cham- applied to the collection chamber and the pleural  15  ber,
approximately 25 cm. is attributable to the cavity of the patient. During
the operation of a   operational range of the chest drainage device. The
chest drainage device, liquid from the patient's   remaining height of the
chest drainage device is pleural cavity is drawn into and accumulated in
the  attributable to the air/water separation space lo- collection chamber.
Gases are drawn from the       cated above the water fill level and the
height of pleural cavity of the patient and pass through a   20  the base
or stand of the chest drainage device. water seal in the water seal chamber
to the source     The effectiveness of the air/water separation of suction.
The water seal operates as a barrier to  space at any given air flow rate
is determined by prevent the patient's pleural cavity from being ex-  the
overall suction control chamber geometry and posed to the atmosphere and
also prevents the      the height of the suction control chamber above the
patient's pleural cavity from being in direct flow of  25  liquid level. If
the air flow rate through the suction communication with the vacuum source.
control chamber is too high, liquid is entrained in U.S. Patent No.
3,783,870, issued to Schachet   the air and will be carried out of the
suction control on January 8, 1974, and U.S. Patent No. 4,439,190,
chamber. If this occurs, the vacuum pressure being issued to Protzmann et
al on March 27, 1984        applied to pleural cavity of the patient will
gradually describe the operation of a typical chest drainage   30  decrease
as the liquid level in the suction control device. US-A-4289158 discloses a
chest drainage    chamber is depleted. Additionally, the liquid from
collection system including a manifold to which a  the suction control
chamber may contaminate the suction control container, a water seal
container,  vacuum source and/or be deposited within other and one or more
collection containers are releas-  chambers of the chest drainage device.
Certain ably secured. The manifold includes a first passage   35  chest
drainage devices have incorporated baffles in communicating between the
suction control and      the top of the suction control chamber in an
effort water seal containers and a second passage com-   to decrease the
required height of the air/water municating between the water seal and
collection   separation space and to prevent the loss of water containers.
The system includes a suction control  in the suction control chamber.
apparatus including means for reducing the loss of  40  In a chest drainage
device, the pressure ap- liquid in the suction control container due to en-
plied to the pleural cavity of the patient is depen- trainment in air and
means for attenuating noise in  dent on the dynamic water height of the
liquid in the suction control container. A flexible plastic  the suction
control chamber. For example, if the sleeve is provided for transmitting
atmospheric air  desired patient pressure is 20 cm. [err] of vacuum into an
air chamber above the liquid in the suction   45  pressure, a dynamic water
height of at least 20 cm. control container without contact with the liquid
in  is required in the suction control chamber. In chest that container
during the transmission.            drainage devices which utilize a water
seal cham- The present invention is readily adaptable for  ber, the water
seal chamber will typically add ap- use in an integral one-piece chest
drainage device  proximately 2 cm. H20 of resistance so that if the or a
multi-bottle chest drainage device similar to  so  desired patient pressure
is 20 cm. [err], the suction the chest drainage devices referenced above.
Gen-  control chamber must provide 22 cm. [err] of vacu- erally, the
suction control chamber allows the user  um pressure to overcome the
resistance of the to apply a prescribed vacuum  pressure to the      water
seal chamber. The standard operating ranges pleural cavity of a patient by.
adding a predeter-  for most chest drainage devices is between 5 and mined
amount of liquid to the suction control cham-  55  25 cm. [err] vacuum
pressure. Therefore, in order bar. The commonly used chest drainage device
to have the capability of supplying 25 cm. [err] of utilizes a suction
control chamber which is ba-    vacuum pressure to the pleural cavity of
the pa- sically an unequal-legged water manometer to reg-  tient, this
portion of the suction control chamber 2   



3                 EP0402 117B1                      4 must be at least 25
cm. high. The baffle systems  tionally, the illustrated form of the present
invention used in certain chest drainage devices are de-    includes a
manifold which maintains flow commu- signed to prevent liquid from being
entrained in the  nication among the various chambers of the chest air and
may be used to reduce the height of the   drainage device. air/water
separation space and do not materially   5  The suction control chamber of
the present effect the dynamic water height of the suction   invention is
comprised of a pair of generally elon- control chamber. Therefore, unless
valves or other  gate columns in fluid communication at their bot- flow
restricting devices are used, the height of a  tom ends. The smaller, first
column extends down- chest drainage device must be at least 25 cm. plus
wardly into the larger, second column. The top end the height of the
air/water space or baffle chamber  10  of the first column is open to the
atmosphere while and the base of the chest drainage device.        the
bottom end of the first column includes a moveable float chamber generally
oriented in flow Summary of the Invention
communication with the bottom opening of the first column. Preferably, an
elongated sleeve is pro- The invention provides a chest drainage device  15
vided attached to the top of the float chamber to for removing fluids and
gases from the body of a  movably surround the first column. patient
comprising                                   In the preferred form of the
present invention, a collection chamber for flow communication    the
second column is larger than the first column with the body of a patient
wherein fluid from the  and substantially encloses the first column. The
top body of a patient will be collected therein,  20  end of the second
column is in flow communication said collection chamber being adapted for
with the vacuum source and the pleural cavity of communication with a
source of vacuum pressure    the patient. The height of the second column
is to apply a desired vacuum pressure to the body of  generally divisible
into two sections, the first sec- a patient to draw fluids into said
collection cham-  tion is the air/water separation space and is located
ber,                                         25  near the top end of the
second column. The sec- a liquid containing suction control chamber for
ond section is the suction control section which flow communication with
the atmosphere and said   extends from the bottom end of the suction
control source of vacuum pressure,                        chamber upwardly
to the air/water separation said suction control chamber having first and
space. The suction control section is the portion of second columns formed
therein and said first and   30  the suction control chamber which is
typically pre- second columns having top ends and bottom ends    filled
with liquid to create the dynamic water height and wherein said bottom ends
are in flow commu-   which controls the amount of vacuum pressure nication
with each other and said top end of said  actually being applied to the
pleural cavity of the first column is in flow communcation with the at-
patient. In the present invention, this liquid is par- mosphere and said
top end of said column is in  35  tially replaced by the float chamber so
that the flow communication with said source of vacuum     desired dynamic
water height may be obtained pressure when the device is in use,
characterised  without using the amount of liquid required in pre- in that
the control chamber includes              vious chest drainage devices. a
float means in flow communication with said     An advantage of the present
invention is that first column wherein in use said float means selec-  40
the improved suction control chamber allows for tively restricts the flow
of fluid between the source  the construction of a versatile chest drainage
de- of vacuum pressure and the atmosphere to regu-    vice which has either
a smaller overall height than late the amount of vacuum pressure applied to
the  the presently available chest drainage devices or body of a patient by
said source of vacuum pres-  has a greater operational range than presently
sure.                                        45  available chest drainage
devices without increasing The invention also includes a suction control
the height of the chest drainage device. chamber assembly comprising the
control chamber      Another advantage of the present invention is as
defined above.                                that the operational range of
the chest drainage In accordance with one form of the present     device is
linearly adjustable by adding or removing invention, the improved chest
drainage device is a   50  incremental amount of liquid from the suction
con- type of chest drainage device typically known as a  trol chamber.
three-bottle chest drainage device. Thus, the im-    Further advantage of
the improved suction con- proved chest drainage device of the present
inven-  trol chamber is that it is readily adaptable for use tion
preferably includes a collection chamber     on nearly any chest drainage
device. adapted to be in fluid communication with the   55   These, as well
as other features and advan- patient's pleural cavity; a water seal chamber
in  tages of the present invention will become appar- flow communication
with the collection chamber;   ent from the following detailed description
and ac- and an improved suction control chamber. Addi-    companying
drawings. 3  
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of the Drawings                    The water seal chamber 14 includes a
water seal column 30 and a baffle chamber designated Fig. 1 is a
cross-sectional side view of the   generally as 32. Liquid is poured into
the water preferred embodiment of the present invention;  seal chamber 14
through the fill cap 34 until it Fig. 2 is an enlarged cross-sectional view
of an   5   reaches the fill line indicated on the side of the alternative
embodiment of the suction control  water seal chamber 14. The volume of
liquid chamber of the present invention;               placed in the water
seal chamber 14 should be Fig. 3 is a cross-sectional view taken along
lines  sufficient to continuously cover the bottom opening 3-3 of Fig. 2;
and                              36 of the water seal column 30 during the
typically Fig. 4 is a perspective view of the float chamber  io  operation
of the chest drainage device 10. This of the present invention.
volume of liquid is commonly known as a water Fig. 5 is a cross-sectional
side view of an alter-  seal and is referred herein as the water seal 38.
native embodiment of the present invention;        The suction control
chamber 16 includes a Fig. 6 is an enlarged cross-sectional view of the
generally cylindrical first column 40 which is sur- suction control chamber
of the present inven-  is  rounded and substantially enclosed by a larger
tion;                                          second column 42. The top
end of the first column Fig. 7 is a cross-sectional view of an alternative
40 includes a fill opening 44 which is open to the embodiment of the
present invention taken      atmosphere and allows liquid to be poured into
the along lines 7--7 of Fig. 8; and                 suction control chamber
16. The first column 40 Fig. 8 is an enlarged cross-sectional view of the
20  extends downwardly into the suction control cham- suction control
chamber of the alternative em-  ber 16 from the fill opening 44 to a float
chamber bodiment of the present invention illustrated in  46 which movably
contacts the open bottom end of Fig. 7.
the first column 40. The float chamber 46 consists of a retaining ridge 48
on the top surface thereof; a Detailed Description of the Preferred
Embodiment    25  body section 50 and a lower base section 52. The body
section 50 includes a centrally positioned A preferred design of the
present invention is  recess 56 which slidably receives the bottom end
illustrated in the attached drawings and is des-  of the first column 40.
The inner diameter of the ignated herein, generally, as chest drainage
device  recess 56 is slightly larger than the outer diameter 10. The chest
drainage device of the present inven-  30  of the first column to allow air
to pass there- tion consists primarily of a collection chamber 12,
between. The retaining ridge 48 extends upwardly water seal chamber 14, a
suction control chamber  from the body section 50 to further retain the
first 16 and a manifold 18. In the preferred embodi-    column 40 therein
and to maintain the float cham- ment, the manifold 18 is attached to the
top of the  ber 46 in a slidable, generally contacting relation collection
chamber 12 and the suction control  35  with the bottom end of the first
column. The body chamber 16 is attached to the manifold 18 adjacent
section 50 and the base section 52 cooperate to to the water seal chamber
14. The manifold 18     create a float chamber 46 having a precisely de-
provides the desired flow communication between  fined buoyancy. the
collection chamber 12, the water seal chamber    The second column 42 of
this embodiment 14 and the suction control chamber 16, thus, elimi-  40
includes a top end in flow communication with the nating the need for
hoses, conduits and the like  vacuum source 58 and the pleural cavity of
the frequently used in a variety of other chest drainage  patient through a
variety of passageways in the devices.
manifold 18. The bottom end of the second column In order to provide for
the accurate measure-  42 is in flow communication with the bottom end of
ment of the fluid collected from the pleural cavity  45  the first column
40 and the float chamber 46. The of the patient, the collection chamber is
provided  second column 42 is generally divisible into two with inner walls
26 and 28, which, in combination  sections; the top section is the
air/water separation with the outer walls 20, divide the collection cham-
space 60 and the lower, second section, is the ber 12 into three
compartments, 12A, 12B, and     suction control section 62. The air/water
separation 12C. The height of wall 26 is less than the wall 28   50  space
60 operates to prevent liquid from being so that once compartment 12A is
filled, fluid will  drawn into the vacuum source 58 or into the collec-
flow into 12B, after compartment 12B is filled, fluid  tion chamber 12 of
the chest drainage device 10. will flow into spill over into compartment
12C. Each  The height of the air/water space 60 in the pre- compartment has
graduations thereon so that the   ferred embodiment, is typically 10-17 cm.
high and attending physician or nurse can readily determine   ss  may be
reduced through the use of a variety of the amount of drainage collected
from the pleural  baffles (not shown) or by modifying the overall cavity of
the patient.                            geometry of the suction control
chamber 16. 4  
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the second column 42 is   vides a dynamic water height of approximately 15
the suction control section 62. This section of the  cm. H20 and the float
chamber 46 applies a buoy- second column 42 creates the dynamic water
ancy force equivalent to 5 cm. a vacuum pressure height of the liquid in
the suction control chamber  in excess of 20 cm. H20 will be required
before air 16 and determines the amount of vacuum pressure   5   is pushed
into the suction control chamber 16 actually applied to the pleural cavity
of the patient.  through the first column 40 by the atmosphere. The typical
chest drainage device applies between  Therefore, by decreasing the
required dynamic wa- 5 and 25 cm. H20 to the pleural cavity of the     ter
height of the suction control chamber 16 by 5 patient and therefore the
minimum height of the   cm. the overall height of the suction control cham-
suction control section 62 is typically 25 cm. In the   io  ber 16 and
chest drainage device 10 may also be present invention, when liquid is
added to the suc-  reduced by approximately 5 cm. tion control chamber 16,
the volume and buoyancy      This capability is also useful where it is
desir- of the float chamber 46 decreases the amount of    able to increase
the operating range of the suction liquid necessary to create the desired
dynamic    control chamber 16 without increasing the overall water height
and therefore the overall height of the   15  height of the suction control
chamber 16. In the suction control section may be reduced to produce  past,
it was necessary to add a separate vacuum the desired patient vacuum
pressure.               regulator and bypass the suction control chamber
For example, in the typical suction control    16 to obtain higher vacuum
pressures. With the chamber 16, liquid is added to the bottom of the
present invention, it is possible to design a suction suction control
chamber 16 to a desired level cor-  20  control chamber 16 capable of
applying higher responding to the amount of vacuum pressure to    vacuum
pressures to the pleural cavity of the pa- be applied to the pleural cavity
of the patient. This  tient without significantly increasing the overall is
commonly known as the dynamic water height of  height of the suction
control chamber 16 by using the suction control chamber 16. At this level,
the  a float chamber of the type described herein. hydrostatic pressures in
the second column 42   25   In the second embodiment illustrated in Fig. 2,
cause a certain amount of liquid to flow upwardly  a damper 80 is used to
create a substantially into the bottom of the first column 40 until the
closed damper chamber 84 adjacent to the body upward pressure is balanced
by the downward       section 50 of the float chamber 46. The damper 80
pressure in the first column 40. This downward    of this embodiment
consists of an inwardly directed pressure is caused by the atmospheric
pressure  30  ridge in the bottom of the suction control chamber which
enters the first column through the top fill  16 which extends inwardly
from the side of the opening 44. During operation of the chest drainage
suction control chamber to a location adjacent in device 10, the vacuum
source 58 applies a vacuum   the float chamber 46. The use of the damper 80
pressure to the top of the second column 42 and   will decrease pressure
fluctuations caused by er- causes the liquid to be drawn from the first
column   35  ratic movement between the float chamber 46 and 40 into the
bottom section of the second column   the bottom of the first column 40.
When the float 42. As this occurs, air is pushed by atmospheric   chamber
46 moves downwardly from the bottom of pressure into the suction control
chamber 16      the first column 40, liquid in the damper chamber through
the first column 40 and into the second    84 must be displaced to allow
for the downward column 42 to offset the pressure difference be-  40
movement of the float chamber 48. In order for this tween the dynamic water
height of the column and  to occur, liquid in the damper chamber 84 must
the vacuum pressure being applied by the vacuum    flow around the sides of
the float chamber 46 and source 58.
past the damper 80. Likewise, when the float cham- The float chamber 46 of
the present invention  ber 46 moves upwardly, liquid must flow downwar-
normally operates to apply a buoyant force to the   45  dly into the area
of the damper chamber 84 va- bottom opening of the first column 40. This
buoy-  cated by the float chamber 46. ant force is directed upwardly
against the bottom of  The chest drainage device 10 of the present the
first column 40 and provides an added second  invention functions similar
to other chest drainage force in addition to the dynamic water height of
the  devices and is briefly discussed herein to assist in suction control
chamber 16 that must be overcome   50  describing the overall operation of
the present before air is pushed into the suction control cham-  chest
drainage device 10. Operation of the chest ber 16. When the vacuum source
58 applies a        drainage device 10 of the present invention in- vacuum
pressure in excess of the dynamic water     cludes the preliminary steps of
adding a predeter- height of the suction control chamber 16 and the  mined
amount of liquid to the water seal chamber buoyant force of the float
chamber 46, air is push-  55  14 to create the water seal 38 and adding a
pre- ed into the suction control chamber 16 through the  determined amount
of liquid to the suction control first column 40 to offset the difference.
Therefore, if  section 62 of the suction control chamber 16 to a the liquid
in the suction control chamber 16 pro-  level sufficient to provide the
desired patient vacu- 5 
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the vacuum hose is attached to  from the fill opening 44 to a float chamber
46 the vacuum source 58 and the drainage tube is     which movably contacts
the open bottom end of attached to the patient's pleural cavity, the
process  the first column 40. A ballast sleeve 64 is attached of suctioning
fluid from the patient's pleural cavity  to the top of the float chamber 46
and extends is begun. If the vacuum pressure from the vacuum    5
upwardly along the first column 40. source 58 exceeds the prescribed
patient vacuum      As in the first and second embodiments, the level,
atmospheric air is pushed into the suction  float chamber 48 consists of a
retaining ridge 48 on control chamber 16 through the fill opening 44; into
the top surface thereof; a body section 50 and a the first column 40 and
past the float chamber 46  lower base section 52. The body section 50 in-
into the second column 42 to decrease the vacuum   10  cludes a centrally
positioned recess 56 which pressure actually applied to the pleural cavity
of  slidably receives the bottom end of the first column the patient.
40. The inner diameter of the recess 56 is slightly During normal operation
of the chest drainage  larger than the outer diameter of the first column
device 10, the water seal 38 in the water seal    40 to allow air to pass
therebetween. The retaining chamber 14 may be drawn upwardly in the water
15  ridge 48 extends upwardly from the body section seal column whenever
the patient inspires (nega-  50 to further retain the first column 40
therein and tive pressure). The liquid will flow downwardly in  to maintain
the float chamber 46 in a slidable, the water seal column 30 and into the
reservoir   generally contacting relation with the bottom end of area 33 of
the water seal chamber 14 whenever the  the first column 40. The body
section 50 and the patient breathes out (positive pressure). As the fluid
20  base section 52 cooperate to create a float cham- is drawn from the
patient's pleural cavity, the liquid  ber 46 having a precisely defined
buoyancy by is collected in the collection chamber 12 and any  retaining a
specific amount of air therein. gases drawn from the pleural cavity of the
patient   In the present embodiment, when liquid is ad- will flow through
the water seal chamber 14 and   ded to the suction control chamber 16, the
volume into the vacuum  source 58. As described pre-  25  and buoyancy of
the float chamber 46 decreases viously, the operation of the water seal
chamber  the amount of liquid necessary to create the de- adds
approximately 2 cm. [err] of resistance so     sired dynamic water height
and therefore reduces that the typical suction control chamber 16 must  the
overall height of the suction control section 62. provide approximately 22
cm. [err] of vacuum        The addition of the ballast sleeve 64 to the
float pressure to overcome the additional resistance cre-  30  chamber 46
allows the patient suction pressure to ated by the operation of the water
seal chamber   be adjusted linearly so that the patient vacuum 14.
pressure may be increased or decreased by add- A third embodiment of the
present invention is  ing or removing an incremental amount of liquid to
illustrated in Figs. 4-8. Common numbers have     the suction control
chamber 16. been assigned to elements which are common to  35    As best
illustrated in Figs. 6 and 8, a ballast the  above-described  elements. As
described      sleeve 64 is added to the float chamber 46 so that above,
the chest drainage device 10 of the present  the pressure applied to the
pleural cavity of the embodiment consists generally of a collection
patient varies linearly during the operational range chamber 12, a water
seal chamber 14, a suction    of the chest drainage device 10. The ballast
sleeve control chamber 16 and a manifold 18. The mani-  40  64 consists
generally of a top, first section 66 and fold 18 is attached to the top of
the collection  a lower, second section 68. The top section 66 is chamber
12 and the suction control chamber 16 is  generally cylindrical and is
designed to slidably attached to the manifold 18 adjacent to the water
surround nearly the entire length of the first column seal chamber 14. The
manifold 18 provides the     40 without causing excess frictional
resistance desired flow communication between the collection   45
therebetween. The lower section 68 extends down- chamber 12, the water seal
chamber 14 and the     wardly from the top section 66 and tapers out-
suction control chamber 16, thus, eliminating the  wardly to a ballast
collar 70 which engages the need for hoses, conduits and the like
frequently  retaining ridge 48 on the float chamber 46. The used in a
variety of other chest drainage devices.  lower section 68 includes a pair
of tapered open- The suction control chamber 16 of the present  50  ings 72
which are surrounded by a pair of exten- embodiment includes a generally
elongate cylin-   sions 74 that allow atmospheric air to pass from drical
first column 40 which is surrounded and   the bottom of the first column 40
and into the substantially enclosed by a larger second column  second
column 42 through the tapered openings 42. The top end of the first column
40 includes a  72. The addition of the-ballast sleeve 64 to the float fill
opening 44 which is open to the atmosphere  55  chamber 46 allows the
buoyancy pressure created and allows liquid to be readily added to the
suction  by the relationship between the float chamber 46 control chamber
16. The first column 40 extends   and the ballast sleeve 64 to increase
linearly with downwardly into the suction control chamber 16    increases
in the fluid level in the suction control 
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also allows the chest drainage     by the float chamber 46 provides an
overall oper- device to operate at a lower initial vacuum pressure  ational
pressure in the suction control chamber 16 than is possible with the float
chamber 46 alone.  which is within the typical operating ranges of a Fig. 8
also illustrates the use of the damper 80,  chest drainage device 10 while
allowing the overall as described previously, to create a substantially   5
height of the suction control chamber 16 to be closed damper chamber 84
adjacent to the body     reduced. section 50 of the float chamber 46. The
use of the   By maintaining the preferred density of the damper 80 will
decrease pressure fluctuations     ballast sleeve 64 at or near the density
of water, caused by erratic movement between the float     the relationship
between the portion of the ballast chamber 46 and the bottom of the first
column 40.  10  sleeve 64 above the liquid level and the buoyancy When the
float chamber 46 moves downwardly        pressure of the float chamber 46
also creates a from the bottom of the first column 40 to allow air  suction
control chamber 16 wherein a visually to flow through the first column 40,
liquid in the  readable linear scale may be used on the side of damper
chamber 84 must be displaced to allow for  the suction control chamber 16
so that the user the downward movement of the float chamber 46.  15  may
easily modify the desired patient vacuum In order for this to occur, liquid
in the damper  pressure by adding or removing incremental chamber 84 must
flow around the sides of the float  amounts of liquid from the suction
control chamber chamber 46 and past the damper 80. Likewise,     16. If the
density of the ballast sleeve 64 is de- when the float chamber 46 moves
upwardly to       creased, the float chamber 46 would operate within
prevent air from flowing through the first column   20  a limited range of
dynamic water heights and the 40, liquid must flow downwardly and into the
area  operational range of the chest drainage device 10 of the damper
chamber 84 vacated by the float     would be reduced. A chest drainage
device 10 of chamber 46.                                       this type
would be able to produce the desired As an example of the operation of the
present  vacuum  pressures within a limited operational embodiment, a
dynamic water height of 7 cm. will  25  range such as between 15 and 20 cm.
H20. If the produce a suction control chamber pressure of     density of
the ballast sleeve 64 is increased, the approximately 7 cm. H20 to create a
patient vacu-  float chamber 46 would operate over a larger range um
pressure of approximately 5 cm. H20 when a     of dynamic water heights and
therefore, the oper- water seal chamber 14 is used. At a dynamic water
ational range of the chest drainage device 10 would height of approximately
17 cm., a suction control  30  be increased; however, the scale along the
side of chamber pressure of approximately 27 cm. H20      the suction
control chamber 16 would be com- will be created to apply a vacuum pressure
of     pressed such that it would be very difficult to approximately 25 cm.
H20 to the pleural cavity of  accurately adjust the suction control chamber
to the patient when a water seal chamber 14 is used.  provide the desired
vacuum pressure to the pa- An important factor in the operation of the   35
tient's pleural cavity. Any small change in the present invention is the
portion of the ballast sleeve  amount of liquid in the suction control
chamber 16 64 which is present above the liquid level at any  would
dramatically alter the vacuum pressure ap- given time. The density of the
ballast sleeve 64 is  plied to the patient. preferably at or near the
density of water so that   While the preferred form of the invention has
the submerged portion of the ballast sleeve 64 will  40  been described
with reference to one specific type not materially affect the buoyancy
pressure created  of drainage device, it will be apparent that various by
the float chamber 46. The portion of the ballast  changes and modifications
thereto may be made sleeve 64 above the liquid level in the suction
without departing from the true scope of the inven- control chamber 16 will
exert a downward pressure  tion as defined by the following claims. For
exam- on the float chamber 46 to oppose the buoyancy   45  ple, the general
shape or design of the float cham- pressure created by the submerged float
chamber   ber 46 or ballast sleeve 64 may be readily modified 46.
Therefore, when the dynamic water height in  to be adaptable for use with
nearly any suction the suction control chamber 16 is relatively small,
control chamber design as long as the float cham- the portion of the
ballast sleeve 64 above the liquid  ber is able to apply a buoyancy
pressure against level will exert a greater downward pressure to  50  the
equivalent of a first column and is moveable to oppose the buoyancy
pressure created by the float  allow air or liquid to flow between the
respective chamber 46. As the dynamic water height is in-    columns.
Additionally, it is readily anticipated that creased, less of the ballast
sleeve 64 will be above  the suction control chamber of the present inven-
the liquid level and the ballast sleeve 64 will exert a  tion may be an
integral part of a chest drainage smaller downward pressure against the
buoyancy   55  device or a separate suction control chamber which pressure
of the float chamber 46. This relationship  may be attached to nearly any
chest drainage between the portion of the ballast sleeve 64 above  device
without substantial modification or alteration 



the liquid level and the buoyancy pressure created  of the present
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Claims                                                 when the vacuum
pressure applied by the source of vacuum pressure (58) is greater than 1. A
chest drainage device (10) for removing           the desired patient
vacuum pressure. fluids and gases from the body of a patient comprising
5   5. The device of any one of the preceding a collection chamber (12) for
flow commu-       Claims, wherein the liquid in the suction con- nication
with the body of a patient wherein fluid  trol chamber (16) forms a dynamic
water from the body of a patient will be collected       height between the
first and second columns therein,
(40, 42) to resist the flow of air from the said collection chamber being
adapted for  10   atmosphere into the suction control chamber communication
with a source of vacuum pres-        (16) and the float means (46) provides
an sure (58) to apply a desired vacuum pressure       additive buoyant
force to resist the flow of air to the body of a patient to draw fluids
into said  from the atmosphere into the suction control collection chamber,
chamber (16). a liquid containing suction control chamber  15 (16) for flow
communication with the atmo-      6. A suction control chamber assembly
(16) in sphere and said source of vacuum pressure          flow
communication with a collection chamber (58)
of a drainage device for removing fluids from said suction control chamber
(16) having        the body of a patient, wherein the suction first and
second columns (40, 42) formed   20      control chamber assembly
comprises, therein and said first and second columns hav-         a first
column (40) having top and bottom ing top ends and bottom ends and wherein
ends wherein said top end is in flow commu- said bottom ends are in flow
communication         nication with the atmosphere, with each other and
said top end of said first         a second column (42) having top and bot-
column is in flow communication with the at-  25   tom ends wherein said
bottom end is in flow mosphere and said top end of said second
communication with said first column and said column is in flow
communication with said          top end is in flow communication with a
source source of vacuum  pressure (58), when the          of vacuum
pressure (58), characterised in that device is in use, characterised in
that the con-   the assembly includes trol chamber includes
30          a float member (46) buoyantly in flow com- a float means (46)
in flow communication        munication with said first column (40) to
selec- with said first column (40) wherein in use said    tively restrict
flow communication between the float means selectively restricts the flow
of      source of vacuum pressure (58) and the at- fluid between the source
of vacuum pressure        mosphere to regulate the amount of vacuum (58)
and the atmosphere to regulate the   35       pressure applied to the body
of a patient amount of vacuum pressure applied to the body of a patient by
said source of vacuum      7. The suction control chamber of Claim  6,
pressure (58).                                     wherein said suction
control chamber (16) fur- ther includes a damper (80) in the bottom end 2.
The device of Claim  1, wherein said float  40      of said suction control
chamber (16) to form a means comprises a buoyant float member (46)
liquid flow restricting chamber therein. operationally positioned in the
liquid contained in said suction control chamber (16) and in     8. A chest
drainage device as claimed in any one flow communication with said bottom
end of         of Claims 1 - 5, characterised in that the con- said first
column (40).                    45      trol chamber (16) includes a
ballast means (64) extending upwardly from said float means (46) 3.  The
device of Claim 1 or Claim 2, wherein said      within said second column
(42). suction control chamber (16) further includes a damper member (80)
extending inwardly into      9. The device of Claim 8, wherein the float
means said suction control chamber (16) to a position   50  (46) comprises
a float chamber (46) in flow adjacent to said float member (46) to form a
communication with the bottom end of said lower chamber section (84) to
inhibit the flow     first column (40). of liquid in said suction control
chamber (16). 10. The device of Claim 8 or Claim 9, wherein the 4. The
device of Claim 1, Claim 2 or Claim 3,  55      ballast means (64)
comprises a ballast sleeve wherein the float means (46) allows atmospher-
(64) substantially surrounding said first column 



ic air to be pushed into the suction control       (40). chamber (16)
through the first column (40) 8    15                EP 0 402 117 B1
*16 11. The device of Claim 8, 9 or 10, wherein the       der Atmosphare
und der Unterdruckquelle ballast means (64) has a density approximately
(58), equal to the density of the liquid in said suc-       wobei diese
Ansaug-Kontrollkammer (16) tion control chamber (16).
eine erste und zweite Saule (40,42) autweist 5      und die erste und
zweite Saule obere und 12. The device of Claim 11, wherein the float
untere Enden aufweisen und wobei die unteren means comprises a float
chamber (46) which         Enden in Flielkommunikation miteinander ste-
selectively blocks the bottom end of said first    hen und das obere Ende
der ersten SMule in column (40) in response to the difference be-
FlieSkommunikation mit der Atmosphare steht tween the vacuum pressure
applied by the   lO      und das obere Ends der zweiten SMule in source of
vacuum pressure (58) to the float        Fliefkommunikation mit der
Unterdruckquelle means and atmospheric pressure.                   (58)
steht, wenn die Vorrichtung im Gebrauch ist, 13. The device of Claim  12,
wherein the float           dadurch gekennzeichnet, daB means allows
atmospheric air to be pushed   t5        die Kontrolikammer ein
Auftriebsmittel (46) into the suction control chamber through the      in
Flieskommunikation mit der ersten Slule first column (40) when the vacuum
pressure         (40) aufweist, wobei das Auftriebsmittel beim K,>
applied by the source of vacuum pressure (58)      Gebrauch den DurchfluB
des Fluids zwischen is greater than the desired patient vacuum        der
Unterdruckquelle (58) und der Atmosphare pressure.
20      selektiv einschrlnkt, um den Betrag an Unter- druck, der durch die
Unterdruckquelle (58) an 14. The suction control chamber of Claim  10,
den K6rper eines Patienten angelegt wird, zu wherein the float means
includes a buoyant        regulieren. float chamber (46) and the ballast
means (64) comprises a ballast sleeve (64) and wherein  25  2. Vorrichtung
gemEB Anspruch 1, worin das Auf- the ballast sleeve extends upwardly from
the       triebsmittel einen schwimmfahigen Auftriebs- float chamber (46)
to movably surround part of     k6rper (46) umfaft, der funktionsgemaB in
der the first column (40).                             Fl~ssigkeit
angeordnet ist, die sich in der An- saug-Kontrolikammer (16) befindet, und
die in 15. The suction control chamber of Claim  14   30
FlieSkommunikation mit dem unteren Ende der wherein the ballast sleeve (64)
includes an        ersten Saule (40) steht. upper (66) and a lower section
(68) wherein the lower section (68) includes an opening     &  Vorrichtung
gemaB Anspruch 1 oder Anspruch therein to allow flow communication thereth-
2, worin die Ansaug-Kontrollkammer (16) zu- rough between the first and
second columns   35    saltzlich eine Dampfungseinrichtung (80) auf- (40,
42).                                          weist, die sich einwarts in
die Ansaug-Kontroll- K>
kammer (16), bis zu einer, an den Auftriebs- 16. A device as claimed in any
one of of Claims 1     korper (46) grenzenden Stelle, erstreckt, so - 5,
wherein the second column (42) is larger      daB ein unterer
Kammerabschnitt (84) gebildet than the first column (40) and substantially
4o   wird, der den Fllssigkeitsstrom in der Ansaug- encloses the first
column (40).                    Kontrollkammer (16) hemmt. PatentansprUche
4. Vorrichtung gemEaB Anspruch 1, 2 oder 3, wor- in das Auftriebsmittel
(46) ermoglicht, daB Um- 1. Vorrichtung (10) zur Toraxdrainage zum Entfer-
45  gebungsluft durch die erste SMule (40) in die nen von Flilssigkeiten
und Gasen aus dem          Ansaug-Kontrollkammer (16) eingelassen wird,
Korper eines Patienten, umfassend                 sobald der Unterdruck,
der von der Unter- eine Sammelkammer (12) zur Flisekom-
druckquelle (58) angelegt wird, grder ist als munikation mit dem Kbrper
eines Patienten, in     der gewtlnschte Unterdruck an dem Patienten. der
ein Fluid aus dem K6rper eines Patienten   50 gesammelt wird,
5. Vorrichtung nach einem der vorangegangenen wobei die Sammelkammer fOr
die Kommu-          AnsprUche, worin die FlUssigkeit in der An- nikation
mit einer Unterdruckquelle (58) einge-   saug-Kontrolikammer (16) einen
dynamischen richtet ist, um einen gewlnschten unterdruck       Oberstand
zwischen der ersten und der zwei- an den K8rper eines Patienten anzulegen,
um   as  ten SMule (40,42) erzeugt, so daB Widerstand Fluide in die
Sammelkammer abzusaugen,            gegen das Einstromen von Luft aus der
Atmo- 



eine FlOssigkeit enthaltende Ansaug-Kon-       sphEre in die
Ansaug-Kontrollkammer (16) ge- trolikammer (16) zur Fliefkommunikation mit
leistet wird, und worin das Auftriebsmittel (46) 9    17                EP
0 402 117 B1                    18           Iisl II eine zusltzliche
Auftriebskraft zur VerfOgung  12. Vorrichtung gemifB Anspruch 11, worin das
stellt, urn dem Einstromen von Umgebungsluft      Auftriebsmittel eine
Auftriebskammer (46) um- in die Ansaug-Kontrollkammer (16) entgegen-
faSt, die selektiv das untere Ende der ersten zuwirken.
SMule (40), in Abhangigkeit vom Druckunter- 5      schied zwischen dem
unterdruck, der von der 6. Ansaug-Kontrollkammer (16) in Flielkommuni-
Unterdruckquelle (58) auf das Auftriebsmittel kation mit einer Sammelkammer
einer Draina-       ausgeUbt wird, und dem Atmospharendruck, gevorrichtung,
zur Entfernung von Fluiden aus      versperrt. dem Korper eines Patienten,
wobei die An- saug-Kontrolikammer umfaSt,               10  13. Vorrichtung
gemaB Anspruch 12, wobei das eine erste Saule (40) mit oberem und un-
Auftriebsmittel gestattet, daB Umgebungsluft terem Ende, wobei das obere
Ende in FlieB-         durch die erste Saule (40) in die Ansaug-
kommunikation mit der Atmosphire steht,            Kontrollkammer
eingelassen wird, sobald der eine zweite Slule (42) mit oberem und
durch die Unterdruckquelle (58) erzeugte Un- unterem Ende, wobei das untere
Ende in FlieB-  i5  terdruck groBer ist als der gewfnschte Unter-
kommunikation mit der ersten SMule steht und      druck am Patienten. das
obere Ende in Flie~kommunikation mit ei- ner Unterdruckquelle (58) steht,
14. Ansaug-Kontrollkammer gemaB Anspruch 10, dadurch gakennzeichnet, daB
wobei das Auftriebsmittel eine schwimmflhige die Anordnung einen
Auftriebskorper (46)  20   Auftrisbskammer (46) enthalt und das Ballast-
umfaet, der schwimmfahig in Fliefkommunika-        mittel (64) eine
BallasthOlse (64) umfaet und tion mit der ersten S~ule (40) steht, so daB
die  wobei sich die Ballasthalse von der Auftriebs- Fliefkommunikation
zwischen der Unterdruck-       kammer (46) aus nach oben erstreckt, urn be-
quelle (58) und der Atmosphire selektiv einge-     weglich einen Teil der
ersten Saule (40) zu schrankt wird, um den Betrag des Unterdrucks,  25
umschlieBen. der am K6rper eines Patienten angelegt wird, zu regulieren.
15. Ansaug-Kontrolikammer gemaB Anspruch 14, wobei die Ballasthtllse (64)
einen oberen (66) 7. Ansaug-Kontrolikammer gemaB Anspruch 6,            und
einen unteren Abschnitt (68) umfaet, wobei wobei die Ansaug-Kontrolikammer
(16) ferner  30    der untere Abschnitt (68) eine Offnung umfaet, am
unteren Ende der Ansaug-Kontrolikammer          durch die eine
Fliefkommunikation zwischen (16) einen Dampfer (80) umfaet, so daB eine
der ersten und der zweiten Saule (40,42) er- Kammer gebildet wird, die den
Fltlssigkeits-      moglicht wird. strom einschrInkt. 35  16. Vorrichtung
gemaB einem der AnsprUche 1 bis &  Vorrichtung zur Toraxdrainage gemaB
einem          5, wobei die zweite Sgule (42) groBer ist als J>     der
Anspr~che 1 - 5, dadurch gekennzeichnet,        die erste SMule (40) und im
wesentlichen die daB die Kontrollkammer (16) ein Ballastmittel      erste
SMule (40) umgibt. (64) umfaet, das sich von dem Auftrisbsmittel (46) aus,
innerhalb der zweiten Saule (42),  4o  Revendlcatlons nach oben erstreckt.
1. Dispositif de drainage de cage thoracique (10) 9. Vorrichtung gemaB
Anspruch 8, wobei des            destind a extraire des fluides et des gaz
du Auftriebsmittel (46) eine Auftriebskammer (46)     corps d'un patient
comprenant: umfaet, die in FlieSkommunikation mit dem   45        une
chambre de collecte (12) destinee A unteren Ende der ersten Saule (40)
steht.         Otre en communication d'ecoulement avec le corps d'un
patient dans laquelle du fluide pro- 10. Vorrichtung gemaS Anspruch 8 oder
9, wobei        venant du corps d'un patient doit tre recueilli; das
Ballastmittel (64) eine BallasthUlse (64)         la chambre de collece
etant destinde a umfa~t, die einen betrachtlichen Tell der ersten   50
Otre en communication avec une source de SMule (40) umgibt.
depression (58) qui applique une depression souhait6e au corps d'un patient
afin d'aspirer 11. Vorrichtung gemMB Anspruch 8, 9 oder 10,          des
fluides dans la chambre de collecte; wobei das Ballastmittel (64) eine etwa
gleiche        une chambre de  reglage d'aspiration Dichte wie die Dichte
der Fl~ssigkeit in der  55  contenant du liquide (16), destinde a 8tre en 



Ansaug-Kontrollkammer (16) besitzt.               communication
d'4coulement avec l'atmosphb- re at avec la source de depression (58); la
chambre de rdglage d'aspiration (16) 10    19                EP 0 402 117
B1                    20    I !III! 11111111111111  1 comportant une
premibre et une seconde co-         exerce une force de flottabilite
additive pour lonne (40, 42) qui y sont amenagdes et la          s'opposer
a une rentree d'air en provenance premibre et la seconde colonne comportant
de l'atmosphbre dens la chambre de reglage des extrdmit~s superieures et
des extr6mites       d'aspiration (16). inftrioures, les extremit6s
infdrieures etant en   5 communication d'ecoulement l'une avec l'autre   6.
Ensemble de chambre de reglage d'aspiration et l'extremit4 supdrieure de la
premibre colon-    (16) en communication d'ecoulement avec une ne dtant on
communication d'dcoulement avec        chambre de collecte d'un dispositif
de draina- I'atmosphbre, tandis quo l'extremite superieure    ge destine &
extraire des fluides du corps d'un de la seconde colonne est en
communication   lo    patient, dans lequel I'ensemble de chambre de
d'4coulement avec la source de depression          rdglage d'aspiration
comprend: (58), lorsque lo dispositif est on service, carac-     une
premibre colonne (40) comportant des teris4 on ce quo la chambre de r4glage
com-        extremites sup6rieure ot inferieure, l'extremite prend:
superieure etant en communication d'ecoule- un moyen a flotteur (46) en
communica-  i1      ment avec I'atmosphere; tion d'dcoulement avec la
premibre colonne             une seconde colonne (42) comportant des (40)
dtant entendu qu'en service, le moyen a       extremites sup~rieure et
inf~rieure, I'extrdmit4 flotteur restreint selectivement l'ecoulement de
infdrieure etant en communication d'4coule- fluide entre la source de
depression (58) et       ment avec la premiere colonne et I'extremitd
l'atmosphbre pour regler le degr6 de depres-  20   supdrieure dtant en
communication d'ecoule- sion appliqu4 au corps d'un patient par la
ment avoc une source de depression (58), source de depression (58).
caractdris4 en ce que l'ensemble comprend: un element a flotteur (46) on
communica- 2. Dispositif suivant la revendication 1, dans le-    tion
d'6coulement de par sa flottabilite avec la quel le moyen & flotteur
comprend un corps   25    premibre colonne (40) pour restreindre selecti-
flottant (46) instalIl activement dans le liquide  vement la communication
d'ecoulement entre contenu dans la chambre de reglage d'aspira-       la
source de depression (58) et I'atmosphbre tion (16) et en communication
d'4coulement         afin de regler le degrt de depression applique avec
l'extremite inferieure de la premibre co-     au corps d'un patient. lonne
(40).                                30 7. Chambre de reglage d'aspiration
suivant la re- 3. Dispositif suivant la revendication 1 ou 2, dans
vondication 6, dans laquelle la chambre de loquel la chambre de reglage
d'aspiration (16)     reglage d'aspiration (16) comprend, on outre,
comprend, en outre, un element amortisseur         un amortisseur (80) dens
l'extrdmite inferieure (80) qui s'6tend vers I'int~rieur dans la cham-   35
de la chambre de reglage d'aspiration (16) bre de reglage d'aspiration (16)
vers une posi-    pour y former une chambre limitant I'6coule- tion
adjacente au corps flottant (46) pour for-    ment du liquide. mer une
section de chambre inferieure (84) destinoe a empfcher I'ecoulement de
liquide     &  Dispositif de drainage de cage thoracique sui- dans la
chambre de reglage d'aspiration (16).    40  vant l'une quelconque des
revendications 1 a 5, caractdris6 en co quo la chambre de regla- 4.
Dispositif suivant la revendication 1, 2 ou 3,      ge (16) comprend au
moins un element de dans lequel le moyen a flotteur (46) permet de
lestage (64) qui s'6tend vers le haut & partir du refouler de l'air
atmospherique dens la chain-     moyen a flotteur (46), a l'intdrieur de la
secon- bre de r6glage d'aspiration (16) & travers la  45  de colonne (42).
premibre colonne (40) lorsque la depression appliqu6e par la source de
depression (58) est  9. Dispositif suivant la revendication 8, dans le-
superieure a la depression souhaitee pour le       quel le moyen & flotteur
(46) comprend une patient.
chambre de flotteur (46) en communication 60      d'ecoulement avec
I'extrdmit6 inferieure de la 5. Dispositif suivant 'une quelconque des
reven-       premibre colonne (40). dications precedentes dans loquel le
liquido dans la chambre de reglage d'aspiration (16)    10. Dispositif
suivant la revendication 8 ou 9, dans forme une hauteur d'eau dynamique
entre la         lequel l'ilment de lestage comprend une 



premibre et la seconds colonne (40, 42) pour  55   douille de lestage (64)
entourant en substance s'opposer a une rentree d'air en provenance
la premibre colonne (40). de Iatmosphbre dans la chambre de r6glage
d'aspiration (16) at le moyen a flotteur (46)    21                EP 0 402
117 B1                    22     I       111111 11111  1 11. Dispositif
suivant la revendication 8, 9 ou 10 dans loquel I6l16ment de lestage (64) a
une densite approximativement 6gale a la densit4 du liquide contenu dans la
chambre de reglage d'aspiration (16).                         5 12.
Dispositif suivant la revendication 11, dans le- quel le moyen & flotteur
(46) comprend une chambre de flotteur (46) qui bloque selective- ment
I'extremitd inferieure de la premibre co-  l0 lonne (40) en reponse a la
difference entre la depression appliqu6e par la source de depres- sion (58)
au moyen a flotteur et la pression atmospherique. 15 13. Dispositif suivant
la revendication 12, dans le- quel le moyen A flotteur permet de refouler
de j..'   l'air atmospherique dans la chambre de regla- ge d'aspiration A
travers la premiere colonne (40) lorsque la depression appliqueo par la  2o
source de depression (58) est superieure & la depression souhaitee pour le
patient. 14. Chambre de reglage d'aspiration suivant la re- vendication 10,
dans loquel le moyen a flotteur  25 comprend une chambre de flotteur (46)
et I'element de lestage (64) comprend une douille de lestage (64), cette
douille s'etondant vers le haut a partir de la chambre de flotteur (46) de
manibre & entourer de fagon mobile une partie  3o de la premiere colonne
(40). 15. Chambre de reglage d'aspiration suivant la re- vendication 14,
dans laquelle la douille de les- tage (64) comprend une section sup6rieure
35 (66) et une section inferieure (68), la section inferieure (68)
comprenant une ouverture desti- nee & permettre une communication d'dcoule-
ment entre la premiere et la seconde colonne (40, 42).
40 16. Dispositif suivant I'une quelconque des reven- dications 1 & 5, dans
lequel la seconde colon- ne (42) est plus grande que la premiere colon- ne
(40) et renferme en substance la premibre  45 colonne (40). 60 66 12    


