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(57) Abstract: This invention relates to a chest support belt for wearing around a chest of a human being, comprising a strap that
is, in use, connected with a first end to a connector end part of a base member, a second end of the strap being attached to a sliding
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part, over a guide surface of the base member, in the direction of the connector end part to a roller member, and along the roller
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Chest support belt

Field of the invention

The invention relates to a chest support belt, which can be worn around the chest of a
patient that has undergone surgery to the chest. When a patient undergoes surgery to
the chest, such as for instance heart surgery, the ribs of the patient may need to be cut
along the sternum and be re-attached using wire, after completion of the heart surgery.
The resulting trauma will need to cure over the period of several weeks. During this
time, specific movements of the patient such as getting into an upright position, getting

out of bed or sneezing, are very painful as the chest injury is placed under stress.

Background of the invention

In order to prevent a painful expansion of the chest, a chest immobilising support belt is
known from EP 0 260 351, wherein a harness is described having a belt that partly
encircles the chest. The belt is supported by shoulder straps on the patient and has two
free ends, each with a handle that can be gripped by a patient with one hand in order to

tighten the belt and to relieve the stress from the chest.

The known chest immobilising strap has as a disadvantage that the position of the end
parts of the belt is not defined and that a separate shoulder strap is required for properly
positioning the strap on the patient. This results in a strap that is difficult to apply and
to a large degree of visibility of the strap, which may negatively affect the appearance
of the patient. Furthermore, as the ends of the strap are free to move independently, the
pull direction of the known strap is not defined, such that a restricting squeezing force

may not be applied in an effective as possible manner.

Accordingly, it is an object of the invention to provide a chest support strap which may
be casily attached around the chest of a patient and that can be operated in an easy one-
handed manner. It is a further object of the invention to provide a strap that can be

worn inconspicuously by the patient. It is again an object to provide a strap that can be

fixed in a squeezing position and that can be quickly released.
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Summary of the invention

Hereto the chest support belt according to the invention comprises a strap that is, in use,
connected with a first end to a connector end part of a base member, a second end of
the strap being attached to a sliding grip and being guided from a guide end part of the
base member, which guide end part is situated opposite to the connector end part, over
a guide surface of the base member, in the direction of the connector end part to a
roller member, and along the roller member back in the direction of the guide end part,
wherein the sliding grip can slide along the base member, the base member comprising
near the guide end part a fixed grip that is fixed to the base member, which fixed grip in
an untensioned state of the strap is situated at a distance of between 5 and 25 cm,

preferably between 10 and 20 cm from the sliding grip.

By attaching both ends of the strap and guiding one end via a loop on the base member
back to wards the guide end part of the gripping member, the patient can easily place
the strap around the chest in an untensioned state, and can by one-handed gripping the
sliding grip and the fixed grip on the base member, squeeze his fingers towards his
palm to tighten the strap by pulling it around the roller member along the base member.
In this manner, a defined pull force can be exerted on the chest. When the strain on the
chest has disappeared, for instance after sneezing, the patient can release the gripping
parts of the strap which can then relax and expand back to its larger circumferential
dimension. By using a closed strap around the chest of the patient, the belt of the
present invention can remain in its proper position without the need for additional

shoulder straps.

In one embodiment, the sliding grip comprises a slit through which the strap is guided,
the slit having about the same width as the width of the strap. By sliding the grip over
the strap, the strap functions as a rails and the width of the grip can remain about the
same as the width of the strap. Furthermore, guiding the sliding grip over the strap
instead of along the base member section, provides a fail safe and simple mechanism,
which avoids jamming and tilting of the base member. The strap may be guided
through a second slit in the base member from the guide end part towards the roller

member.
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For easy coupling of the chest support belt, the base member may near the connector
end part have a first connector member, which cooperates with a second connector
member attached to the first end of the strap. The strap can be fixed around the chest in

an casy and low-force manner.

In order to be able to keep the belt in a tensioned state and using both hands, the base
member of a chest support belt according to the invention may have a pivoting lever
near the roller member, which lever can be pivoted with a clamping surface into

clamping engagement with the roller member.

To keep the base member clear from the underlying wound, the base member may
have a curved surface with the first and second ends defining a support surface and

with a middle section spaced at a distance from the support surface.

Fig. 1 shows a three-dimensional view of the chest support belt according to the
invention in a detached state,

Fig. 2 shows a cross-sectional detail of the base member and grips of the support belt
shown in fig. 1,

Fig. 3 shows a perspective view of the base member and connector members in the
closed state,

Fig. 4 schematically shows the tensioning operation of the chest support belt after
applying the belt to the chest of a patient,

Fig. 5 schematically shows the locking function of the chest support belt of the present

invention.

Fig 1 shows a chest support belt 1 having a strap 2 and a base member 3. The strap 2
has at a first end 5 a connector member 7 which can be attached to connector end part 9
of the base member 3. The strap 2 furthermore comprises length adjustment means 11,
not shown in detail, at which the strap 2 is looped along a buckle and fixed onto itself
via a Velcro ™ fastener. At a second end 19, the strap is connected in a sliding manner

to the base member 3.
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After having adjusted to the right length, depending on the size of the chest of the
patient, prior to first time use, the strap 2 can be closed by engagement of the first
connector member 7 with the second connector member 13, which simply clicks in
place. Tightening of the belt 1 can occur by one-handed operation of the sliding grip 15
and moving this sliding grip 15 towards the fixed grip 17 on the base member 3. When
tightening the strap 2, the patient puts the palm of his hand against the fixed grip 17
while hooking his fingertips of 3 or 4 fingers behind the upstanding edge of the sliding
grip 15 and squeezes his hand closed. Hereby the second end 19 of the strap 2 is pulled
around a roller member on the base in the direction of the guide end part 21 of the base

member 3 and the strap 2 is tightened around the chest of the patient.

Figure 2 shows the base member 3 being provided near the connector end part 9 with
first connector member 13 comprising a first guiding projection 22, a ledge 23 and a
ridge 24. Upon connection, the lip 25 of the first connector member 7 can be slid under
the projection 22, such that the slit 26 accommodates the ledge 23 and the sharp ledge

23 engages with the vertical side 27 of the first connector member 7.

The second end of the strap 2 is guided via slits 30,31 in the fixed grip 17 along a
curved guide surface 33 to roller member 35. The roller member 35 can be a metal
cylindrical pin that is fixed or that can be rotatingly connected to a support on the base
member 3. The pin can have a smooth surface in case it is fixed or may be profiled
when it is mounted in a rotating manner. The end section of the strap 2 is looped back
along the roller member 35 in the direction of the fixed grip 17 and is attached to the
sliding grip 15. The sliding grip 15 can be moved over the guide surface 33 along the
strap 2 that passes through a slit 38 in the sliding grip 15, which is about the same
width as the width of the strap 2.

A stop member 39 is provided on the strap 2 in order to block movement of the sliding
grip 15 such that the distance D between the fixed grip 17 and the sliding grip 15 is no
longer than the span of a grip of a patient, which may, depending on the size of the

hands of the patient, lic between 5 and 25 cm and preferably be about 10 cm.



10

15

20

25

30

WO 2010/077144 PCT/NL2010/050002

5
A pivoting lever 42 is attached in a pivot point 43 and can be pulled in the direction of
the arrow L by a patient, to bring a clamping surface 44 into engagement with the strap
2 and clamps the strap against the roller member 35. After releasing the lever 42, it
remains in an upright position and keeps the strap 2 in a tightened state around the
patient’s chest, such that the patient has two hands available for other tasks than
squeezing of the strap. The tension on the strap can be quickly released by pressing

down upon the lever 42.

The base member 3 is of hollow curved shape and has first and second ends 50,51
which are supported on the chest and a middle section 52 that is spaced away from a
flat support surface 53 (indicated with the dashed line in the drawing) in order to

prevent the base member 3 from contacting the underlying wound to the chest.

Figure 3 shows the base member 3 in an operative state in which the first and second

connector members 7, 13 are coupled.

Figure 4 schematically shows how by moving the sliding grip 15 in the direction of the
arrow T, the strap 2 is pulled around the roller member 35 in the direction P of the fixed
grip 17, such that the belt 2 is tightened. The ergonomic design of the grips 15 and 17
allow the patient to easily hold the strap in a tightened state for a longer period of time,

until the strain on the chest has been relieved.

Figure 5 schematically shows the functioning of the pivoting lever 42, which is
operated by pulling it upward in the direction of the arrow L to clamp the strap 2
against the roller member 35. After releasing the lever 42 it remains in clamping
engagement with the roller member 35 such that the strap 2 remains under tension even

when the grips 15 and 17 are released.
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Claims

1. Chest support belt (1) for wearing around a chest of a human being,
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comprising a strap (2) that is, in use, connected with a first end (5) to a
connector end part (9) of a base member (3), a second end (19) of the strap
(2) being attached to a sliding grip (15) and being guided from a guide end
(21) part of the base member (3), which guide end part is situated opposite
to the connector end part (9), over a guide surface (33) of the base member,
in the direction of the connector end part (9) to a roller member (35), and
along the roller member (35) back in the direction of the guide end part (21),
wherein the sliding grip (15) can slide along the base member (3), the base
member comprising near the guide end part (21) a fixed grip (17) that is
fixed to the guide surface (33) of the base member (3), which fixed grip (17)
in an untensioned state of the strap (2) is situated at a distance (D) of

between 5 and 25 cm, preferably between 10 and 20 cm from the sliding

grip (15).

. Chest support (1) belt according to claim 1, wherein the sliding grip (15)

comprises a slit (38) through which the strap (2) is guided, the slit having
about the same width as the width of the strap.

. Chest support (1) belt according to claim 1 or 2, wherein the strap (2) is

guided through a second slit (30,31) in the base member (3) from the guide
end part (21) towards the roller member (35).

. Chest support belt (1) according to any of the preceding claims, wherein the

base member (3) has near the connector end part (9) a first connector
member (13) which cooperates with a second connector member (7)

attached to the first end (5) of the strap (12).
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7
5. Chest support (1) belt according to any of the preceding claims, the base
member (3) comprising near the roller member (35) a pivoting lever (42)
which can be pivoted with a clamping surface (44) into clamping

engagement with the roller member (35) and/or with the guide surface (33)..

6. Chest support (1) belt according to any of the preceding claims, wherein the
base member (3) has a curved surface (33) with the first and second ends
(50,51) defining a support surface (53) and with a middle section (52)

spaced at a distance from the support surface.
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