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Description

TECHNICAL FIELD

[0001] A disclosed clamping system relates to a fluid
coupling assembly with a redundancy feature.

BACKGROUND ART

[0002] Because of space confinements within certain
operational environments such as an aircraft, coupling
clamping assemblies for interconnecting tubular fluid
conduits are often located at places that are difficult to
reach, to see and to service. Thus, it is desirable to have
coupling latch assemblies that include coupling latch
mechanisms that can be easily manipulated with one
hand to promote operational control. In addition, because
of the potential operational environment where a coupling
assembly may be used, it may be advantageous to have
a redundancy feature to minimize inadvertent leakage of
the conduit coupling joint should one coupling latch
mechanism become damaged or fail to be properly
latched in the installation process.
[0003] The use of a single latch draw spring is known.
Moreover, clamping systems for fluid conduits are known
that utilize a single latching device to pull the ends of a
circular clamp together to hold the opposing ends of con-
duits to seal the two together. For example, U.S. Pat. No.
4,008,937 issued to E. Filippi on Feb. 22, 1977, discloses
a split coupling assembly having a toggle clamp which
latches and tensions a rod retainer to provide a clamping
force. U.S. Pat. No. 4,924,913 issued to N. Pedersen on
May 15, 1990, discloses a tube coupling system for join-
ing metal tubes using a split coupler having a spring lock-
ing member. These latching devices have only one
means of attaching and drawing together one end of the
clamp to a second end of the clamping system thereby
securing an end of a first conduit to a second conduit.
Some even provide for increased security by providing
an intermediate stop on the retainer latch mechanism to
prevent the inadvertent or sudden complete release of
the retaining band and the joined fluid conduits.
[0004] There are also examples of coupling clamping
systems having redundant retention systems. For exam-
ple, U.S. Pat. No. 5,620,210 issued to T.Eyster et al. on
April 15, 1997, discloses a coupling assembly having re-
dundant locking features using a pivotal locking member
and a pair of locking tines. U.S. Pat. No. 4,900,070 issued
to R. Runkles et al. on Feb. 13, 1990, discloses a coupling
assembly having redundant locking features using later-
ally spaced locking tines. U.S. Pat. No. 4,881,760 issued
to Runkles et al. on Nov. 21, 1989, discloses a coupling
assembly having redundant locking features using later-
ally spaced locking tines which includes indicia for visu-
ally confirming the latch is properly engaged.
FR 88914 E discloses a fluid conduit clamping system
comprising a flex band having a first band end and a
second band end, a first band retainer clip attached prox-

imate to the first band end and a second band retainer
clip attached proximate to the second band end. The sys-
tem further comprises a first latch mechanism having a
first draw link with a link end section rotatably attached
to the first band end and having a first latch lever rotatably
attached to the first draw link at an opposite link end sec-
tion, and a second latch mechanism having a second
draw link with a link end section rotatably attached to the
second band end and having a second latch lever rotat-
ably attached to the second draw link at an opposite link
end section. The first latch lever engages the first band
retainer clip and the second latch lever engages the sec-
ond band retainer clip when the conduit latch assembly
is activated.

SUMMARY

[0005] The present invention provides a new and im-
proved fluid conduit clamping system having a redun-
dancy feature, as claimed in independent claim 1. Pre-
ferred embodiments are subject-matter of dependent
claims.
[0006] An exemplary fluid conduit clamping system in-
cludes a one piece split flex band assembly which in-
cludes a flex band, which has two free ends. The illus-
trative conduit clamping system includes a flex band as-
sembly, which circumferentially surrounds and retains
two fluid conduit members one to the other at two flex
band ends thereby limiting movement of said tubular
members with respect to one other when a pair of op-
posed latch members each connected to a respective
end of the flex band are activated thereby stretching two
draw springs which apply a clamping force between the
two free ends of the flex band. Each latch member has
a draw spring attached thereto which is free to swing so
as to engage the latch member on the opposite end of
the flex band. One spring is attached to a first free end
and a second spring is attached to a second free end.
The opposite end section of the latch springs are rotatably
attached to a respective latch/release lever which, when
activated, engage the opposite latch member which has
a lever retainer clip attached to an opposite end of the
flex band. Thus, each of the two latch members have
lever retainer clips rotatably attached to the draw springs
that are movable to engage spring retainer clips attached
to each end of the flex band to join or release the free
ends of the flex band and latch and unlatch the flex band
assembly from the joined conduits. The latch member
may also include a lever portion hinged to the clamping
spring that can be positioned in a latched position. A first
latch member is attached to the first free end of the flex
band and engages the second free end of the flex band
with the draw spring when the latch mechanism is acti-
vated. A second latch member is attached to the second
free end of the flex band and engages the first free end
of the flex band with the draw spring when the latch mech-
anism is activated. Thus, the illustrative system provides
by using two draw springs, at least two sources of tension
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force that separately draw the first and second free ends
of a flex  band assembly together and providing a redun-
dant clamping system for holding two fluid conduits in
sealing contact.
[0007] The exemplary clamping system features quick
latching and unlatching within extremely limited spaces
without the use of tools. It also provides for latch redun-
dancy using redundant draw springs that provide oppos-
ing tension forces either of which can function independ-
ently should one retention spring or latch fail since a sin-
gle draw spring can be implemented to provide all of the
required clamping force. The levered lock/release latch
mechanisms may also snap-in-place for retention and
storage of the latch levers. The multi fingered flex band
assembly eliminates the need for a hinge in the flex band
and provides for a weight reduction by using slots formed
in the flex band. The fingers that extend from the flex
band hold the flex band in position on the two joined con-
duit flanges.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a perspective view of the present
clamping system shown in an unlatched condition;
[0009] FIG. 2 is a perspective view of the present
clamping system shown in an unlatched condition in-
stalled on a joined pair of fluid conduits;
[0010] FIG. 3 is a partial perspective view of the present
clamping system showing one of the latch mechanisms
in a partially latched condition and the other in an un-
latched condition;
[0011] FIG. 4 is a sectional view of the latch mecha-
nisms and flex band assembly of the present clamping
system shown in FIG. 3;
[0012] FIG. 5 is a partial perspective view of the present
clamping system showing one of the latch mechanisms
in a latched condition and the other in an unlatched con-
dition;
[0013] FIG. 6 is a sectional view of the latch mecha-
nisms and flex band assembly shown in FIG. 5;
[0014] FIG. 7 is a partial perspective view of the present
clamping system showing the latch mechanisms in a fully
latched condition;
[0015] FIG. 8 is a sectional view of the latch mecha-
nisms and flex band assembly of the present clamping
system shown in FIG. 7;
[0016] FIG. 9 is a top plan view of the latch mechanisms
and flex band assembly of the present clamping system
showing the latch mechanisms in a fully latched condi-
tion;
[0017] FIG. 10 is a perspective view of an alternative
clamping system shown in an unlatched condition;
[0018] FIG. 11 is a perspective view of the alternative
clamping system shown in a fully latched condition;
[0019] FIG. 12 is a sectional view of the alternative
clamping system shown in FIG. 11 taken along line 12-12;
[0020] FIG. 13 is a perspective view of the retainer
plates of the alternative clamping system;

[0021] FIG. 14 is a perspective view of the latch lever
of the alternative clamping system;
[0022] FIG. 15 is a perspective view of a second alter-
native clamping system shown in an unlatched condition;
[0023] FIG. 16 is a perspective view of the second al-
ternative clamping system shown in a fully latched con-
dition;
[0024] FIG. 17 is a sectional view of the second alter-
native clamping system shown in FIG. 16 taken along
line 17-17;
[0025] FIG. 18 is a perspective view of the retainer
plate of the second alternative clamping system; and
[0026] FIG. 19 is a perspective view of the latch lever
of the second alternative clamping system.

DETAILED DESCRIPTION

[0027] Referring now to the discussion that follows and
also to the drawings, illustrative approaches to the dis-
closed systems are shown in detail. Although the draw-
ings represent some possible approaches, the drawings
are not necessarily to scale and certain features may be
exaggerated, removed, or partially sectioned to better
illustrate and explain the present disclosure. Further, the
descriptions set forth herein are not intended to be ex-
haustive or otherwise limit or restrict the claims to the
precise forms and configurations shown in the drawings
and disclosed in the following detailed description.
[0028] Moreover, a number of constants may be intro-
duced in the discussion that follows. In some cases illus-
trative values of the constants are provided. In other cas-
es, no specific values are given. The values of the con-
stants will depend on characteristics of the associated
hardware and the interrelationship of such characteris-
tics with one another as well as environmental conditions
and the operational conditions associated with the dis-
closed system.
[0029] Now referring to the drawings and particularly
to FIG.1, a perspective view of an exemplary conduit
clamping system 20 is shown in an unlatched condition
which includes a flex band assembly 25 including a flex
band 26 with a band end gap 27 which is drawn together
by a latching mechanism 21. The conduit clamping as-
sembly 20 provides a redundant latching function which
includes the flex band assembly 25 drawn together by
the latching mechanism 21 where the latching mecha-
nism 21 consists of at least two separate latch mecha-
nisms shown as a first latch mechanism 28 and a corre-
sponding opposed second latch mechanism 28’. In the
illustrative approach either the first latch mechanism 28
or the second latch mechanism 28’ can provide the re-
tention clamping force on the flex band 26 to retain, for
instance, the sections of a fluid conduit such as fuel tubing
sections. To provide the retention clamping force on the
flex band 26, both the first latch mechanism 28 and the
second latch mechanism 28’ may be used to provide for
redundancy in the clamping force since either the first
latching mechanism 28 or the second latching mecha-
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nism 28’ can be configured to provide the required clamp-
ing force to retain for example, a first conduit 22 in contact
with a second conduit 24 as shown in FIG. 2. Such re-
dundancy provides for continuation of the flow of fluid
through the joined sections of a conduit even if one of
the latch mechanisms 28, 28’ fails or is not latched prop-
erly.
[0030] The two latch mechanisms shown as the first
latch mechanism 28 and the opposing second latch
mechanism 28’ apply a clamping force to the flex band
assembly 25 that draws the end gap 27 formed by a first
band end 35 and the second band end 37 toward closure.
Either the first latch mechanism 28 or the second latching
mechanism 28’ can provide the retention clamping force
on the flex band assembly 25 which is useful for clamping
tubing and other types of conduit assemblies together
for conduction of fluid flow therein. To provide the re-
quired retention clamping force on the flex band assem-
bly 25 under any most any operational condition, both
the first latch mechanism 28 and the second latch mech-
anism 28’ are used to provide for redundancy in providing
the required clamping force. In the flex band 26, at least
one slot 23 can be formed therein to provide for a de-
crease in overall weight of the flex band assembly 25
which is standard practice in the aircraft industry.
[0031] Thus, the flex band assembly 25 has the first
band end 35 that is drawn towards the second band end
37 when the first or the second latching mechanisms 28,
28’ are activated. This  draws the flex band assembly 25
around a conduit or tubing connection section (see FIG.
2). The flex band assembly 25 consists of a flat flex band
26 that encircles and lays flat against the tubing connec-
tion section and has first and second band ends 35, 37
which oppose one another and have a relatively small
separation there between. A plurality of flex band tabs
36 extend inwardly from both edges of the flex band 26
and extend at an angle from the flex band 26 so as to
position the flex band 26 on the connection section at the
interface between two conduits. The flex band 26 is made
of a flexible material such as steel or a like material that
can be opened up by spreading its first band end 35 from
its second band end 37 to allow the flex band assembly
25 to be assembled to or removed from a conduit con-
nection.
[0032] In addition to the first and second latch mech-
anisms 28, 28’, additional similar latch mechanisms could
be utilized in a separate location on the flex band 26
which has corresponding additional sets of opposed
open ends in the flex band 26 thereby dividing the flex
band 26 into separate sections. Or alternatively, addi-
tional parallel latch mechanisms could be positioned on
the flex band 26 to draw the first band end 35 towards
the second band end 37 thereby providing additional re-
dundancy to the first and second latch mechanisms 28,
28’.
[0033] The first latch mechanism 28 consists of a first
draw spring 40 that is shown as being approximately rec-
tangular in shape and has a radiused bend R in two op-

posed spring leg sections 40A, 40B where the spring leg
sections 40A, 40B are joined by spring end sections 40C,
40D which are hidden in FIG. 1 by a lever spring retainer
48 and by a first end clip 42 respectively.
[0034] In one exemplary approach, the first draw spring
40 has spring end sections 40C, 40D that are slightly
wider than the spring end sections 40C’, 40D’ of a second
draw spring 40’ used in the second latch mechanism 28’.
Note that spring end section 40C’ is hidden from view in
FIG.1 by a second end clip 42’. Alternately, the spring
end sections 40C, 40D could be the same width as the
spring end sections 40C’, 40D’ of the second draw spring
40’ where the spring leg sections 40A’, 40B’ are allowed
to flex outward of the spring leg sections 40A, 40B when
the conduit clamping assembly 20 is installed. In still an-
other example, either the first or second draw springs 40,
40’ is tapered in width to allow the draw springs 40, 40’
to clear one another when the first and second latch
mechanisms 28, 28’ are activated. In yet another exam-
ple, a clearance bend is formed in the spring leg sections
40A, 40B or spring leg sections 40A’, 40B’ to provide
clearance between the spring leg sections 40A, 40B and
40A’, 40B’ when the first and second latch mechanisms
28, 28’ are respectively latched.
[0035] A first retainer plate 30 is attached proximate to
the first band end 35 and includes both a first end clip 42
and a first band retainer clip 44. The first retainer plate
30 can be separately formed and then attached to the
flex band 26 or it can be formed integral with the flex band
26, or any portion of the first retainer plate 30 can be
separately formed and then the remaining portion of the
first retainer plate 30 can be formed integral with the flex
band 26. Various materials can be used for the various
components of the conduit clamping system 20 including
the first retainer plate 30. Some examples are steel, alu-
minum, cast iron, cast aluminum, spring steel, engi-
neered plastic, composites and ceramics.
[0036] The spring end section 40C is rotatably secured
to the flex band 26 using the first end clip 42 where the
first end clip 42 is secured to or formed as part of the flex
band 26. A first latch lever 39 is rotatably mounted to the
spring end section 40D by a lever spring retainer 48
where the first latch lever 39 has a finger tab 45 for the
operator/installer to push or pull on to activate (latch) or
de-activate (unlatch) the first latch mechanism 28. To
activate the first latch mechanism 28, the draw spring
end section 40C is pushed towards the second band end
37 using the finger tab 45. The lever spring retainer 48
is then hooked onto a first band retainer clip 44 and a
first lever retention clip 47 then frictionally engages the
second end clip 42’ formed into or attached to the flex
band 26. The operator then forces the finger tab 45 to-
wards the flex band 26 which causes the first latch lever
39 to go over center and to produce a tension on the first
draw spring 40 and to be latched into position when the
first lever retainer clip 47 frictionally engages and clips
onto the second end clip 42’. The clamping force gener-
ated by the draw spring 40 and the first lever retention
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clip 47 combine to hold the first latch lever 39 in the ac-
tivated position.
[0037] In an identical but opposite fashion to the oper-
ation of the first latch mechanism 28, the second latch
mechanism 28’ is used to also provide a clamping force
on the first and second band ends 35, 37 to draw the first
band end 35 towards the second band end 37. Thus, with
the exception of the width of the second draw spring 40’,
the second latch mechanism 28’ is substantially identical
in construction with the first latch mechanism 28 but is
attached to the second band end 37 at the second end
clip 42’ by the second draw spring 40’ and more specif-
ically by draw spring end 40C’ and is thereby positioned
to oppose the first latch mechanism 28. Thus, the first
latch mechanism 28 is permanently attached proximate
to the first band end 35 while the second latch mechanism
28’ is permanently attached proximate to the second
band end 37. When activated, both the first and second
latch mechanisms 28, 28’ act to  draw the first band end
35 towards the second band end 37 thereby tightening
the flex band 26 and securing the tubing or conduit con-
nection (see FIG.2).
[0038] The second latch mechanism 28’ consists of a
second draw spring 40’ that is shown as being approxi-
mately rectangular in shape when viewed in a top plan
view (see FIG. 9) and has a bend with a slight radius R’
in the two opposed spring leg sections 40A’, 40B’ when
viewed in a side plan view where the spring leg sections
40A’, 40B’ are joined by spring end sections 40C ’and
40D’. In the preferred embodiment, the length of spring
end sections 40C’ and 40D’ of the second draw spring
40’ are slightly longer than the spring end sections 40C
and 40D of the first draw spring 40. This allows the first
draw spring 40 to be positioned inside the second draw
spring 40’ when the first and second latch mechanisms
28, 28’ are latched. In a second embodiment, the second
draw spring 40’ is tapered in width and the first draw
spring 40 is rectangular where the spring end section
40C’ is slightly wider than opposite spring end section
40D’. Alternately, the first and second spring end sections
40C and 40D respectively, could be the same width but
the first and second draw springs 40, 40’are allowed to
flex outward when the latch mechanisms 28, 28’ are
latched.
[0039] A first retainer plate 30’ is attached proximate
to the first band end 35’ and includes both the first end
clip 42’ and the second band retainer clip 44’. The first
retainer plate 30’ can be separately formed and then at-
tached to the flex band 26 or it can be formed integral
with the flex band 26 or any portion of the first retainer
plate 30’ can be separately formed and then the remain-
ing portion of the first retainer plate 30’ can be formed
integral with the flex band 26. Various materials can be
used for the various components of the conduit clamping
system 20’ including the first retainer plate 30’. Some
xamples are steel, aluminum, cast iron, cast aluminum,
spring steel, engineered plastic, composites and ceram-
ics.

[0040] The second draw spring 40’ is connected to both
the flex band 26 and a second latch lever 39’ by the spring
end sections 40C’ and 40D’ respectively. The spring end
section 40C’ is rotatably secured to the flex band 26 using
the second end clip 42’ where the second end clip 42’ is
secured to or formed as part of the flex band 26. The
second latch lever 39’ is rotatably mounted to the spring
end section 40D’ where the second latch lever 39’ has a
finger tab 45’ for the operator/installer to push or pull on
to activate the second latch mechanism 28’. When the
second latch mechanism 28’ is activated, the draw spring
end section 40D’ is pushed towards the first band end
35 using the finger tab 45. The second lever spring re-
tainer 48’ is then hooked  onto the first band retainer clip
44 and the second lever retainer clip 47’ then engages
the first end clip 42 which is formed into or attached to
the flex band 26. The operator forces the finger tab 45
towards the flex band 25 which causes the second latch
lever 39’ to go over center and to produce a tension on
the second draw spring 40’ and to be latched into position.
The second latch lever 39’ is also held in a latched (ac-
tivated) position by the second lever retainer clip 47’ when
it engages and clips into the first end clip 42.
[0041] Now referring again to the drawings and partic-
ularly to FIG. 2, a perspective view of the conduit clamp-
ing assembly 20 is shown in an unlatched condition. A
first conduit 22 is retained to a second conduit 24 at first
and second conduit flanges 32, 34 using the conduit
clamping assembly 20 to provide a redundant latching
function the conduit clamping system 20 includes the flex
band assembly 25 having a flex band 26 with an end gap
which is drawn together by first and second latch mech-
anisms 28, 28’. In the flex band 26, at least one slot 23
can be formed therein to provide for a decrease in overall
weight of the flex band assembly 25 which is standard
practice in the aircraft industry. A plurality of tabs 36 ex-
tend from the flex band 26 inward toward the center of
the flrx band 26 at an angle so as to position and hold
the flex band assembly 25 in position on the first and
second conduit flanges 32, 34 where the first and second
conduit flanges 32, 34 are formed on the ends of first and
second fluid conduits 22, 24 respectively. The flex band
latching mechanism 21 consists of at least two latching
mechanisms shown as the first latching mechanism 28
and an opposed corresponding second latching mecha-
nism 28’. Either the first latching mechanism 28 or the
second latching mechanism 28’ can provide a required
retention clamping force on the flex band assembly 25
to retain the first conduit 22 in sealing contact with the
second conduit 24 to provide for the flow of a fluid be-
tween the first conduit 22 and the second conduit 24. To
provide the required retention clamping force on the flex
band assembly 25, both the first latch mechanism 28 and
the second latch mechanism 28’ are used to provide for
redundancy in providing the required clamping force so
that either the first latching mechanism 28 or the second
latching mechanism 28’ can provide the required clamp-
ing force to retain the first conduit 22 in contact with the
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second conduit 24. This provides for continuation of the
flow of fluid through the first and second conduits 22, 24
even if one of the latching mechanisms 28, 28’ fails or is
not latched properly.
[0042] The first conduit 22 has a first conduit flange 32
formed on one end which abuts a second conduit flange
34 formed on one end of the second conduit 24 where
the first conduit  flange 32 is held firmly against the second
conduit flange 34 using the conduit clamping assembly
20 thereby providing a fluidic seal between the first and
second conduits 22, 24. The flex band assembly 25 has
a first band end 35 that is drawn towards a second band
end 37 when either the first or the second latching mech-
anisms 28, 28’ are activated. This draws the flex band
assembly 25 around the first and second conduit flanges
32, 34. A plurality of flex band fingers 36 extend from
both edges of the flex band 26 and extend at an angle
from the flex band 26 so as to facilitate the positioning of
the flex band 26 on the first and second conduit flanges
32, 34. The flex band 26 is made of a flexible material
such as steel or a like material that can be opened up by
spreading its first band end 35 from its second band end
37 to allow the flex band assembly 25 to be installed or
removed from the first and second conduit flanges 32,
34. This allows the first conduit 22 to be assembled to or
separated from the second conduit 24 by deactivation of
both the first and second latching mechanisms 28, 28’.
[0043] Thus, the conduit clamping assembly 20 con-
sists of at least a first latch mechanism 28 and a second
latch mechanism 28’ that function to draw the first and
second band ends 35, 37 towards one another to tighten
the flex band assembly 25 around the first and second
conduit flanges 32, 34 to secure the first conduit 32 to
the second conduit 34.
[0044] The first latch mechanism 28 consists of a first
draw spring 40 that is shown as being approximately rec-
tangular in shape and has a radiused bend R in two op-
posed spring leg sections 40A, 40B where the spring leg
sections 40A, 40B are joined by spring end sections 40C,
40D which are hidden in FIG. 2 by the lever spring retainer
48 and by the first end clip 42 respectively. In the pre-
ferred embodiment, the first draw spring 40 has spring
end sections 40C, 40D that are slightly wider than the
spring end sections 40C’, 40D’ of a second draw spring
40’ used in the second latch mechanism 28’. Note that
spring end section 40C’ is hidden from view in FIG. 2 by
the second end clip 42’. Alternately, the spring end sec-
tions 40C, 40D could be the same width as the spring
end sections 40C’, 40D’ of the second draw spring 40’
where the spring leg sections 40A’, 40B’ are allowed to
flex outward of the spring leg sections 40A, 40B when
the conduit clamping assembly 20 is installed. In still an-
other embodiment, either the first or second draw springs
40, 40’ is tapered in width to allow the draw springs 40,
40’ to clear one another when the first and second latch
mechanisms 28, 28’ are activated. In still another em-
bodiment, a clearance bend is formed in the spring leg
sections 40A, 40B or spring leg  sections 40A’, 40B’ to

provide clearance between the spring leg sections 40A,
40B and 40A’, 40B’ when the first and second latch mech-
anisms 28, 28’ are latched.
[0045] The spring end section 40C is rotatably secured
to the flex band 26 using the first end clip 42 where the
first end clip 42 is secured to or formed as part of the flex
band 26. First latch lever 39 is rotatably mounted to the
spring end section 40D by a lever spring retainer 48
where the first latch lever 39 has a finger tab 45 for the
operator/installer to push or pull on to activate (latch) or
de-activate (unlatch) the first latch mechanism 28. To
activate the first latch mechanism 28, the first draw spring
end section 40C is pushed towards the second band end
37 using the finger tab 45. The lever spring retainer 48
is then hooked onto the second band retainer clip 44’ and
a first lever retention clip 47 then frictionally engages the
second end clip 42’ formed into or attached to the flex
band 26. The operator then forces the finger tab 45 to-
wards the flex band 26 which causes the first latch lever
39 to go over center and to produce a tension on the first
draw spring 40 and to be latched into position when the
first lever retainer clip 47 frictionally engages and clips
onto the second end clip 42’. The clamping force gener-
ated by the draw spring 40 and the first retention clip 47
combine to hold the first latch lever 39 in the activated
latched position.
[0046] In an identical but opposite fashion to the oper-
ation of the first latch mechanism 28, the second latch
mechanism 28’ is used to also provide a clamping force
on the first and second band ends 35, 37 to draw the first
band end 35 towards the second end 37. Thus, with the
exception of the width of the second draw spring 40’, the
second latch mechanism 28’ is substantially identical in
construction with the first latch mechanism 28 but is at-
tached to the second band end 37 at the second end clip
42’ by the second draw spring 40’ and more specifically
by the draw spring end section 40C’ and is thereby po-
sitioned opposite to the first latch mechanism 28. Thus,
the first latch mechanism 28 is permanently attached
proximate to the first band end 35 while the second latch
mechanism 28’ is permanently attached proximate to the
second band end 37. When activated, both the first and
second latch mechanisms 28, 28’ act to draw the first
band end 35 towards the second band end 37 thereby
tightening the flex band 26 and securing the tubing or
conduit connection.
[0047] The second latch mechanism 28’ consists of a
second draw spring 40’ that is shown as being approxi-
mately rectangular in shape when viewed in a top plan
view (see FIG. 9) and has a bend with a slight radius R’
in the two opposed spring leg sections 40A’, 40B’ when
viewed in a  side plan view where the spring leg sections
40A’, 40B’ are joined by spring end sections 40C ’and
40D’. In the preferred embodiment, the length of spring
end sections 40C’ and 40D’ of the second draw spring
40’ are slightly longer than the spring end sections 40C
and 40D of the first draw spring 40. This allows the first
draw spring 40 to be positioned inside the second draw
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spring 40’ when the first and second latch mechanisms
28, 28’ are latched. In an alternative embodiment, the
second draw spring 40’, spring end section 40C’ is slightly
wider than opposite spring end section 40D’. Alternately,
the spring end sections 40C and 40D respectively, could
be the same width but are allowed to flex outward when
the latch mechanisms 28, 28’ are activated. Generally,
for purposes of this application, arrangements described
with regard to the first draw spring 40 are equally appli-
cable to the second draw spring 40’ and vias versa.
[0048] The second draw spring 40’ is connected to both
the flex band 26 and the second activation lever 39’ by
the spring end sections 40C’ and 40D’ respectively. The
spring end section 40C’ is rotatably secured to the flex
band 26 using the second end clip 42’ where the second
end clip 42’ is secured to or formed as part of the flex
band 26. The second latch lever 39’ is rotatably mounted
to the spring end section 40D’ where the second latch
lever 39’ has a finger tab 45’ for the operator/installer to
push or pull on to activate the second latch mechanism
28’. When the second latch mechanism 28’ is activated,
the draw spring end 40D’ is pushed towards the first band
end 35 using the finger tab 45. The lever spring retainer
48’ is then hooked onto the second band retainer clip 44
and the second lever retainer clip 47’ then engages the
first end clip 42 which is formed into or attached to the
flex band 26. The operator forces the finger tab 45 to-
wards the flex band 25 which causes the second latch
lever 39’ to go over center and to produce a tension on
the second draw spring 40 ’and to be latched into position.
The second lever retainer clip 47’ when it engages and
clips onto the first end clip 42.
[0049] Now referring to FIG.3, a partial perspective
view of the conduit clamping system 20 is shown with
the first latch mechanism 28 unlatched and the second
latch mechanism 28’ partially latched. In the preferred
embodiment, the first end clip 42 is formed as one piece
with the first band retainer clip 44 and the second end
clip 42’ is made as one piece with the second band re-
tainer clip 44’. The one piece assemblies including the
end clips 42, 42’ and retainer clips 44, 44’ are fastened
to the flex band 26 proximate to the first and second band
ends 35, 37. A second latch lever 39’ is rotatably mounted
to the spring end section 40D’ where the second latch
lever 39’ has a finger tab 45’ for the mechanic or installer
to push or pull on to activate the  second latch mechanism
28’. When the second latch mechanism 28’ is activated,
the second draw spring end section 40D’ is pushed to-
wards the first band end 35 using the finger tab 45’. A
latch hook tab 62’ extends from the second latch lever
39’ and is positioned to engage a clip slot 64 formed in
the frist band retainer clip 44. Later, as the second latch
mechanism 28’ is closed, the second lever retainer clip
47’ engages the first end clip 42 formed in or attached to
the first retainer plate 30 and the flex band 26. The in-
staller then forces the finger tab 45’ towards the flex band
25 which causes the second latch lever 39’ to go over
center and to produce a tension on the second draw

spring 40’ and to force the second latch mechanism into
a latched position. Thus, the second lever retainer clip
47’ frictionally engages the first end clip 42. Note that flex
band tabs 36 extend inwardly at an angle relative to the
flex band 26 and hold the flex band 26 in position on the
first and second conduit flanges 32, 34. The first and
second conduit flanges 32, 34 are held firmly together
by the clamping action of the conduit clamping system
20 of the present clamping system.
[0050] Now referring to FIG. 4 of the drawings, a cross-
sectional view of the conduit clamping system 20 taken
along line 4-4 of FIG.3 is shown. The second latch hook
tab 62’ is shown engaging the first band retainer clip 44
at the clip slot 64 which facilitates the engagement of a
second lever spring retainer 48’ into the first band retainer
clip 44 as the second latch lever 39’ is moved into its
latched position.
[0051] Now referring to FIG. 5 of the drawings, a partial
perspective view of the conduit clamping system 20
shown with the second latch mechanism 28’ being fully
latched and the first latch mechanism 28 being fully un-
latched. The second latch lever 39’ has been rotated to
frictionally engage the first end clip 42 by its retainer clip
47’ and thereby become latched into position. The sec-
ond lever spring retainer 48’ has fully engaged the first
band retainer clip 44 and a tension load has been gen-
erated by the second draw spring 40’ on the flex band
26 sufficient to maintain a clamping force on the conduit
flanges 32, 34 to maintain a fluidic seal between the first
and second conduits 22, 24 (see FIG. 2).
[0052] Latch hook tabs 62’and 62’ extend from the first
and second latch levers 39, 39’respectively and function
to assist in latching the first and second latch mecha-
nisms 28, 28’ into a fully latched condition. The latch hook
tabs 62, 62’ engage the clip slots 64 and 64’ respectively
(see also FIG. 8) as the first and second latch mecha-
nisms 28, 28’ are activated. To hold the first and second
latch levers 39, 39’ in the fully latched position, lever re-
tention clips 47,  47’ frictionally engage the second end
clip 42’ and the first end clip 42 respectively. FIG. 5 shows
the second latch mechanism 28’ fully activated (latched)
where the latch hook tab 62’ has fully engaged the clip
slot 64’ (see also FIG. 4) and the retention clip 47’ has
fully engaged the first end clip 42.
[0053] Now referring to FIG. 6 of the drawings, a cross-
sectional view of the conduit clamping system 20 taken
along line 6-6 of FIG. 5 is shown with the second latch
mechanism 39’ being fully latched and the first latch
mechanism 28 being fully unlatched. The second latch
lever 39’ has been rotated so that the retention clip 47’
frictionally engages the first end clip 42 and thereby hold
the second latch mechanism 28’ into a latched position.
The second lever spring retainer 48’ has fully engaged
the first band retainer clip 44 and a tension load has been
generated by the second draw spring 40’ and applied to
the flex band 26 sufficient to maintain a fluidic seal be-
tween the first and second conduits 22, 24 (see FIG. 2).
[0054] Latch hook tabs 62 and 62’ extend from the first
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and second latch levers 39, 39’respectively and function
to assist in latching the first and second latch mecha-
nisms 28, 28’ into a fully latched condition. The latch hook
tabs 62, 62’ engage the clip slots 64 and 64’ respectively
as the first and second latch mechanisms 28, 28’ are
activated. To hold the first and second latch levers 39,
39’ in the fully latched position, lever retention clips 47,
47’ frictionally engage the second end clip 42’ and the
first end clip 42 respectively
[0055] Now referring to FIG. 7 of the drawings, a partial
perspective view of the conduit coupling system 20 is
shown with both the first and second latch mechanisms
28, 28’ being in a fully latched condition. Clearly shown
is how the first draw spring 40 fits inside of the wider
second draw spring 40’. Again, the first draw spring 40
can be dimensioned to fit outside of the second draw
spring 40’ which will function in an equivalent to the op-
posite condition where the frist draw spring 40 would fit
inside the second draw spring 40’. The lever spring re-
tainers 48, 48’ have engaged the first and second band
retainer clips 44, 44’ respectively and the lever retention
clips 47, 47’ are frictionally clipped onto the second and
first end clips 42’, 42 respectively. This holds the first and
second latch levers 39, 39’ into a closed latched position
until an operator pulls the lever fingers 45, 45’ upward
away from the flex band 26.
[0056] Now referring to FIG. 8 of the drawings, a cross-
sectional view of the conduit clamping system 20 taken
along line 8-8 of FIG.7 is shown with both the first and
second latch mechanisms 28, 28’ being in a fully latched
condition. Clearly shown is how the first draw  spring 40
fits inside of the second draw spring 40’. The lever spring
retainers 48, 48’ have engaged the first and second band
retainer clips 44,44’ respectively and the lever retention
clips 47, 47’ are frctionally clipped onto the second and
frist end clips 42’, 42 respectively. This holds the first and
second latch levers 39, 39’ into a closed, latched position
until an operator pulls the lever fingers 45, 45’ upward
away from the flex band 26.
[0057] Now referring to FIG. 9 of the drawings, a partial
top plan view of the conduit clamping system 20 taken
along line 9-9 of FIG. 8 is shown with both the first and
second latch mechanisms 28, 28’ being in a fully latched
condition. Clearly shown is how the first draw spring 40
fits inside of the second draw spring 40’. First draw spring
40 is shown as narrower than the second draw spring
40’ but the opposite situation where the frist draw spring
40 is wider than the second draw spring 40’ would work
equally as well. The lever spring retainers 48, 48’ are
shown fully engaging the first and second band retainer
clips 44, 44’ respectively. This along with the tension
force of the draw springs comgine to hold the first and
second latch levers 39, 39’ into a closed position until an
operator pulls the lever fingers 45, 45’ upward away from
the flex band 26.
[0058] The conduit clamping assembly 20 provides a
redundant latching function which includes the flex band
assembly 26 drawn together by the latching mechanism

21. The latching mechanism 21 consists of at least two
latch mechanisms shown as a first latch mechanism 28
and a corresponding opposed second latch mechanism
28’. Either the first latch mechanism 28 or the second
latch mechanism 28’ can provide the required retention
clamping force on the flex band assembly 25 to retain,
for instance, the sections of a fluid conduit such as fuel
line tubing sections. To provide the retention clamping
force on the flex band assembly, both the first latch mech-
anism 28 and the second latch mechanism 28’ are used
to provide for redundancy in the clamping force because
either the first latching mechanism 28 or the second latch-
ing mechanism 28’ can provide the required clamping
force to retain for example, the first conduit 22 in contact
with the second conduit 24 of FIG. 2. This provides for
continuation of the flow of fluid through sections of a con-
duit even if one of the latch mechanisms 28, 28’ fails or
is not latched properly.
[0059] Now referring to the drawings and particularly
to FIG. 10, a perspective view of an alternative exemplary
conduit clamping system 120 is shown in an unlatched
condition which includes a flex band assembly 125 hav-
ing a flex band 126 with a band end gap 127 which is
drawn together by a latching mechanism 121. The pri-
mary distinguishing feature of the structure  shown in
FIG. 10 as compared to that shown in FIG.1 is the at-
tachment location of the draw springs 140, 140’ on the
latch levers 139, 139’. The conduit clamping assembly
120 provides a redundant latching function which in-
cludes the flex band assembly 125 drawn together by
the latching mechanism 121 which consists of at least
two latch mechanisms shown as a first latch mechanism
128 and a corresponding opposed second latch mecha-
nism 128’. In the illustrative approach either the first latch
mechanism 128 or the second latch mechanism 128’ can
provide the retention clamping force on the flex band as-
sembly 125 to retain, for instance, the sections of a fluid
conduit such as fuel tubing sections or a pair of liquid
carrying conduits. To provide the retention clamping
force on the flex band assembly 125, both the first latch
mechanism 128 and the second latch mechanism 128’
may be used to provide for redundancy in the clamping
force since either the first latching mechanism 128 or the
second latching mechanism 128’ can be configured to
provide the required clamping force to retain for example,
a first conduit 22 in contact with a second conduit 24 (see
FIG. 2). Such redundancy provides for continuation of
the flow of fluid through sections of a conduit even if one
of the latch mechanisms 128, 128’ fails or is not latched
properly.
[0060] Two latch mechanisms shown as a first latch
mechanism 128 and an opposing second latch mecha-
nism 128’ apply a force to the flex band assembly 125
that draws the end gap 127 formed by a first band end
135 and the second band end 137 toward closure. Either
the first latch mechanism 128 or the second latching
mechanism 128’ can provide the retention clamping force
on the flex band assembly 125 which is useful for clamp-
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ing tubing assemblies together for conduction of fluid flow
therein. To provide the required retention clamping force
on the flex band assembly 125, in the event of failure of
either of the latch mechanisms 128, 128’ both the first
latch mechanism 128 and the second latch mechanism
128’ are used to provide for redundancy in providing the
required clamping force.
[0061] Thus, the flex band assembly 125 has the first
band end 135 that is drawn towards the second band
end 137 when the first or the second latching mecha-
nisms 128, 128’ are activated. This draws the flex band
assembly 125 around a conduit or tubing connection sec-
tion (see FIG. 2). The flex band assembly 125 consists
of a flat flex band 126 that encircles and lays flat against
the connection section and has first and second band
ends 135, 137 which oppose one another and have a
relatively small separation there between. A plurality of
flex band tabs 136 extend inwardly from both edges of
the flex band 126 and extend at an angle from the flex
band  126 so as to position the flex band 126 on the
connection section at the interface between two conduits.
The flex band 126 is made of a flexible material such as
steel or a like material that can be opened up by spreading
its first band end 135 from its second band end 137 to
allow the flex band assembly 125 to be assembled to or
removed from a conduit interface connection such as that
shown as conduits 22, 24 in FIG. 2.
[0062] The first retainer plate 130 is attached proxi-
mate to the first band end 135 and includes both the first
end clip 142 and the first band retainer clip 144. The first
retainer plate 130 can be separately formed and then
attached to the flex band 126 or it can be formed integral
with the flex band 126 or any portion of the first retainer
plate 130 can be separately formed and then the remain-
ing portion of the first retainer plate 130 can be formed
integral with the flex band 126. Various materials can be
used for the various components of the conduit clamping
system 120 including the first retainer plate 130. Some
examples are steel, aluminum, cast iron, cast aluminum,
spring steel, engineered plastic, composites and ceram-
ics.
[0063] The second retainer plate 130’ is attached prox-
imate to the second band end 137 and is shown as formed
to include both the second end clip 142’ and the second
band retainer clip 144’. The second retainer plate 130’
can be separately formed and then attached to the flex
band 126 or it can be formed integral with the flex band
126 or any portion of the second retainer plate 130’ can
be separately formed and then the remaining portion of
the second retainer plate 130’ can be formed integral with
the flex band 126. Various materials can be used for the
various components of the conduit clamping system 120.
Examples are steel, aluminum, cast iron, cast aluminum,
spring steel, engineered plastic, composites and ceram-
ics. Competing requirements including performance,
cost and weight dictate what material is selected for each
of the components including the first and second retainer
plates 130, 130’. In the flex band 126, at least one slot

123 can be formed therein to provide for a decrease in
overall weight of the flex band assembly 125 which is
standard practice in the aircraft industry.
[0064] In addition to the first and second latch mech-
anisms 128, 128’, additional similar latch mechanisms
could be utilized either in a separate location on the flex
band 126 which has corresponding additional sets of op-
posed open ends in the flex band 126 thereby dividing
the flex band 126 into separate sections. Or alternatively,
the additional parallel latch mechanisms could be posi-
tioned on the flex band 126 to draw the first band end
135 towards the second band  end 137 thereby providing
additional redundancy to the first and second latch mech-
anisms 128, 128’.
[0065] The first latch mechanism 128 consists of a first
draw spring 140 that is shown as being approximately
rectangular in shape when viewed in a top plan view and
has a radiused bend RR in two opposed spring leg sec-
tions 140A, 140B where the spring leg sections 140A,
140B are joined by spring end sections 140C, 140D which
are hidden in FIG. 10 by a lever spring retainer 148 and
by a first end clip 142 respectively.
[0066] In one exemplary approach, the first draw spring
140 has spring end sections 140C, 140D that are slightly
wider than the spring end sections 140C’, 140D’ of a sec-
ond draw spring 140’ used in the second latch mecha-
nism 128’. Note that spring end section 140C’ is hidden
from view in FIG.10 by a second end clip 142’. The spring
end section 140C is rotatably secured to the flex band
126 using the first end clip 142 where the first end clip
142 is secured to or formed as part of the flex band 126.
A first latch lever 139 is rotatably mounted to the spring
end section 140D by a lever spring retainer 148 where
the first activation lever 139 has a finger tab 145 for the
operator/installer to push or pull on to activate (latch) or
de-activate (unlatch) the first latch mechanism 128. The
first latch lever 139 includes a finger tab 145, a lever
spring retainer 148 and a lever pivot 150 where the lever
pivot 150 engages the second band retainer clip 144’
when the first latch mechanism 128 is activated. To ac-
tivate the first latch mechanism 128, the draw spring end
section 140C is pushed towards the second band end
137 using the finger tab 145. After the lever pivot 150
engages the second band retainer clip 144’, the operator
forces the finger tab 145 towards the flex band 126 which
causes the first latch lever 139 to go over center and to
produce a tension on the first draw spring 140 and to be
latched into position. This draw spring tension holds the
first latch lever 139 in the activated position.
[0067] In an identical but opposite fashion to the oper-
ation of the first latch mechanism 128, the second latch
mechanism 128’ is used to provide a force on the first
and second band ends 135, 137 to draw the first band
end 135 towards the second band end 137. Thus, with
the exception of the reduced width of the second draw
spring 140’, the second latch mechanism 128’ is sub-
stantially identical in construction with the first latch
mechanism 128. The second latch lever 139’ is attached
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to the second band end 137 at the second end clip 142’
by the second draw spring 140’ and more specifically by
draw spring end 140C’ which is rotatably attached to the
draw spring 140’ at the lever spring retainer 148’ and is
thereby positioned facing the first latch  mechanism 128.
Thus, the first latch mechanism 128 is permanently at-
tached proximate to the first band end 135 while the sec-
ond latch mechanism 128’ is permanently attached prox-
imate to the second band end 137. When activated, both
the first and second latch mechanisms 128, 128’ act to
draw the first band end 135 towards the second band
end 137 thereby tightening the flex band 126 and secur-
ing the conduit connection (see FIG.2).
[0068] The second latch mechanism 128’ consists of
a second draw spring 140’ that is shown as being ap-
proximately rectangular in shape when viewed in a top
plan view (for example, see FIG. 9) and has a bend with
a slight radius RR’ in the two opposed spring leg sections
140A’, 140B’ when viewed in a side plan view where the
spring leg sections 140A’, 140B’ are joined by spring end
sections 140C ’and 140D’. In the preferred embodiment,
the length of spring end sections 140C’ and 140D’ of the
second draw spring 140’ are slightly shorter than the
spring end sections 140C and 140D of the first draw
spring 140. This allows the first draw spring 140 to be
positioned outside the second draw spring 140’ when the
first and second latch mechanisms 128, 128’ are latched.
The first draw spring 140 could be made slightly narrower
than the second draw spring 140’ and works equally as
well. In addition, the alternate configurations of the first
and second draw spring disclosed with reference to FIG.
1 could be utilized.
[0069] The second retainer plate 130’ is attached prox-
imate to the second band end 137 and includes both the
second end clip 142’ and the second band retainer clip
144’. The second retainer plate 130’ can be separately
formed and then attached to the flex band 126 or it can
be formed integral with the flex band 126 or any portion
of the second retainer plate 130’ can be separately
formed and then the remaining portion of the second re-
tainer plate 130’ can be formed integral with the flex band
126. Various materials can be used for the various com-
ponents of the conduit clamping system 120. Some ex-
amples are steel, aluminum, cast iron, cast aluminum,
spring steel, engineered plastic, composites and ceram-
ics. Competing requirements including performance,
cost and weight dictate what material is selected for each
of the components including the first and second retainer
plates 130, 130’
[0070] The second draw spring 140’ is connected to
both the flex band 126 and a second latch lever 139’ by
the spring end sections 140C’ and 140D’ respectively.
The spring end section 140C’ is rotatably secured to the
flex band 126 using the second end clip 142’ where the
second end clip 142’ is secured to or formed as part of
the flex band 126. The second latch lever 139’ is rotatably
mounted to the spring end section 140D’ where the sec-
ond latch lever 139’ has a finger  tab 145’ for the operator/

installer to push or pull on to activate the second latch
mechanism 128’. When the second latch mechanism
128’ is activated, the draw spring end section 140D’ and
hence the lever spring retainer 148’ is pushed towards
the second band end 137 using the finger tab 145. The
second latch lever 139’ includes a finger tab 145’, a lever
spring retainer 148’ and a lever pivot 150’ where the lever
pivot 150’ engages the first band retainer clip 144 when
the second latch mechanism 128’ is activated. The op-
erator forces the finger tab 145’ towards the flex band
125 which causes the second latch lever 139’ to go over
center and to produce a tension on the second draw
spring 140 ’and to be latched into position.
[0071] Now referring to FIG. 11 of the drawings, a par-
tial perspective view of the conduit coupling system 120
is shown with both the first and second latch mechanisms
128, 128’ being in a fully latched condition. Clearly shown
is how the first draw spring 140 fits outside of the second
draw spring 140’. The lever spring retainers 148, 148’
are set back from the lever pivots 150, 150’ respectively.
The lever pivots 150, 150’ engage the second and first
band retainer clips 144’, 144 respectively. As either the
first or second latch mechanisms 128, 128’ are closed,
they move past a centered force position and the force
of the first and second draw springs 140, 140’ respec-
tively pull the first and second latch mechanisms 128,
128’ firmly closed against the flex band 126. This holds
the first and second latch levers 139, 139’ into a closed
position until an operator pulls the lever fingers 145, 145’
upward away from the flex band 126. The first latch lever
139 includes a finger tab 145, a lever spring retainer 148
and a lever pivot 150 where the lever pivot 150 engages
the second band retainer clip 144’ when the first latch
mechanism is activated.
[0072] Likewise, the second latch lever 139’ includes
a finger tab 145’, a lever spring retainer 148’ and a lever
pivot 150’ where the lever pivot 150’ engages the first
band retainer clip 144 when the second latch mechanism
128’ is activated.
[0073] Now referring to FIG. 12 of the drawings, a
cross-sectional view of the conduit clamping system 120
taken along line 12-12 of FIG. 11 is shown with both the
first and second latch mechanisms 128, 128’ being in a
fully latched condition. The lever spring retainers 148,
148’ are set back from the finger tabs 150, 150’ respec-
tively. This provides for assistance from the first and sec-
ond draw springs 140, 140’ in holding the first and second
latch levers 139, 139’ firmly in the closed, activated po-
sition against the flex band 126. Thus, the first and sec-
ond latch levers 139, 139’ are held closed by the force
generated by the first and second draw springs 140,  140’
respectively into a closed position until an operator pulls
the lever fingers 145, 145’ upward away from the flex
band 126.
[0074] Now referring to FIG 13 of the drawings, a per-
spective view of one of the retainer plates 130, 130’ is
shown. The retainer plates 130, 130’ can be integrally
formed with the flex band 126 or they can be separately
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made and then attached to the flex band 126 using any
one of a number of prior art fastening techniques. In one
embodiment, the retainer plates 130, 130’ are made of
cast metal and then bonded or otherwise attached to the
flex band 126. Other known materials may be used to
form the retainer plates 130, 130’ such as titanium or
ceramics or composites for example. Also clearly shown
are the first and second end clips 142, 142’ and the first
and second band retainer clips 144, 144’.
[0075] Now referring to FIG. 14 of the drawings, a per-
spective view of one of the latch levers 139, 139’ is shown.
Each of the first and second latch levers 139, 139’ include
a finger tab 145, 145’, a lever spring retainer 148,148’
and a lever pivot 150,150’. The lever can be cast of a
metal material or molded from an engineered plastic or
formed of other know materials such as titanium, ceram-
ics or composites, for example.
[0076] Now referring again to the drawings and partic-
ularly to FIG.15, a perspective view of a second alterna-
tive exemplary conduit clamping system 220 is shown in
an unlatched condition which includes a flex band as-
sembly 225 having a flex band 226 with a band end gap
227 which is drawn together by a latching mechanism
221. The conduit clamping assembly 220 provides a re-
dundant latching function which includes the flex band
assembly 225 drawn together by the latching mechanism
221. The latching mechanism 221 consists of at least two
latch mechanisms shown as a first latch mechanism 228
and a corresponding opposed second latch mechanism
228’. Latch lock windows 270, 270’ are formed in the first
and second latch levers 239, 239’ respectively and are
dimensioned and positioned in the levers 239, 239’ to
engage the locking clips 272, 272’ that extend from and
are attached to the flex band 226. The locking clips are
shaped so that once the levers 239,239’ are fully closed
(activated) the free ends 273, 273’ of the locking clips
272, 272’ prevent the latch levers 239, 239’ from moving
away from the flex band 226 thereby providing for redun-
dancy in the forces that hold the levers 239, 239’ in the
activated position against the flex band 226. The draw
springs 240, 240’ provide the primary forces that hold the
latch levers 239, 239’ in a closed position.
[0077] In the illustrative approach either the first latch
mechanism 228 or the second latch mechanism 228’ can
provide the required retention clamping force on the flex
band assembly 225 to retain, for instance, the sections
of a fluid conduit such as fuel tubing sections. To provide
the retention clamping force on the flex band assembly
225, both the first latch mechanism 228 and the second
latch mechanism 228’ may be used to provide for redun-
dancy in the clamping force since either the first latching
mechanism 228 or the second latching mechanism 228’
can be configured to provide the required clamping force
to retain for example, a first conduit 22 in contact with a
second conduit 24 (see FIG. 2). Such redundancy pro-
vides for continuation of the flow of fluid through sections
of a conduit even if one of the latch mechanisms 228,228’
fails or is not latched properly. Another redundancy in

the function of the clamping assembly 220 is provided
by using both the forces generated by the draw springs
240, 240’ and the locking clips 272, 272’ to hold the latch
levers 239. 239’ closed.
[0078] Thus, the flex band assembly 225 has the first
band end 235 that is drawn towards the second band
end 237 when either the first or the second latching mech-
anisms 228, 228’ are activated. This draws the flex band
assembly 225 around a conduit or tubing connection sec-
tion (see FIG. 2). A plurality of flex band tabs 236 extend
inwardly from both edges of the flex band 226 and extend
at an angle from the flex band 226 so as to position the
flex band 226 on the connection section at the interface
between two conduits. The flex band 226 is made of a
flexible material such as steel or a like material that can
be opened up by spreading its first band end 235 from
its second band end 237 to allow the flex band assembly
225 to be assembled or removed from a conduit interface
connection such as that shown in FIG. 2.
[0079] The first retainer plate 230 is attached proxi-
mate to the first band end 235 and includes both the first
end clip 242 and the first band retainer clip 244. The first
retainer plate 230 can be separately formed and then
attached to the flex band 226 or it can be formed integral
with the flex band 226 or any portion of the first retainer
plate 230 can be separately formed and then the remain-
ing portion of the first retainer plate 230 can be formed
integral with the flex band 226. Various materials can be
used for the various components of the conduit clamping
system 220 including the first retainer plate 230. Some
examples are steel, aluminum, cast iron, cast aluminum,
spring steel, engineered plastic, composites and ceram-
ics.
[0080] The second retainer plate 230’ is attached prox-
imate to the second band end 237 and includes both the
second end clip 242’ and the second band retainer clip
244’. The second  retainer plate 230’ can be separately
formed and then attached to the flex band 226 or it can
be formed integral with the flex band 226 or any portion
of the second retainer plate 230’ can be separately
formed and then the remaining portion of the second re-
tainer plate 230’ can be formed integral with the flex band
226. In the flex band 226, at least one slot 223 can be
formed therein to provide for a decrease in overall weight
of the flex band assembly 225 which is standard practice
in the aircraft industry.
[0081] In addition to the first and second latch mech-
anisms 228, 228’, additional similar latch mechanisms
could be utilized either in a separate location on the flex
band 226 which has corresponding additional sets of op-
posed open ends in the flex band 226 thereby dividing
the flex band 226 into separate sections. Or alternatively,
the additional parallel latch mechanisms could be posi-
tioned on the flex band 226 to draw the first band end
235 towards the second band end 237 thereby providing
additional redundancy to the first and second latch mech-
anisms 228, 228’.
[0082] The first latch mechanism 228 consists of a first
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draw spring 240 that is shown as being approximately
rectangular in shape when viewed in a top plan view and
has a radiused bend RRR in two opposed spring leg sec-
tions 240A, 240B where the spring leg sections 240A,
240B are joined by spring end sections 240C, 240D which
are hidden in FIG. 15 by a lever spring retainer 248 and
by a first end clip 242 respectively.
[0083] In one exemplary approach, the first draw spring
240 has spring end sections 240C, 240D that are slightly
shorter than the spring end sections 240C’, 240D’ of a
second draw spring 240’ used in the second latch mech-
anism 228’. Note that spring end section 240C’ is hidden
from view in FIG.15 by a second end clip 242’.
[0084] The spring end section 240C is rotatably se-
cured to the flex band 226 using the first end clip 242
where the first end clip 242 is secured to or formed as
part of the flex band 226. A first latch lever 239 is rotatably
mounted to the spring end section 240D by a lever spring
retainer 248 where the first activation lever 239 has a
finger tab 245 for the operator/installer to push or pull on
to activate (latch) or de-activate (unlatch) the first latch
mechanism 228. The first latch lever 239 includes a finger
tab 245, a lever spring retainer 248 and a lever pivot 250
where the lever pivot 250 engages the second band re-
tainer clip 244’ when the first latch mechanism 228 is
activated. To activate the first latch mechanism 228, the
draw spring end section 240C contained within the lever
spring retainer 248 is pushed towards the second band
end 237 using  the finger tab 245. The operator then
forces the finger tab 245 towards the flex band 226 which
causes the first latch lever 239 to go over center and to
produce a tension on the first draw spring 240 and the
first latch lever 239 is latched into position. This draw
spring force holds the first latch lever 239 in the activated
position. As the first latch lever 239 approaches the flex
band 226, the locking clip 272’ is compressed and passes
through the latch lock window 270 formed in the first latch
lever 239. When the first latch lever 239 is moved into
the latched position and the latch mechanism 228 is fully
activated, the free end 273’ of the locking clip 272’ ex-
pands and interferes with any attempted opening of the
first latch lever 239.
[0085] In an identical but opposite fashion to the oper-
ation of the first latch mechanism 228, the second latch
mechanism 228’ is used to provide a force on the first
and second band ends 235, 237 to draw the first band
end 235 towards the second band end 237. Thus, with
the exception of the width of the second draw spring 240’,
the second latch mechanism 228’ is substantially identi-
cal in construction with the first latch mechanism 228 but
the second latch lever 239’ is attached to the second
band end 237 at the second end clip 242’ by the second
draw spring 240’ and more specifically by draw spring
end 240C’ and is thereby positioned facing the first latch
mechanism 228. Thus, the first latch mechanism 228 is
permanently attached proximate to the first band end 235
while the second latch mechanism 228’ is permanently
attached proximate to the second band end 237. When

activated, both the first and second latch mechanisms
228, 228’ act to draw the first band end 235 towards the
second band end 237 thereby tightening the flex band
226 and securing the conduit connection (see FIG.2).
The latch lock windows 270, 270’ formed in the first and
second latch levers 239, 239’ and are dimensioned and
positioned in the levers 239, 239’ to engage the locking
clips 272, 272’ that extend from and are attached to the
flex band 226. The locking clips are shaped so that once
the levers 239,239’ are fully closed (activated) the free
ends 273,273’ of the locking clips 272, 272’ prevent the
levers 239, 239’ from moving away from the flex band
226 thereby providing for redundancy in the forces that
hold the levers 239, 239’ in the activated position against
the flex band 226.
[0086] The second latch mechanism 228’ consists of
a second draw spring 240’ that is shown as being ap-
proximately rectangular in shape when viewed in a top
plan view and has a bend with a slight radius RRR’ in the
two opposed spring leg sections 240A’, 240B’ when
viewed in a side plan view where the spring leg sections
240A’, 240B’ are joined by spring end sections 240C  ’and
240D’. In the preferred embodiment, the length of spring
end sections 240C’ and 240D’ of the second draw spring
240’ are slightly longer than the spring end sections 240C
and 240D of the first draw spring 240. This allows the
first draw spring 240 to be positioned inside the second
draw spring 240’ when the first and second latch mech-
anisms 228, 228’ are latched. In a second embodiment,
the second draw spring 240’, spring end section 240C’
is slightly wider than opposite spring end section 240D’.
Alternately, the first and second spring end sections
240C and 240D respectively, could be the same width
but are allowed to flex outward when the latch mecha-
nisms 228, 228’ are latched.
[0087] The second retainer plate 230’ is attached prox-
imate to the second band end 237 and includes both the
second end clip 242’ and the second band retainer clip
244’. The second retainer plate 230’ can be separately
formed and then attached to the flex band 226 or it can
be formed integral with the flex band 226 or any portion
of the second retainer plate 230’ can be separately
formed and then the remaining portion of the second re-
tainer plate 230’ can be formed integral with the flex band
226.
[0088] The second draw spring 240’ is connected to
both the flex band 226 and a second latch lever 239’ by
the spring end sections 240C’ and 240D’ respectively.
The spring end section 240C’ is rotatably secured to the
flex band 226 using the second end clip 242’ where the
second end clip 242’ is secured to or formed as part of
the flex band 226. The second latch lever 239’ is rotatably
mounted to the spring end section 240D’ where the sec-
ond latch lever 239’ has a finger tab 245’ for the operator/
installer to push or pull on to activate the second latch
mechanism 228’. When the second latch mechanism
228’ is activated, the draw spring end section 240D’ along
with the lever spring retainer 248’ is pushed towards the

21 22 



EP 2 513 545 B1

13

5

10

15

20

25

30

35

40

45

50

55

second band end 237 using the finger tab 245. The sec-
ond latch lever 239’ includes a finger tab 245’, a lever
spring retainer 248’ and a lever pivot 250’ where the lever
pivot 250’ engages the first band retainer clip 244 when
the second latch mechanism 228’ is activated. The op-
erator forces the finger tab 245 towards the flex band 226
which causes the second latch lever 239’ to go over cent-
er and to produce a tension on the second draw spring
240 ’and to be latched into position.
[0089] Now referring to FIG. 16 of the drawings, a par-
tial perspective view of the conduit coupling system 220
is shown with both the first and second latch mechanisms
228, 228’ being in a fully latched condition. Clearly shown
is how the first draw spring 240 fits inside of the second
draw spring 240’ and how the lever spring retainers 248,
248’ are set back from the lever  pivots 250, 250’ respec-
tively. The first latch lever 239 includes a finger tab 245,
a lever spring retainer 248 and a lever pivot 250 where
the lever pivot 250 engages the second band retainer
clip 244’ when the first latch mechanism is activated. Like-
wise, the second latch lever 239’ includes a finger tab
245’, a lever spring retainer 248’ and a lever pivot 250’
where the lever pivot 250’ engages the first band retainer
clip 244 when the second latch mechanism 228’ is acti-
vated. The lever pivots 250, 250’ engage the second and
first band retainer clips 244’, 244 respectively. As either
the first or second latch mechanisms 228,228’ are closed,
they move past a centered force position and the force
of the first and second draw springs 240, 240’ respec-
tively pull the first and second latch mechanisms 228,
228’ firmly closed against the flex band 226. This holds
the first and second latch levers 239, 239’ into a closed
position until an operator pulls the lever fingers 245, 245’
upward away from the flex band 226. However, it is a
feature of the clamping system 220 that the first or second
latch levers 239, 239’ cannot be moved into the unlatched
position until each of their respective locking clips 272,
272’ are compressed to allow the free ends 273, 273’ to
pass through their respective latch lock windows
270,270’.
[0090] Now referring to FIG. 17 of the drawings, a
cross-sectional view of the conduit clamping system 220
taken along line 17-17 of FIG. 16 is shown with both the
first and second latch mechanisms 228, 228’ being in a
fully latched condition. The lever spring retainers 248,
248’ are set back from the finger tabs 250, 250’ respec-
tively which provides for assistance from the first and
second draw springs 240, 240’ in holding the first and
second latch levers 239,239’ firmly in the closed, activat-
ed position against the flex band 226. Latch lock windows
270,270’ are formed in the first and second latch levers
239, 239’ respectively and are dimensioned and posi-
tioned in the levers 239,239’ to engage the locking clips
272, 272’ that extend from and are attached to the flex
band 226. The locking clips are shaped so that once the
levers 239, 239’ are fully closed (activated) the free ends
273, 273’ of the locking clips 272, 272’ prevent the levers
239, 239’ from moving away from the flex band 226 there-

by providing for redundancy in the forces that hold the
levers 239, 239’ in the activated position against the flex
band 226.
[0091] Thus, the first and second latch levers 239, 239’
are held closed both by the force generated by the first
and second draw springs 240, 240’ respectively into a
closed position until an operator pulls the lever fingers
245, 245’ upward away from the flex band 226. However
it is a feature of the clamping system 220 that the latch
levers 239, 239’ cannot be moved into their  unlatched
position until the locking clips 272, 272’ are compressed
so that their free ends 273, 273’ can pass through their
respective latch lock windows 270, 270’.
[0092] Now referring to FIG 18 of the drawings, a per-
spective view of one of the retainer plates 230, 230’ is
shown. The retainer plates 230, 230’ can be integrally
formed with the flex band 226 or they can be separately
made and then attached to the flex band 226 using any
one of a number of prior art fastening techniques such
as welding. In one embodiment , the retainer plates 230,
230’ are made of cast metal and then bonded or other-
wise attached to the flex band 226. Other known mate-
rials may be used to form the retainer plates 230, 230’
such as titanium or ceramics or composites for example.
Also clearly shown are the end clips 242, 242’ and the
band retainer clips 244, 244’.
[0093] Now referring to FIG. 19 of the drawings, a per-
spective view of one of the latch levers 239, 239’ is shown.
Each of the first and second latch levers 239, 239’ include
a finger tab 250, 250’, a a lever spring retainer 248, 248’
and a lever pivot 250, 250’. The lever can be cast of a
metal material or molded from an engineered plastic or
formed of other know materials such as titanium, ceram-
ics or composites for example. Latch lock windows 270,
270’ are formed in the first and second latch levers 239,
239’ and are dimensioned and positioned in the levers
239, 239’ to engage the locking clips 272, 272’ that extend
from and are attached to the flex band 226. The locking
clips are shaped so that once the levers 239, 239’ are
fully closed (activated) the free ends 273, 273’ of the lock-
ing clips 272, 272’ prevent the levers 239, 239’ from mov-
ing away from the flex band 226 thereby providing for
redundancy in the forces that hold the levers 239, 239’
in the activated position against the flex band 226.

Claims

1. A fluid conduit clamping system (20) comprising,
a flex band (26) having a first band end (35) and a
second band end (37) and a first band retainer clip
(44) attached proximate to said first band end (35)
and a second band retainer clip (44’) attached prox-
imate to said second band end (37);
a first latch mechanism (28) having a first draw spring
(40) with a spring end section (40C) rotatably at-
tached to said first band end (35) and having a first
latch lever (39) rotatably attached to said first draw
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spring (40) at an opposite spring end section (40D);
a second latch mechanism (28’) having a second
draw spring (40’) with a spring end section (40C’)
rotatably attached to said second band end (37) and
having a second latch lever (39’) rotatably attached
to said second draw spring (40’) at an opposite spring
end section (40D’);
where said first latch lever (39) engages said second
band retainer clip (44) and said second latch lever
(39’) engages said first band retainer clip (44’) when
the conduit latch assembly is activated.

2. The conduit clamping system (20) of claim 1 wherein
said flex band (26) further includes end clips (42, 42’)
and said first latch lever (39) and said second latch
levers (39’) have respective lever retainer clips
(47,47’) extending therefrom for frictionally engaging
respective end clips.

3. The conduit clamping system (20) of claim 1 wherein
said flex band (26) further includes band retainer
clips (44,44’) each having at least one clip slot
(64,64’) and said first and second latch levers
(39,39’) have respective latch hook tabs (62,62’) ex-
tending therefrom for engaging respective clip slots
(64,64’).

4. The conduit clamping system (20) of claim 2 wherein
each of said end clips (42,42’) and each of said band
retainer clips (44,44’) are formed as a one piece as-
sembly, said assembly being attached to said flex
band (26).

5. The conduit clamping system (20) of claim 1 wherein
the first and second latch levers (39,39’) have a finger
tab (45, 45’) joined to a lever spring retainer (48,48’)
which is joined to a lever pivot (50,50’), said lever
pivot (50,50’) engaging said band retainer clip (44,
44’) when the conduit latch assembly is activated.

6. The conduit clamping system (20) of claim 1 wherein
said first draw spring (10) passes inside or outside
of said second draw spring (40’) when said first and
second latch mechanisms  (28,28’) are activated.

7. The conduit clamping system (20) of claim 1, wherein
said first latch lever (39) has a finger tab (45) which
extends from one end and a latch hook tab (62) ex-
tending from an opposite end.

8. The conduit clamping system (20) of claim 1, wherein
said second latch lever (39’) has a finger tab (45’)
which extends from one end and a latch hook tab
(62’) extending from an opposite end.

9. The conduit clamping system (20) of claim 1, wherein
said first and second latch levers (39,39’) have lever
retainer clips (47,47’) formed thereon, said lever re-

tainer clips (47,47’) frictionally engaging said end
clips (42,42’) when said first and second latch mech-
anisms (28,28’) are activated.

10. The conduit clamping system (20) of claim 1, wherein
said first and second latch levers (39,39’) have finger
tabs (45,45’) formed thereon.

11. The conduit lamping system (20) of claim 10, where-
in said first and second latch levers (39,39’) have
lever spring retainers (48,48’) connected to said fin-
ger tabs (45,45’).

12. The conduit clamping system (20) of claim 11,
wherein said lever spring retainers (48,48’) are con-
nected to lever pivots (50,50’).

13. The conduit clamping system (20) of claim 1, wherein
said first and second latch levers (39,39’) have latch
hook tabs (62,62’) extending therefrom and where
said retainer clips (44,44’) have clip slots (64,64’)
formed therein for receiving said latch hook tabs
(62,62’).

14. The conduit clamping system (20) of claim 1, wherein
the width of said first draw spring (40) is different
than the width of said second draw spring (40’) suf-
ficient for said first draw spring (40) to pass over or
under said second draw spring (40’).

15. The conduit clamping system (20) of claim 1, wherein
said first and second latch levers (239,239’) have
latch lock windows (270, 270’) formed therein to en-
gage respective locking clips (270,272’) which ex-
tend from and are attached to said flex band (226).

Patentansprüche

1. Fluidkupplungsklemmsystem (20), das aufweist:

ein flexibles Band (26) mit einem ersten Ban-
dende (35) und einem zweiten Bandende (37)
sowie einer ersten Bandhalteklammer (44), die
in der Nähe des ersten Bandendes (35) ange-
bracht ist, und einer zweiten Bandhalteklammer
(44’), die in der Nähe des zweiten Bandendes
(37) angebracht ist;
einen ersten Verriegelungsriechanismus (28),
der eine erste Zugfeder (40) mit einem Fe-
derendabschnitt (40C), der an dem ersten Ban-
dende (35) drehbar angebracht ist, aufweist und
einen ersten Verriegelungshebel (39) aufweist,
der an der ersten Zugfeder (40) an einem ent-
gegengesetzten Federendabschnitt (40D) dreh-
bar angebracht ist;
einen zweiten Verriegelungsmechanismus
(28’), der eine zweite Zugfeder (40’) mit einem
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Federendabschnitt (40C’), der an dem zweiten
Bandende (37) drehbar angebracht ist, aufweist
und einen zweiten Verriegelungshebel (39’) auf-
weist, der an der zweiten Zugfeder (40’) an ei-
nem entgegengesetzten Federendabschnitt
(40D’) drehbar angebracht ist;
wobei der erste Verriegelungshebel (39) mit der
zweiten Bandhalteklammer (44) in Eingriff steht
und der zweite Verriegelungshebel (39’) mit der
ersten Bandhalteklammer (44’) in Eingriff steht,
wenn die Leitungsverriegelungsanordnung ak-
tiviert ist.

2. Leitungsklemmsystem (20) nach Anspruch 1, wobei
das flexible Band (26) ferner Endklemmen (42, 42’)
enthält und der erste Verriegelungshebel (39) und
der zweite Verriegelungshebel (39’) jeweilige Hebel-
halteklammern (47, 47’) aufweisen, die sich von die-
sen aus erstrecken, um mit jeweiligen Endklemmen
reibschlüssig in Eingriff zu kommen.

3. Leitungsklemmsystem (20) nach Anspruch 1, wobei
das flexible Band (26) ferner Bandhalteklammern
(44, 44’) aufweist, die jeweils wenigstens einen
Klammerschlitz (64, 64’) aufweisen, und wobei der
erste und der zweite Verriegelungshebel (39, 39’)
jeweilige Verriegelungshakenzungen (62, 62’) auf-
weisen, die sich von diesen aus erstrecken, um mit
jeweiligen Klammerschlitzen (64, 64’) in Eingriff zu
kommen.

4. Leitungsklemmsystem (20) nach Anspruch 2, wobei
jede der Endklemmen (42, 42’) und jede der Band-
halteklammern (44, 44’) als eine einstücke Anord-
nung ausgebildet sind, wobei die Anordnung an dem
flexiblen Band (26) angebracht ist.

5. Leitungsklemmsystem (20) nach Anspruch 1, wobei
der erste und der zweite Verriegelungshebel (39,
39’) eine Fingerzunge (45, 45’) aufweisen, die mit
einer Hebelfederhalterung (48, 48’) verbunden ist,
die mit einem Hebelgelenk (50, 50’) verbunden ist,
wobei das Hebelgelenk (50, 50’) mit der Bandhalte-
klammer (44, 44’) in Eingriff steht, wenn die Leitungs-
verriegelungsanordnung aktiviert ist.

6. Leitungsklemmsystem (20) nach Anspruch 1, wobei
die erste Zugfeder (10) innerhalb oder außerhalb der
zweiten Zugfeder  (40’) verläuft, wenn der erste und
der zweite Verriegelungsmechanismus (28, 28’) ak-
tiviert sind.

7. Leitungsklemmsystem (20) nach Anspruch 1, wobei
der erste Verriegelungshebel (39) eine Fingerzunge
(45), die sich von einem Ende aus erstreckt, und eine
Verriegelungshakenzunge (62) aufweist, die sich
von einem entgegengesetzten Ende aus erstreckt.

8. Leitungsklemmsystem (20) nach Anspruch 1, wobei
der zweite Verriegelungshebel (39’) eine Fingerzun-
ge (45’), die sich von einem Ende aus erstreckt, und
eine Verriegelungshakenzunge (62’) aufweist, die
sich von einem entgegengesetzten Ende aus er-
streckt.

9. Leitungsklemmsystem (20) nach Anspruch 1, wobei
der erste und der zweite Verriegelungshebel (39,
39’) Hebelhalteklammern (47, 47’) aufweisen, die an
diesen ausgebildet sind, wobei die Hebelhalteklam-
mern (47, 47’) mit den Endklemmen (42, 42’) reib-
schlüssig in Eingriff stehen, wenn der erste und der
zweite Verriegelungsmechanismus (28, 28’) akti-
viert sind.

10. Leitungsklemmsystem (20) nach Anspruch 1, wobei
der erste und der zweite Verriegelungshebel (39,
39’) Fingerzungen (45, 45’) aufweisen, die an diesen
ausgebildet sind.

11. Leitungsklemmsystem (20) nach Anspruch 10, wo-
bei der erste und der zweite Verriegelungshebel (39,
39’) Hebelfederhaltungen (48, 48’) aufweisen, die
mit den Fingerzungen (45, 45’) verbunden sind.

12. Leitungsklemmsystem (20) nach Anspruch 11, wo-
bei die Hebelfederhalterungen (48, 48’) mit Hebel-
gelenken (50, 50’) verbunden sind.

13. Leitungsklemmsystem (20) nach Anspruch 1, wobei
der erste und der zweite Verriegelungshebel (39,
39’) Verriegelungshakenzungen (62, 62’) aufwei-
sen, die sich von diesen aus erstrecken, und wobei
die Halteklammern (44, 44’) Klammerschlitze (64,
64’) aufweisen, die darin ausgebildet sind, um die
Verriegelungshakenzungen (62, 62’) aufzunehmen.

14. Leitungsklemmsystem (20) nach Anspruch 1, wobei
sich die Breite der ersten Zugfeder (40) von der Brei-
te der zweiten Zugfeder (40’) hinreichend unter-
scheidet, damit die erste Zugfeder (40) bis über oder
unter die zweite Zugfeder (40’) vorbeikommt.

15. Leitungsklemmsystem (20) nach Anspruch 1, wobei
der erste und der zweite Verriegelungshebel (239,
239’) Verriegelungssperrfenster (270, 270’) aufwei-
sen, die darin ausgebildet sind, um mit jeweiligen
Sperrklammern (270, 272’) in Eingriff zu kommen,
die sich von dem flexiblen Band (226) aus erstrecken
und an diesem angebracht sind.

Revendications

1. Système de serrage de conduits de fluide (20)
comprenant :
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une bande souple (26) ayant une première ex-
trémité de bande (35) et une deuxième extrémité
de bande (37) et une première attache de rete-
nue de bande (44) fixée à proximité de ladite
première extrémité de bande (35) et une deuxiè-
me attache de retenue de bande (44’) fixée à
proximité de ladite deuxième extrémité de ban-
de (37) ;
un premier mécanisme de verrouillage (28)
ayant un premier ressort de traction (40) avec
une section d’extrémité de ressort (40C) fixée
en rotation à ladite première extrémité de bande
(35) et ayant un premier levier de verrouillage
(39) fixé en rotation audit premier ressort de trac-
tion (40) au niveau d’une section d’extrémité de
ressort opposée (40D) ;
un deuxième mécanisme de verrouillage (28’)
ayant un deuxième ressort de traction (40’) avec
une section d’extrémité de ressort (40C’) fixée
en rotation à ladite deuxième extrémité de ban-
de (37) et ayant un deuxième levier de verrouilla-
ge (39’) fixé en rotation audit deuxième ressort
de traction (40’) au niveau d’une section d’ex-
trémité de ressort opposée (40D’) ;
dans lequel ledit premier levier de verrouillage
(39) vient en prise avec ladite deuxième attache
de retenue de bande (44) et ledit deuxième le-
vier de verrouillage (39’) vient en prise avec la-
dite première attache de retenue de bande (44’)
lorsque l’ensemble de verrouillage de conduits
est activé.

2. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel ladite bande souple (26) com-
porte en outre des attaches d’extrémité (42, 42’) et
ledit premier levier de verrouillage (39) et lesdits
deuxièmes leviers de verrouillage (39’) ont des atta-
ches de retenue de levier respectives (47, 47’)
s’étendant à partir  de ceux-ci pour venir en prise par
frottement avec des attaches d’extrémité respecti-
ves.

3. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel ladite bande souple (26) com-
porte en outre des attaches de retenue de bande
(44, 44’) ayant chacune au moins une fente d’attache
(64, 64’) et lesdits premier et deuxième leviers de
verrouillage (39, 39’) ont des languettes formant cro-
chet de verrouillage respectives (62, 62’) s’étendant
à partir de ceux-ci pour venir en prise avec des fentes
d’attache respectives (64, 64’).

4. Système de serrage de conduits (20) de la revendi-
cation 2, dans lequel chacune desdites attaches
d’extrémité (42, 42’) et chacune desdites attaches
de retenue de bande (44, 44’) sont réalisées sous la
forme d’un ensemble monobloc, ledit ensemble
étant fixé à ladite bande souple (26).

5. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel les premier et deuxième leviers
de verrouillage (39, 39’) ont une languette formant
doigt (45, 45’) reliée à un élément de retenue de
ressort de levier (48, 48’) qui est relié à un pivot de
levier (50, 50’), ledit pivot de levier (50, 50’) venant
en prise avec ladite attache de retenue de bande
(44, 44’) lorsque l’ensemble de verrouillage de con-
duits est activé.

6. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel ledit premier ressort de traction
(10) passe à l’intérieur ou à l’extérieur dudit deuxiè-
me ressort de traction (40’) lorsque lesdits premier
et deuxième mécanismes de verrouillage (28, 28’)
sont activés.

7. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel ledit premier levier de ver-
rouillage (39) a une languette formant doigt (45) qui
s’étend à partir d’une extrémité et une languette for-
mant  crochet de verrouillage (62) s’étendant à partir
d’une extrémité opposée.

8. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel ledit deuxième levier de ver-
rouillage (39’) a une languette formant doigt (45’) qui
s’étend à partir d’une extrémité et une languette for-
mant crochet de verrouillage (62’) s’étendart à partir
d’une extrémité opposée.

9. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel lesdits premier et deuxième
leviers de verrouillage (39, 39’) ont des attaches de
retenue de levier (47, 47’) formées sur ceux-ci, les-
dites attaches de retenue de levier (47, 47’) venant
en prise par frottement avec lesdites attaches d’ex-
trémité (42, 42’) lorsque lesdits premier et deuxième
mécanismes de verrouillage (28, 28’) sont activés.

10. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel lesdits premier et deuxième
leviers de verrouillage (39, 39’) ont des languettes
formant doigt (45, 45’) formées sur ceux-ci.

11. Système de serrage de conduits (20) de la revendi-
cation 10, dans lequel lesdits premier et deuxième
leviers de verrouillage (39, 39’) ont des éléments de
retenue de ressort de levier (48, 48’) reliés auxdites
languettes formant doigt (45, 45’).

12. Système de serrage de conduits (20) de la revendi-
cation 11, dans lequel lesdits éléments de retenue
de ressort de levier (48, 48’) sont reliés à des pivots
de levier (50, 50’).

13. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel lesdits premier et deuxième
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leviers de verrouillage (39, 39’) ont des languettes
formant crochet de verrouillage (62, 62’) s’étendant
à partir de ceux-ci et où lesdites attaches de retenue
(44, 44’) ont des fentes d’attache (64, 64’) formées
à  l’intérieur de celles-ci pour recevoir lesdites lan-
guettes formant crochet de verrouillage (62, 62’).

14. système de serrage de conduits (20) de la revendi-
cation 1, dans lequel la largeur dudit premier ressort
de traction (40) est différente de la largeur dudit
deuxième ressort de traction (40’) suffisante pour
que ledit premier ressort de traction (40) passe au-
dessus ou en-dessous dudit deuxième ressort de
traction (40’).

15. Système de serrage de conduits (20) de la revendi-
cation 1, dans lequel lesdits premier et deuxième
leviers de verrouillage (239, 239’) ont des fenêtres
de loquet (270, 270’) formées à l’intérieur de ceux-
ci pour venir en prise avec des attaches de blocage
respectives (270, 272’) qui s’étendent à partir de la-
dite bande souple (226) et qui sont fixées à celle-ci.
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