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T-BOLT CLAMP

FIELD OF THE INVENTION

The present invention relates generally to a latching mechanism for band
clamps, and more particularly, to a T-bolt clamp for mechanically fastening objects

together.

BACKGROUND OF THE INVENTION

Figs. 1-3 show a prior art T-bolt clamp 10 that includes a latch assembly 12
connected to a flexible, flat metal band 14 having an inner surface 16 and an outer
surface 18. The band 14 has a first loop end 20 and a second loop end 22 and is
adapted to mechanically fasten objects together (not shown). The objects can include
any object that can be mechanically fastened or connected to another object. A non-
limiting example includes mechanically aﬁaching a conduit, such as a hose, tube, or
pipe to another conduit. The loop ends 20, 22 can be formed by a portion of the band
14 being bent back and attached to the outer surface 18 of the band 14 by welding,
crimping, mechanical fasteners such as rivets, or by any other suitable means.
Referring to Figs 2-3, the first loop end 20 includes two laterally-spaced first end
bearing loops 24 defining a first end cutout 25 therebetween. Likewise, the second
loop end 22 includes two laterally-spaced second end bearing loops 26 defining a

second end cutout 27 therebetween.

Referring to Fig. 1, the assembly 12 includes a latch bolt 30 having a head
portion 32 and a threaded shank portion 34, a trunnion 36, and a nut 38. The head
portion 32 of the bolt 30 is pivotally received within the first end bearing loops 24 on
the first loop end 20 of the band 14. The trunnion 36 includes a stem portion 40
having a first end 42 and a second end 44 and two opposed cylindrical members 46,
(46' shown in Fig. 2), each extending laterally from the first end 42 of the stem
portion 40 of the trunnion 36. The cylindrical members 46, 46' are received within the

second end bearing loops 26 on the second loop end 22 of the band 14. A passageway

-1-
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(ot Showii) tor ieceiving thie Shahk portion 34 of the bolt 30 is defined in the trunnion
36 and extends from the first end 42 to the second end 44 of the stem portion 40.
Referring to Figs. 1-3, the shank portion 34 of the bolt 30 passes through the first end
cutout 25 and the second end cutout 27 through the passageway of the trunnion 36,
and the nut 38 is threadably received on the shank portion 34 of the bolt 30. A gap
bridge 50 is attached to the first loop end 20 and extends to the second loop end 22 of
the band 14. The gap bridge 50, which is made of a rigid metal, protects an object
from being damaged by the loop ends 20, 22 whenever the loop ends 20, 22 are drawn

toward one another.

In use, the flexible band 14 is fastened to an object or objects such as a conduit
(not shown) and the shank portion 34 is inserted through the passageway of the
trunnion 36. A nut 38 is threadably fastened to the shank portion 34 and rotated
toward the head portion 32 of the bolt 30, thus contacting the second end 44 of the
stem portion 40 of the trunnion 36. As the nut 38 continues to move toward the head
portion 32 of the bolt 30, the loop ends 20, 22 draw closer to each other, thereby
tightening the band 14 around an object.

One of the drawbacks of the prior art T-bolt clamp 10 is that it requires the gap
bridge 50 which adds extra materials and cost to the construction of the clamp 10. It
would be advantageous if a portion of the band 14 could be used as the gap bridge 50,
thus eliminating this extra metal piece. It would also be advantageous if the latch
assembly 12 occupied less space on the band 14 while maintaining its strength, thus

providing an improved low profile T-bolt clamp.

In clamps of the types discussed herein above, it is advantageous if the clamp
is capable of rapid attachment and detachment to an object. However, in most prior art
T-bolt clamps, the tightening or loosening process is relatively slow and tedious
because the shank portion 34 of the bolt 30 has to be inserted into the passageway of

the trunnion 36 before attachment can occur.

Therefore, it is an object of the present invention to overcome the
disadvantages discussed previously in connection with known prior art T-bolt clamps

by providing a low profile, quick latching T-bolt clamp.
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"SUMMARY OF THE INVENTION

In accordance with the present invention, there is provided a band clamp that
includes an annular band extending from a first end portion that comprises a loop end
to a second end portion that includes a clip, with the band clamp further including a
fastener for drawing the clip and loop end together to thereby permit tightening of the
clamp. The clip includes a pair of side walls that extend radially outwardly from the
outer surface of said band. These side walls also extend circumferentially along the
outer surface from a first end of the clip located near the loop end to a second end of
the clip located farther away from the loop end. The fastener extends from the loop

end, through an open channel in the clip, and to the second end of the clip.

In one embodiment, the fastener comprises a T-bolt having a head portion that
is retained within the loop end and a shank that extends from the head, through the
open channel in the clip, to the second end of the clip. A nut can be threaded over the
end of the shank until it engages the second end of the clip. In another embodiment,
the head of the T-bolt engages the second end of the clip, and a trunnion is used at the
loop end for securing the fastener at that end. The trunnion is retained in place by the
loop end and includes an internal channel or passageway through which the shank

extends. The nut can then be threaded onto the shank until it engages the trunnion.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred exemplary embodiments of the invention will hereinafter be
described in conjunction with the appended drawings, wherein like designations

denote like elements, and wherein:
Fig. 1 is a perspective view of a prior art T-bolt clamp;

Fig. 2 is a perspective view of a portion of the prior art T-bolt clamp shown in

Fig. 1;
Fig. 3 is a top perspective view of the prior art T-bolt clamp shown in Fig. 2;

Fig. 4 is a perspective view of a T-bolt clamp made in accordance with the

present invention;

PCT/US2005/033190
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Tig. 518 a perspective view of a portion of the T-bolt clamp shown in Fig. 4;

Fig. 6 is a top plan view of a portion of the T-bolt clamp shown in Fig. 4;
Fig. 7 is a side elevational view of the T-bolt clamp shown in Fig. 4;

Fig. 8 is a side elevational view of a portion of the T-bolt clamp shown in Fig.

5 7
Fig. 9 is a front elevational view of the T-bolt clamp shown in Fig. 4;
Fig. 10 is a front elevational view of a portion of the T-bolt clamp shown in
Fig. 9,
Fig. 11 is a perspective view of a channel attached to the T-bolt clamp shown
10 in Fig. 4;

Fig. 12 shows a washer assembly made in accordance with the present

invention for use on the T-bolt clamp shown in Fig, 4;

Fig. 13 shows the washer assembly shown in Fig. 12 contacting the channel of

the T-bolt clamp shown in Fig. 4;

15 Fig. 14 is a side perspective view of a portion of a T-bolt clamp made in

accordance with a second embodiment of the present invention;
Fig. 15 is a front perspective view of the T-bolt clamp shown in Fig. 14;
Fig. 16 is a top view of the T-bolt clamp shown in Fig. 14; and

Fig. 17 is a side perspective view of the T-bolt clamp shown in Fig. 14

20  wherein a latch assembly is disengaged.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figs. 4-10, there is shown a first embodiment of the present

invention which is in the form of a band clamp 60. The band clamp 60 includes a
latch assembly 62 connected to an annular, flat metal band 64 having an inner surface

25 66 and an outer surface 68. The band 64 has a first end portion 70 and a second end

portion 72 and is adapted to mechanically fasten to an object (not shown). In this
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similar manner to the loop ends 20, 22 of the prior art clamp 10. The loop end 74
includes two laterally-spaced bearing loops 76 defining a cutout 78 therebetween.

Referring particularly to Figs. 4 and 5, the latch assembly 62 includes a clip 88
and a fastener which comprises a latch bolt 80 and nut 86. The latch bolt 80 has a
head portion 82 and a shank portion 84 which is threaded at its free end. The head
portion 82 of the bolt 80 is pivotably received within the bearing loops 76 of the loop
end 74 of the band 64. The nut 86 is adapted to be threadably received on the shank
portion 84 of the bolt 80. The clip 88 is attached to the outer surface 68 of the second
end portion 72 of the band 64. The U-shaped cross section of the clip defines a
channel 96 that is adapted to receive the shank portion 84 of the bolt 80. The clip 88
can be attached to the band 64 by welding, crimping, mechanical fasteners, such as
rivets, or by any other suitable means. The second end portion 72 of the band 64
includes an extended band section 91 that extends toward the first end portion 70 of
the band 64 and functions similar to the gap bridge 50 as previously discussed in

connection with the prior art clamp 10.

As best shown in Figs. 5 and 11, the clip 88 has a first end 89 and a second
end 90 and includes two spaced-apart side walls 92, 92' attached to a bottom wall 94.
These walls 92, 92°, 94 together define the open channel 96. The first end 89 has an
angled surface 98 and the second end 90 has a planar surface 100, wherein the
surfaces 98, 100 are defined by walls 92, 92', and 94 of the clip 88. The end surface
100 of the clip 88 is adapted to abut against the nut 86 (shown in Fig. 5). A pair of
tabs 102, 102' defined on an upper end of the planar surface 100 extends outwardly
from each of the side walls 92, 92', respectively, in order to prevent the nut 86 from

sliding off the planar surface 100 of the side walls 92, 92'.

In use, the band 64 is positioned around an object or objects (not shown) and
the shank portion 84 of the bolt 80 is received within the channel 96 of the clip 88.
Nut 86 can then be threadably fastened to the shank portion 84 until the nut 86 abuts
against the planar surface 100 on the second end 90 of the clip 88. When the nut 86 is
moved in a direction toward the head portion 82 of the bolt 80, the loop end 74 draws
closer to the first end 89 of the channel 88, thereby tightening the band 64 around the

object (not shown). An advantage of clamp 60 over the prior art clamp 10 is that the

-5.
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shank portion 84 ot the bolt 80 does not have to be inserted into a trunnion 36, thereby
providing a quick attachment and detachment of the clamp 60 from an object (not

shown).

Figs. 12 and 13 show a washer assembly 110 that includes a washer 112
having a first end 114 and a second end 116 and a nut 118 having a spherical-shaped

(convex) surface 120. The assembly 110 can be used to replace the nut 86 used in T-

- bolt clamp 60. The first end 114 of the washer 112 is adapted to abut against the

planar surface 100 of the second end 90 of the channel 88 (shown in Fig. 13). The
second end 116 of the washer 112 has a spherical recess (concave surface) 122 that is
adapted to receive the spherical surface 120 of the nut 118. The assembly 110 has the
added advantage of accommodating for misalignment of the shank portion 84 of the
bolt 80 with respect to the clip 88, while maintaining complete contact between the
first end 114 of the washer 112 and the planar surface 100 of the second end 90 of the
clip 88.

Figs. 14-17 show a second embodiment in the form of a T-bolt clamp 130
having components that are similar to portions of the prior art T-bolt clamp 10 and the
band clamp 60. Like reference numerals will be used for like parts. The clamp 130
includes a latch assembly 132 connected to a flexible, flat metal band 64 having an
inner surface 66 and an outer surface 68. The band 64 having a first end portion 70
and a second end portion 72 is adapted to mechanically fasten to an object (not
shown). The latch assembly 132 on the first end portion 70 of the band 64 is similar to
the latch assembly 12 on the second loop end 22 of the prior art T-bolt clamp 10
(shown in Figs. 1-3). The first end portion 70 of the band 64 includes a loop end 74
that is formed from two laterally-spaced bearing loops 76 defining a cutout 78
therebetween. The latch assembly 132 includes a latch bolt 80, a trunnion 36, a nut
86, and a clip 140. The latch bolt includes a rounded head portion 82 and a threaded
shank portion 84. The trunnion 36 includes a stem portion 40 having a first end 42
and a second end 44 and two opposed cylindrical members 46, 46', each extending
laterally from the first end 42 of the stem portion 40 of the trunnion 36. The
cylindrical members 46, 46" are received within the bearing loops 76 on the first end
portion 70 of the band 64. The trunnion includes an internal channel or passageway

for receiving the shank portion 84 of the bolt 80, and this passageway extends from

PCT/US2005/033190
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‘thie Tirst éfid 4210 thié §econd end 44 of the stem portion 40. The shank portion 84 of

the bolt 80 passes through the cutout 78 and through the passageway of the trunnion
36, and the nut 86 is received on the shank portion 84 of the bolt 80. The second end
portion 72 of the band 64 includes an extended band section 91 that extends toward
the first end portion 70 of the band 64.

The clip 140 has a U-shaped cross-section defining an open channel 96 and is
attached to the outer surface 68 of the second end portion 72 of the band 64. The clip
140 is adapted to receive the shank portion 84 of the bolt 80. The clip 140 can be
attached to the band 64 in a way similar to the attachment of clip 88 of T-bolt clamp
60. The clip 140 is similar to clip 88 and includes a first end 89, a second end 90, two
spaced-apart sidewalls 92, 92' attached to a bottom wall 94, which together define the
channel 96. The second end 90 of the clip 140 has a recessed surface 142 adapted to
receive the head portion 82 of the bolt 80.

In use, the band 64 is positioned around an object or objects (not shown) and
the shank portion 84 is inserted through the passageway of the trunnion 36. A nut 86
is fastened to the shank portion 84 and threaded toward the head portion 82 of the bolt
80 until the head portion 82 is received within the recessed surface 142. With
continued tightening at the nut 86, the loop end 74 draws closer to the first end 90 of
the channel 140, thereby tightening the band 64 around the object (not shown). When
loosening the clamp 130, the nut 86 is moved in a direction away from the head
portion 82, wherein the head portion 82 moves away from the recess surface 142,
thereby allowing a quick attachment and detachment of the clamp 130 from an object

(not shown).

In the prior art clamp 10 (shown in Figs. 1-3), the nut 38 is typically fastened
to the bolt 30 when packaged. In order for the clamp 10 to be used after being
unpacked, the nut 38 has to be first unfastened from the bolt 30 of the clamp 10. This
step adds additional time to the attachment process. The band clamps 60 and 130 of
the present invention are ready to be used after being unpacked without the additional
step of unfastening the nut 86 from the shank portion 84 of the bolt 80. Another
advantage of the present invention is that the T-bolt clamps 60 and 130 eliminate the

need for a separately attached gap bridge 50 as in the prior art clamp 10.

PCT/US2005/033190
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1t 1s to be understood that the foregoing description is not a description of the
invention itself, but of one or more preferred exemplary embodiments of the
invention. The invention is not limited to the particular embodiment(s) disclosed
herein, but rather is defined solely by the claims below. Furthermore, the statements
contained in the foregoing description relate to particular embodiments and are not to
be construed as limitations on the scope of the invention or on the definition of terms
used in the claims, except where a term or phrase is expressly defined above. Various
other embodiments and various changes and modifications to the disclosed
embodiment(s) will become apparent to those skilled in the art. All such other
embodiments, changes, and modifications are intended to come within the scope of

the appended claims.

As used in this specification and claims, the terms “for example,” “for
instance,” and “such as,” and the verbs “comprising,” “having,” “including,” and their
other verb forms, when used in conjunction with a listing of one or more components
or other items, are each to be construed as open-ended, meaning that that the listing is
not to be considered as excluding other, additional components or items. Other terms
are to be construed using their broadest reasonaBle meaning unless they are used in a

context that requires a different interpretation.

PCT/US2005/033190
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‘What is claimed is:

1. A band clamp comprising:

an annular band having a first end portion and a second end portion;

a clip having a channel extending from a first end of said clip to a
second end of said clip, wherein said clip is attached to said second end portion of
said band with said first end of said clip confronting said first end portion of said
band;

a first member having a head portion and a shank portion, said head
portion of said first member attached to said first end portion of said band, said shank
portion adapted to be received within said channel; and

a second member adapted to be fastened to said shank portion of said
first member, said second member adapted to contact said second end of said clip,
wherein said first end portion draws closer to said first end of said clip as said second

member is moved toward said head portion of said first member.

2. The band clamp as claimed in claim 1, wherein said band is made from

a unitary piece of flexible metal.

3. The band clamp as claimed in claim 1, wherein said first and second
members together comprise a fastener that includes a T-bolt as said first member and
a nut as said second member, wherein said shank portion of said T-bolt is threaded
and said nut threads onto said shank and into engagement with said second end of said
clip to thereby draw said second end portion of said band towards said first end

portion.

4. The band clamp as claimed in claim 1, wherein said first end portion of

said band comprises a loop end.

5. The band clamp as claimed in claim 4, wherein said loop end
comprises a unitary portion of said band that has a cutout centered between lateral
sides of said band, with said portion of said band being looped back and attached to
said band to thereby define a pair of loops separated axially by said cutout and sized

to receive said head portion.

PCT/US2005/033190
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0. 'I'he band clamp as claimed in claim 5, wherein said head portion of
said first member is pivotably received within said loops with said shank portion of
said first member passing through the cutout of said loop end and extending into and

through said channel of said clip.

7. The band clamp as claimed in claim 1, wherein said clip is a unitary
component having two spaced-apart side walls extending upwardly from a bottom

wall, such that said clip has a U-shaped cross section.

8. The band clamp as claimed in claim 7, wherein each of said side walls
has an angled surface on said first end of said clip and a planar surface on said second

end of said clip.

9. The band clamp as claimed in claim 8, wherein each of said side walls
further includes a tab extending away from the planar surface on said second end of

said clip.

10.  The band clamp as claimed in claim 7, wherein said first member is a
T-bolt having a threaded shank, and said second member is a nut that threads onto
said shank, wherein said band clamp further comprises a washer that fits over said

shank between said nut and said second end of said clip.

11.  The band clamp as claimed in claim 10, wherein said nut has a convex
surface and said washer has a concave surface that mates with said convex surface of

said washer.

12. A band clamp comprising:

an annular band having a first end portion and a second end portion;

a clip having a channel extending from a first end of said clip to a
second end of said clip, wherein said clip is attached to said second end portion of
said band with said first end of said clip confronting said first end portion of said
band;

a first member having a head portion and a shank portion, said head
portion of said first member being adapted to contact said second end of said clip, said

shank portion being adapted to attach to said first end portion of said band; and

-10 -
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a second member adapted to be fastened to said shank portion of said
first member, wherein said first end portion of said band draws closer to said first end
of said clip as said second member is moved toward said head portion of said first

member.

13. The band clamp as claimed in claim 12, wherein said clip has a U-
shaped cross section and comprises two spaced-apart side walls extending upwardly

from a bottom wall.

14.  The band clamp as claimed in claim 13, wherein each of said side
walls has an angled surface on said first end of said clip and a curved surface on said

second end of said clip.

15.  The band clamp as claimed in claim 14, wherein said head portion of
said first member is adapted to abut against the curved surface of each of said side

walls on second end of said clip.

16.  The band clamp as claimed in claim 12, further comprising a third
member having an internal channel and being attached to said first end portion of said
band, wherein said shank portion extends through said internal channel and said
second member engages said third member and draws said first and second end
portions of said band together as said second member is moved toward said head

portion of said first member.

17.  The band clamp as claimed in claim 16, wherein said first end portion
of said band comprises a loop end, and said third member comprises a trunnion

attached to said loop end.

18. A T-bolt clamp, comprising:
an annular band having a first end portion and a second end portion,

said first end portion comprising a loop end;
a clip attached to an outer surface of said second end portion, wherein
said second end portion includes an extended band section that extends underneath

said first end portion of said band;

-11 -
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a fastener that includes a T-bolt having a head and a shank, wherein
said fastener attaches to said clip and said loop end such that tightening of said
fastener draws said first and second end portions of said band together;

wherein said clip includes a pair of side walls that extend radially
outwardly from said outer surface of said band, said side walls further extending
circumferentially along said outer surface from a first end located near said loop end
to a second end located farther away from said loop end, said clip having an open
channel with said shank of said fastener extending from said loop end through said

channel to said second end of said clip.

19.  The T-bolt clamp as claimed in claim 18, wherein said loop end
includes a pair of loops separated by a cutout, and said head of said T-bolt is pivotally
disposed in said loop end with said head extending into each of said loops and said

shank extending from said head out of said loop end through said cutout.

20.  The T-bolt clamp as claimed in claim 19, wherein said shank is
threaded and said fastener includes a nut that threads onto said shank and engages said
second end of said clip to thereby draw said clip towards said loop end during

continued threading of said nut onto said shank.

21.  The T-bolt clamp as claimed in claim 18, wherein said loop end
includes a pair of loops separated by a cutout, said T-bolt clamp further comprising a
trunnion pivotally mounted in said loop end with said trunnion including a stem
portion extending out of said loop end through said cutout, said stem portion having
an internal channel sized to receive said shank, wherein said head of said T-bolt spans
said side walls of said clip and engages said second end of said clip with said shank

extending through said channel of said clip and through said channel of said trunnion.

22.  The T-bolt clamp as claimed in claim 21, wherein said shank is
threaded and said fastener includes a nut that threads onto said shank and engages an
end of said stem portion of said trunnion to thereby draw said loop end towards said

clip during continued threading of said nut onto said shank.

-12-
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