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According to the Iinvention, an articulated junction device between a suspended structure (36) and a load bearing structure (54)
comprises a hinge pin (43), at least one first part (50) being installed In the suspended structure (36) so as to be able to rotate
about a first axis (A1) and a second part (52) installed in the load bearing structure (54) so as to be able to rotate about a second

axis (A2). The hinge pin (48) passes through the first part (50) and the second part (52). The first axis (A1) and the second axis
(A2) are parallel to each other and offset from each other.
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ABSTRACT OF THE DISCLOSURE

ARTICULATED JUNCTION DEVICE

According to the 1nvention, an articulated

junction device between a suspended structure (36) and

a load bearing structure (54) comprises a hinge pin

(48), at least one first part (50) being installed in

5 the suspended structure (36) so as to be able to rotate

about a first axis (Al) and a second part (52)

installed i1n the locad bearing structure (54) so as to

be able to rotate about a second axis (AZ2). The hinge

pin (48) passes through the first part (50) and the
10 second part (52). The first axis (Al) and the second

axis (AZ) are parallel to each other and offset from

cach other.
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ARTICULATED JUNCTION DEVICE

DESCRIPTION

Technical domai

e R R A ey

This invention relates to a compact articulated
junction device, particularly designed to be inserted

between a locad bearing structure and a suspended

structure.

State of prior art

It is known that a shackle can be used to connect
a suspended structure to a load bearing structure.

In this case, the lcad Dpbearing structure then
comprises a clevilis that projects downwards and on which
the top part of the shackle 1s articulated through a
first hinge pin.  The bottom end of the shackle 1is

articulated to a clevis attached to the suspended

structure through a second hinge pin. This second

clevis then projects upwards or sideways from the
suspended structure.

This arrangement has the disadvantage that it is
large in the vertical direction due to the presence of
the shackle connecting the c¢levises that project
upwards or sideways on the suspended structure and
cownwards below the load bearing structure.

o

Presentation ¢f the invention

The specific purpose of the 1nvention 1s to

propose a new Jjunction device compact in a vertical

direction that could be used to replace a traditional
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shackle for attaching a suspended structure under a
load bearing structure and transmitting lcads that are
acceptable compared with loads transmitted by shackles
used on existing devices.

This objective 1s achieved, at least partly,

according to the invention through the wuse o0of an
articulated Jjunction device between a  suspended
structure and a load bearing structure, the device

being characterized 1in that it comprises a hinge pin,

at least one first part being installed 1n the

suspended structure so as to be able to rotate about a

first axis and a second part installed in the load

- bearing structure so as to be able to rotate about a

second axis, the hinge pin passing through the first

part and the second part, the first axis and the second

axis being parallel to each other and offset from each
octher.

This arrangement conforms with the invention
provides a compact means of connecting a suspended

structure to the load bearing structure.

In one preferred embodiment of the invention,

rotation prevention means are provided Dbetween the

hinge pin and each of the first and second parts, so as
to prevent any rotation between them.

Advantageously, the suspended structure is 1in the

form of a U-shaped c¢levis comprising two plates

parallel to each cother between which the load bearing

structure is placed, a first part being fitted in each

of the plates of the suspended structure.

In the latter case, each of the two first parts 1s

preferably installed in the corresponding one oI the
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two plates of the suspended structure. These first

parts then cooperate with the two plates 1in the

i

suspended structure through surfaces in the form of

portions of spheres together defining a ball joint type

connection between the plates and the said parts.

Intermediate parts forming ball joint cages can

P

then be fixed 1in each of the +two plates of the

suspended structure. These intermediate parts

cooperate through internal surfaces 1n the form of

portions of spheres with external surfaces of the first

parts, 1n the form of portions of spheres.

Brief description of the drawings

We will now present one preferred embodiment of
the invention as a non-limitative example, with
reference to the attached drawings, in which:

- Figqure 1 1s an exploded perspective view that

illustrates a preferred enbodiment of the
compact Jjunction device  according to the
invehtion;

- Figure 2 1s an exploded perspective view that
1llustrates an improvement to the embodiment of
the Jjunction device according to the invention
illustrated in Figure 1; and -

- Figure 3 1is a secticnal view that represents a

variant of the improvement illustrated in Figure

Z .

Detailed presentation of a particular embodiment

T  a PPSea

In the preferred embodiment of the invention

illustrated in Figure 1, an articulated junction device
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10 is used to connect a suspended structure 36 to a
load béaring structure 54 leaving it free to pivot.

In the embodiment of the invention shown in Figure
1, the articulated junction device 10' comprises a
single hinge pin 48, a first disk shaped part 50 and a
second disk shaped part 52, usually identical to the .
first part.

More precisely, the first disk shaped part 50 is
installed in a cylindrical hole 56 passing through the
suspended structure 36 along a first axis Al, such that

the first part 50 can rotate freely about this first

axls.

Similarly, the first disk shaped part 52 1is
installed 1n a cylaindrical hole 58 that passes through
the load bearing structure 54 along a second axis AZ,
such that the second part 52 can rotate freely about

this second axis.

The second axis AZ 1is parallel to the first axis

Al, Furthermore, the second axis AZ 1s offset

vertically upwards from the first axis Al by a distance

D that could be slightly greater than or approximately
equal to or even less than the diameter of the hinge
pin 48.

The diameter of the hinge pin 48 is significantly

less than the diameter of parts 50 and 5Z. It passes
through the cylindrical holes 60 and 62 machined in the
rirst disk shaped part 50 and the second disk shaped
part 52 respectively. More precisely, the axis A3
ccmmon to the cylindrical holes 60 and 62 and to the
hinge pin 48 1is offset from the corresponding axes Al

and A2 in the parts 50 and 52.
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The arrangement that has just been described with

reference to Figure 1 provides a means of reducing the

height of the junction device to make it shorter than a

conventional shackle.

Preferably, and as shown diagrammatically in

~Figure 1, rotation prevention means are provided

between the hinge pin 48 and each of the disk shaped

parts 50 and 52. These rotation prevention means may

for example comprise teeth or splines 64 formed on the

peripheral surface of the hinge pin 48, engaged on

complementary teeth or splines 66 and 68 formed in the

cylindrical holes 60 and 62 respectively.

This arrangement eliminates one degree of freedom

1n the resulting connection Dbetween the suspended

structure 36 and the load bearing structure 54.

Figure 2 1llustrates a variant of the embodiment
1llustrated 1in Figure 1, 1in which the suspended
structure 36 is in the form of a U-shaped clevis. More
precisely, the suspended structure 36 illustrated in

Figuré 2 comprises two flat plates 70 parallel to each

other. In this case, a cylindrical hole 56 is machined
in each of the plates 70, such that the two holes 56

are centered on the same hinge pin Al.

-

A disk shaped part 50 is then placed in each of

the cylindrical holes 56, through which a cylindrical
hole 60 passes with the same diameter as the hinge pin
48 .

In this case, the tab materializing the load
bearing structure 54 1is placed between the parallel

plates 70 of the suspended structure 36, with the disk

shaped part 52 that fits free to rotate 1in the
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cylindrical hole 58, as 1in the embodiment shown 1in
Figure 1.

The hinge pin 48 then simultaneously passes

through each of the c¢ylindrical holes o0 and 62 formed
1n the two disk shaped parts 50 and the disk shaped
part 52 respectively. The hinge pin 48 thus forms thé
connec.tion petween the suspended structure 36 and the
load bearing structure 54. In particular, this

connection may be held 1in place by end plates, nuts,

etc., located at the ends of the hinge pin 48.
As in the embodiment 1n Figure 1, rotation

prevention means such as splines may be provided

between the hinge pin 48 and the cylindrical holes 60

and 62 in which this hinge pin 1s fitted. The result

1s that one degree of freedom 1s eliminated in the
connection between the suspended structure 36 and the
load bearing structure 54.

Figure 3 shows an improvement to the wvariant

embodiment that has Jjust been described with reference
to Figure 2.

In this case, a ball joint function 1is added to
the junction device by which the suspended structure 36
1s connected to the load bearing structure 54.

More precisely, each of the disk shaped parts 50
installed in the piates 70 of the suspended structure
36 has a peripheral surface 72 in the form of a portion
of a sphere. Intermediate parts 74 forming ball joint

cages are 1installed 1n each of the plates 70, to define

internal surfaces 656' 1in the form of portions of
spheres. These internal surfaces. are complementary to

peripheral surfaces 72 of disk shaped parts 50 and have
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a common center of rotation. Thus, when these disk-

shaped parts 50 fit into intermedliate parts 74, they
form a ball joint type connection between the hinge pin
48 and the suspended structure 36.

Similarly, the disk shaped part 52 has an external

peripheral surface 76 in the form of a portion of a

sphere, complementary to an 1nternal surface 58' of the

load bearing structure 54 in the form of a portion of a
sphere. Thus, when the disk shaped part 52 fits into

the load DPpearing structure 54, the complementary

surfaces 76 and 58' connect the hinge pin 48 and the
load bearing structure 54 through a ball Joint type

connection.

As 1llustrated in Figure 3, the centers of the two

ball joint type connections thus formed are offset from

each other by a distance D along a vertical direction.

This distance D is the same as in the embodiment in

‘Figure 1 described above.

Only one degree of freedom of the junction devices
10 1is fixed in the 1improvement described above with
reference to Figure 3. The device according to the
inventlon 1s more compact and also lighter in weight

than a conventional "shackle" type device.
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Claims

1. Articulated junction device between a suspended

structure and a load bearing structure, the device being

characterized 1in that it comprises a hinge pin, at least one
first part being i1nstalled 1n the suspended structure so as to
be able to rotate about a first axis and a second part
installed in the load bearing structure so as to be able to
rotate about a second axis, the hinge pin passing through the
first part and the second part, the first axis and the second
axlis being parallel to each other and offset from each other,
in which rotation prevention means are provided between the
hinge pin and each of the first and second parts, so as to

prevent any relative rotation between them.

2 . Articulated junction device according to claim
1, 1n which the suspended structure is in the form of a U-
shaped c¢levis comprising two plates parallel to each other
between which the load bearing structure is placed, a first

part being fitted 1n each of the plates of the suspended

structure.

3. Articulated junction device according to claim
2, 1n which each of two first parts 1s installed in the
corresponding one of the two plates of the suspended
structure, the said first parts cooperating with the two

plates in the suspended structure through surfaces in the form

of portions of spheres together defining a ball joint type

connection between the plates and the said parts.

4 Articulated junction device according to claim

3, 1n which intermediate parts forming ball joint cages are
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fixed 1n each of the two plates of the suspended structure and

cooperate through 1internal surfaces 1n the form of portions of

spheres with external surfaces of the first parts, 1n the form

of portions of spheres.



CA 02457744 2004-02-16

1/3




CA 02457744 2004-02-16

&




P h———————







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - abstract drawing

