HEAVY-DUTY SHACKLE

[0001] The invention relates to a heavy-duty shackle with the features of the preamble of claim

I.

[0002] Heavy-duty shackles are used for lifting heavy loads or for connecting anchor chains,
especially in offshore installations. Due to the large dimensions and the high mass of several
hundred kilograms, of which the shackle bolt alone accounts for one third of the weight, the bolt
can only be inserted with additional aids such as a crane. Depending on the situation, it may be
necessary to insert the bolt from one side or the other into the already positioned shackle body. Tt
is also possible that the threaded section of the bolt to which a locknut is to be attached is only
accessible from one side, so that the shackle must first be turned 180° to allow the bolt to be
inserted in the correct direction. This is difficult, at least time-consuming, due to the size and
weight of the heavy-duty shackle and bolt. In order to prevent the bolt head from twisting and to
avoid having to counter it with a second tool when tightening the nut, it is known to form the bolt

head non-circular.

[0003] This means that at least one stop element can be attached to the outside of the shackle
body next to the circumferential edge of the head or can be molded directly onto the shackle
body during casting. As soon as the bolt is inserted into the shackle body, it will turn around its
own axis at the latest when the lock nut is screwed on, so that the non-circular section of the
circumferential edge of the head strikes a support edge of the anti-rotation means and further
rotation of the bolt is prevented. However, the anti-rotation means formed by the stop elements

projecting from the outside of the shackle body prevents the lock nut from being placed on that



side because the rotation of the lock nut is either hampered by the stop elements or it will only be
placed against the end sections selectively and will tilt. Effective securing of the bolt is thus not

possible.

[0004] The problem addressed by the present invention is to improve a shackle of the type
mentioned above so that the bolt can be inserted into the shackle body from both sides and that,
regardless of the direction of insertion, an effective anti-rotation means is formed for the head

and the lock nut can be screwed on without any problems.

[0005] This problem is solved by a heavy-duty shackle with the features of claim 1.

[0006] It is essential for the invention that a nut support surface is provided that is raised in

relation to the anti-rotation means for the bolt head.

[0007] The nut support surface can be an endless annular ring surface which surrounds the

through-openings and the anti-rotation means.

[0008] However, it can also be discontinuous and divided into at least three parts aligned at equal

angles to each other.

[0009] If the nut support surface is formed on an elevation that is formed on the outer surfaces of
the end sections, the receptacle for the bolt head can be located directly on the outer surface of

the end sections.



[0010] However, it is also possible to provide a countersink in the surface which serves as a
receptacle for the circumferential edge of the head, wherein the nut support surface is formed

directly by the outer surface of the end section.

[0011] The invention is explained in greater detail below based on an exemplary embodiment

and with reference to the drawings. The Figures show in detail:

[0012] Fig. 1 a heavy-duty shackle in front view;

[0013] Fig. 2 the shackle body in section;

[0014] Fig. 3 an end portion of the shackle body in a side view;

[0015] Fig. 4 the bolt in front view.

[0016] Fig. 5 a lower part of the heavy-duty shackle in a perspective view from the left;

[0017] Fig. 6 the lower part of the heavy-duty shackle in a side view from the right;

[0018] Figure 1 shows a heavy-duty shackle 100 in front view. It essentially comprises a shackle
body 10 and a bolt 30 inserted therein. The bolt 30 inserted in the shackle body 10 is secured by

a lock nut 40.

[0019] In this exemplary embodiment, the shackle body 10 has an omega-shaped or horseshoe-
shaped structure, which is essentially defined by an arc section 15 that ends in an end section 11,
12 on both sides. However, the structure of the shackle body 10 outside the end sections 11, 12 is

irrelevant for the present invention.



[0020] The end sections 11, 12 each have aligned through-openings which are not visible here
and through which the bolt 30 is inserted. The bolt 30 has a head 31 at its left end in Figure 1,
wherein the head 31 is almost completely countersunk in the illustration in Figure 1 and only a
small part of a circumferential edge 33 of the head still emerges. A thread 32 is formed on the
bolt 30 at the other end, onto which the lock nut 40 is screwed. A further shoulder 34 is formed
beyond the thread section 32, having a transverse hole in which a cotter pin 42 or another

securing means for the lock nut 40 can be inserted.

[0021] Figure 2 shows only the shackle body 10, i.e. without the bolt 30. In the exemplary
embodiment shown, it is designed as a so-called rope sling shackle, also known as a wide body
shackle. For this purpose, the shackle body 10 has a pronounced horseshoe or omega-shaped
structure in the arc 15. In addition, the inner flanks in the arc 15 are highly rounded to form as
large a radius as possible and a correspondingly wide support surface for a rope loop in which

the heavy-duty shackle 100 is suspended.

[0022] The end sections 11, 12 have through-holes 13, 14, each of which has a recess 21, 22
designed as a bolt head receptacle on its outward facing sides. The recesses 21, 22 are
surrounded by flat support surfaces 23, 24. No elements protrude beyond the outer surfaces of
the end sections 11, 12 in the area of the support surfaces 23, 24. In particular, the anti-rotation
means designed in the form of recesses 21, 22 does not hamper the flat support of the lock nut on

the support surfaces 23, 24.



[0023] Figure 3 shows a top view of one of the end sections 11 or 12. The non-circular recess 21
or 22, which serves as a receptacle for the head and for the creation of an anti-rotation means, is
shown hatched; it surrounds the opening 13 or 14. Outside the recess 21 or 22, the flat support
surface 23, 24 is designed for the lock nut, which is slightly raised in relation to the rest of the

end sections 11, 12.

[0024] Figure 4 shows in the bolt 30 with its end sections 32, 34 and the transverse hole 35 at the
right end and the head 31 at the left end. A circumferential edge of the head 33 has a secant

section 33.1 at the top and a circular arc section 33.2 at the bottom.

[0025] As can be seen from the side view on bolt 30 in Figure 4, the circumferential line on the
upper side merges directly into the secant section 33.1 on the head 31, i.e. there is no protrusion

of the head 31 above the body of the bolt 310.

[0026] Figure 5 shows a part of the shackle 100 with the bolt 30 in a perspective view onto the
lower left half. It is essential for the invention that both the left end section 11 and the right end
section 12 are designed identically so as to enable the bolt 30 to be inserted selectively from one
side or the other and also to enable the inserted bolt to be secured on both sides without any
problems. The identical design refers primarily to the recesses which form the receptacles for the

bolt head 31 and the support surfaces 23 that surround the recesses for receiving the bolt head 31.

[0027] The support surface 23 is flat in itself and perpendicular to the center axis of the bolt 30.

As already mentioned, the head 31 of the bolt 30 is not circular in shape in order to enable a



positive anti-rotation means. In the preferred embodiment shown, it features the secant section
33.1, which interrupts a circular arc section 33.2. Both sections 33.1, 33.2 form the

circumferential edge 33 of the head.

[0028] Figure 6 shows a side view of the shackle 100 from the right with a view of the end
shoulder 34 of the bolt 30. The lock nut 40 is placed and rests on the support surface 22 of the

right end section 12. It is secured using a cotter pin 42.



Patent Claims:

|. Heavy-duty shackle (100), comprising at least

- ashackle body (10) having two opposite end sections (11, 12) each with a through-
opening (13, 14) for receiving a bolt (30) and having a central arc (15) extending between
the end sections (11, 12);

— a bolt (30) insertable in the aligned through-openings (13, 14) and having a threaded
portion (32) for a lock nut (40) at one end and a head (31) at the other end, the
circumferential edge (33) of the head of which is not circular
- at least one anti-rotation means (21, 22) which is arranged on the outside of at
least one end section (11, 12) and to which the circumferential edge (33) of the head is to

be positively fastened,

characterized in that the through-openings (13, 14) are each directly surrounded by at least one
recessed head receptacle (21, 22) which is formed recessed within a nut support surface (23, 24)
and in which the non-circular circumferential edge (33) of the head is to be positively fixed in

the head receptacle (21, 22).

2. Heavy-duty shackle (100) as in claim 1, characterized in that the circumferential edge (33) of
the head has a straight secant portion (33.1) and a circular arc portion (33.2) connecting the ends

of the secant portion (33.1).



3. Heavy-duty shackle (100) as in Claim 1 or 2, characterized in that the outer contour of the
circumferential edge (33) of the head and the inner contour (25, 26) of the two recesses (21, 22)

are identical and offset from one another by a gap width.

4. A heavy-duty shackle (100) as in one of claims 1 to 3, characterized in that the head
receptacle (21, 22) is countersunk into the outer surface of the respective end section (11, 12) and
a smooth nut support surface (23, 24) is formed around the countersink (21, 22) which is part of

the outer surface of the respective end section (11, 12).

5. Heavy-duty shackle (100) as in one of claims 1 to 3, characterized in that the nut support
surface (23, 24) is formed on a web or hump which is designed to be raised relative to the outer

surface of the respective end section (11, 12).

6. Heavy-duty shackle (100) as in one of claims 1 to 5, characterized in that a plurality of
separate nut support surfaces (23, 24) are formed, which are raised with respect to the outer

surface of the respective end section (11, 12).



