wO 2017/042426 A1 |10V 0000 OO 0 00

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/042426 Al

16 March 2017 (16.03.2017) WIPO | PCT
(51) International Patent Classification: (71) Applicant: MACGREGOR FINLAND OY [FI/FI]; Hal-
F16B 7/06 (2006.01) F16B 39/28 (2006.01) limestarinkatu 6, FI-20780 Kaarina (FT).
F16G 11/12 (2006.01 ..
6G 11712 ( ) (72) Inventor: OSTBERG, Juhana; Itdinen Rantakatu 60a C
(21) International Application Number: 54, FI-20810 Turku (FI).
PCT/FI2016/050548 . .
cr / (74) Agent: HEINANEN OY; Ayritie 8 D, FI-01510 Vantaa
(22) International Filing Date: (FD).
4 A t 2016 (04.08.2016
Ueus ( ) (81) Designated States (uniess otherwise indicated, for every
(25) Filing Language: Finnish kind of national protection available). AE, AG, AL, AM,
26) Publication L. ] Enelish AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(26) Publication Language: nglis BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(30) Priority Data: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
20155650 11 September 2015 (11.09.2015) FI HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,

KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

[Continued on next page]

(54) Title: MECHANISM FOR LOCKING A TURNBUCKLE
(57) Abstract: Mechanism for locking a turnbuckle, which turnbuckle comprises a screw rod (1)

'] M ©
/7.
e
Yot r\.a.s

provided with a thread, and a frame part (2) that is provided with a corresponding thread and is rotat-
able in relation to the screw rod, which frame part has vertical bars (3, 4), and on the top end of which
screw rod (1) a retainer (8) is installed. The invention is implemented in such a way that installed on at
least one vertical bar (3, 4) is a locking means (10) that slides in the direction of the vertical bar, and
that in its locking position collides with the retainer (8) on the screw rod (1) and prevents movement of
the frame part (2) around the screw rod (1).



WO 2017/042426 A1 WK 00T AT 0N AU

84)

PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE,

SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(i1))

Published:

—  with international search report (Art. 21(3))



10

15

20

25

30

35

WO 2017/042426 PCT/FI12016/050548

1

MECHANISM FOR LOCKING A TURNBUCKLE

The object of this invention is a mechanism for locking a
turnbuckle, which turnbuckle comprises a screw rod provided with
a thread, and a frame part that is provided with a corresponding
thread and is rotatable in relation to the screw rod, which frame
part has vertical bars, and on the top end of which screw rod a
retainer is installed.

The invention thus relates to a mechanism with which it is
endeavored to prevent unintended loosening, e.g. caused by
vibration of the ship’s hull, of a turnbuckle being used for
tightening a lashing rod. Lashing rods are used more particularly
on cargo ships for securing containers to a lashing bridge or to the
ship’s hull.

A turnbuckle is composed of a screw rod and a frame part, which
are connected to each other by means of a thread. The lashing rod
is tightened or loosened by means of the turnbuckle by rotating the
frame part in relation to the screw rod. One problem is that e.qg.
the vibration of the ship unintentionally tries to loosen a
turnbuckle. Various locking mechanisms have been developed for
preventing this.

One such solution is presented in Finnish patent 122999, wherein
rotational movement is prevented by means of toothed pieces and
a pretensioning means.

Publication EP 1805077 B1l presents a turnbuckle, in which the
frame part is rotated in relation to the screw rod, between which
frame part and screw rod is installed a coupling part, which by
snap action enables rotational movement between the parts at
least in the tightening direction and resists movement in the
opposite direction.
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Additionally, publication EP 2444692 B1 presents a locking
mechanism that is known in the art.

The structures in these solutions that are known in the art are
complex and they have many moving parts, in which case
manufacturing costs are also high. During use the operation of
springs and other small parts can be disturbed by detritus or
corrosion.

The aim of the current invention is to achieve a new type of
mechanism for locking a turnbuckle, which mechanism is not
conjoined with the problems occurring in known solutions. The
mechanism according to the invention is characterized in that
installed on at least one vertical bar is a locking means that slides
in the direction of the vertical bar and that in its locking position
collides with the retainer on the screw rod and prevents movement
of the frame part around the screw rod.

One preferred embodiment of the mechanism according to the
invention is characterized in that the locking means is shaped and
dimensioned in such a way that it is possible for the bottom end of
a lashing bar connected to the turnbuckle to extend in its extreme
position up to the top end of the screw rod without the locking
means preventing this, regardless of the attitude and height
position of the locking means.

Another preferred embodiment of the mechanism according to the
invention is characterized in that the locking means is situated on
the side of the center line of the turnbuckle in such a way that no
point of the locking means is situated on the imaginary extension
of the screw rod as viewed in the upward direction of the screw
rod.

Yet another preferred embodiment of the mechanism according to
the invention is characterized in that the locking means is a
cylindrical sleeve installed on a vertical bar and sliding in the
direction of the vertical bar.
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One advantage of the invention that can be mentioned is that the
locking function is automatic, i.e. the locking means drops into the
lower position (locking position) by the effect of gravity. Thus the
structure of the mechanism according to the invention is
inexpensive and operationally reliable. In addition, the small outer
dimensions and the location of the lock sleeve enable a larger
range of length adjustment or a shorter structure for the
turnbuckle itself.

In the following, the invention will be described in more detail by
the aid of some preferred embodiments with reference to the
attached drawings, wherein

Fig. 1 presents a turnbuckle according to the invention.

Fig. 2 presents a detail of a turnbuckle according to the
invention when the locking means has been raised.

Fig. 3 presents a detail of a turnbuckle according to the
invention when the locking means is in the locking
position.

Fig. 4 presents another embodiment of the locking
means.

Fig. 5 presents a third embodiment of the locking
means.

Fig. 6 presents the mechanism according to the
invention in a position in which the bottom end of the
lashing bar is as close as possible to the top end of the
screw rod.

Fig. 1 thus presents a turnbuckle according to the invention, the
main components of which are a screw rod 1 and a frame part 2.
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The frame part is composed of two vertical bars 3 and 4, a flange 5
and a slot part 6. A hole is made in the flange 5 of the frame part
2, which hole has an internal thread that matches the external
thread of the screw rod. The flange 5 functions as a counterpart of
the screw rod, enabling adjustment of the length of the turnbuckle
by rotating the frame part 2 in relation to the screw rod 1. The slot
part 6 at the top end of the frame part 2 enables connection of a
lashing bar 11 to the turnbuckle. The screw rod 1 in turn has a
fixed jaw 7, from which the screw rod 1 is fixed to its base, such as
to a lashing bridge or to the hull of the ship.

A retainer is installed on the top end of the screw rod 1, which
retainer is in this case a transverse retainer pin 8. The top end of
the screw rod is also supported with a separate support plate 9 on
the vertical rods 3 and 4 of the frame part 2. The screw rod is able
to rotate freely in relation to the support plate 9 because there is a
hole with clearance in the support plate. The support plate 9 is, in
turn, able to slide in relation to the vertical bars 3 and 4 in their
longitudinal direction.

A locking means is installed on the second vertical bar 3, which
locking means is in this case a sleeve 10, which is able to slide
freely in the direction of the vertical bar 3. When it is desired to
adjust the length of the turnbuckle, i.e. to tighten or loosen the
turnbuckle, the sleeve 10 is raised (Fig. 2), i.e. out of the locking
position, and the frame part 2 is rotated around the screw rod 1.
The vertical bars 3 and 4 thus fit to rotate around the retainer pin
8. After adjustment of the length, the sleeve is allowed to drop
under the effect of gravity into its lower position, i.e. into the
locking position (Fig. 3). When the tightened turnbuckle endeavors
to loosen, e.g. due to the vibration of the ship, the sleeve 10 on
the bottom end of the vertical bar 3 collides with and stops on the
retainer pin 8 on the screw rod 1. In this case the frame part 2 is
not therefore able to rotate around the screw rod 1 and the
turnbuckle will not lose its set tightness.
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Figs. 4 and 5 present two different embodiments, in which the
locking mechanism is implemented with one larger component 10/,
10", which slides guided by the vertical bars 3 and 4 and in the
direction of them, and which in its lower position prevents
loosening of the turnbuckle. In Figs. 4 and 5 the component 10/,
10" is presented in its raised position, in which therefore rotation of
the frame part 2 in relation to the screw rod 1 is possible.

Fig. 6 presents the mechanism according to the invention in a
position in which the bottom end of a lashing bar 11 is close to the
top end of the screw rod 1. This is achieved by shaping and
dimensioning the locking means 10 to enable this extreme position.
The locking means is thus situated on the side of the center line of
the turnbuckle in such a way that no point of the locking means is
situated on the imaginary extension of the screw rod 1 as viewed in
the upward direction of the screw rod. The same is, of course,
possible also in the embodiments presented by Figs. 4 and 5.

It is obvious to the person skilled in the art that the invention is not
limited to the embodiments presented above, but that it can be
varied within the scope of the claims presented below. The locking
mechanism according to the invention can also be implemented
with two or more separate sleeves 10, in which case there is one or
more sleeves 10 on one or on both of the vertical rods 3 and 4. In
this description the retainer is a retainer pin 8, but it can be some
other kind of part suited to the same purpose or a shape, such as a
cavity or groove, that functions in the manner of a retainer and is
made directly in the end of the screw rod 1. For example, the
diameter of the sleeve can be larger to the extent the sleeve
extends directly into a cavity in the top end of the screw rod.

The characteristic features possibly presented in the description in
conjunction with other characteristic features can also, if
necessary, be used separately to each other.
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Mechanism for locking a turnbuckle, which turnbuckle
comprises a screw rod (1) provided with a thread and a
frame part (2) that is provided with a corresponding
thread and is rotatable in relation to the screw rod,
which frame part has vertical bars (3, 4), and on the top
end of which screw rod (1) a retainer (8) is installed,
characterized in that installed on at least one vertical
bar (3, 4) is a locking means (10, 10', 10") that slides in
the direction of the vertical bar, and that in its locking
position collides with the retainer (8) on the screw rod
(1) and prevents movement of the frame part (2)
around the screw rod (1).

Mechanism according to claim 1, characterized in that
the locking means (10, 10, 10") is shaped and
dimensioned in such a way that it is possible for the
bottom end of a lashing bar (11) connected to the
turnbuckle to extend in its extreme position up to the
top end of the screw rod (1) without the locking means
preventing this, regardless of the attitude and height
position of the locking means.

Mechanism according to claim 1 or 2, characterized in
that the locking means (10, 10', 10") is situated on the
side of the center line of the turnbuckle in such a way
that no point of the locking means is situated on the
imaginary extension of the screw rod (1) as viewed in
the upward direction of the screw rod.

Mechanism according to any of claims 1-3,
characterized in that the locking means is a cylindrical
sleeve (10) installed on a vertical bar and sliding in the
direction of the vertical bar.
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Mechanism according to any of claims 1-4,
characterized in that there are two units of locking
means (10), one installed on each vertical bar.

Mechanism according to any of claims 1-4,
characterized in that there are a number of locking
means (10), installed on one or on both of the vertical
bars (3, 4).

Mechanism according to any of claims 1-3,
characterized in that the locking means (10’, 10”) is an
integral component that is supported on both vertical
bars and that slides in the direction of the vertical bars
(3, 4).
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