1 Chain or wire stopper The present invention relates to a stopper device for chain or wire, especially
for locking in position an anchor chain, tow wire or mooring wire, wherein the stopper consists of a
pair of plates which can be pivoted up from the deck of a ship to be vertically positioned in a locked
position relative to the deck, so that the plates form an angle relative to each other and with a gap
between an area of adjacent plate edges on the pair of plates, wherein the gap is configured to match
the thickness of a chain link or a wire, wherein the pivoting movement of each plate is provided with
the aid of a jack in cooperation with a lifkiNEPRFE S&¥RPWherein the link mechanism in one end
position causes a locking of the plate in the vertical position. Stoppers are previously known wherein a
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Stoppers are previously known wherein a pair of plates are pivoted up from the deck
surface on a ship to be vertically positioned in relation to the ship's deck and to form a
right angle to each other with their plate surfaces, and with a portion between adjacent
plate edges on the pair of plates recessed to match the thickness of a chain link or a
wire. Such wire will normally be provided with wire clamps for engagement with the
plate pair of the stopper. Known stoppers of this type are manufactured by Triplex AS
and by Plimsol Robertson Lid. in Singapore.

“ These known solutions use a link mechanism and jack to move such stopper plates into
an upright position, and in such a position the links in the link mechanism will ideally
be positioned in a straight line, so that a load against the stopper plates will pass through
the links, pivot pins and fixing means into the structure.

it will be understood that if at least one link in such a link mechanism moves slightly
out of the straight line or the centre line extending through and transverse to the axes of
rotation of the links, the link mechanism, when loaded, will come out of position, and
the stopper plates will move towards the deck and at the same time release the chain or
wire that is being held. Such a link mechanism is often of the "toggle-joint type", which
in reality means that if a knee of the toggle joint is not completely straight, it will not
have any locking force. This results in a highly dangerous situation where the chain or
wire may suddenly fly loose. Serious accidents may then occur, and in fact there have
even been fatal accidents as a result of such failure of the link mechanism when, infer
alia, a toggle joint has come out of its centred, aligned position. Often, this will be
directly related to wear of the bearings and pivot pins, resuliing in slack and a great risk
of non-linear alignment and position of the links in the link mechanism.
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being held. Such a link mechanism is often of the "toggle joint type", which in reality means that if a
knee of the toggle joint is not completely straight, it will not have any locking force. This results in a
highly dangerous situation where the chain or wire may suddenly fly loose. Serious accidents may
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happening, the known systems have used one of two solutions: In one of the solutions, the toggle joint
which forms the articulated connection dlrectly W|th a stopper plate is displaced a few millimetres
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displacement of a few millimetres. An unfavourable side of this is also that after some
years' use and with wear of the bearings, pivot pins, links and drive cylinders, the
displacement could easily and uncontrollably become more than these few millimetres,
which means that the solution will gradually become useless or will fequire regular
maintenance and costly replacement of components.

In the other solution a load reduction valve is used on the hydraulic jack. Such a valve
is known, infer alia, from use on hoisting cranes. This valve prevents the hydraulic jack
from collapsing, i.e., becoming shorter in length. In such a solution, the valve will
prevent the hydraulic oil from escaping from the jack cylinder. This also means that if
the toggle joint comes out of its ideal alignment, the hydraunlic jack will stop its
movement. However, this is a solution that will not work satisfactorily as experience
shows that after 2 time hydraulic valves will have some leakage. Thus, such a hydraulic
jack over time could collapse and become shorter in length, whereby the toggle joint
will fail. There is also a chance of breaks in the hydraulic hose between the jack
cylinder and the valve as such hoses can start to leak and otherwise become worn. This
would cause the stopper to suddenty fail.

It is of utmost importance that the work on deck in connection with, e.g., anchor
handling, can be done in a safe manner. Today's solutions that are based on the
displacement of a toggle joint by just a few millimetres, or on the leak-tightness of the
cylinder, valves and hoses of a hydraulic jack, have been found not to guarantee such
safe operation as a toggle joint structure will collapse if it comes out of a certain
alignment. In such a situation, personnel working in the deck will not have any advance



In the other solution a load reduction valve is used on the hydraulic jack. Such a valve is known, inter
alia, from use on hoisting cranes. This valve prevents the hydraulic jack from collapsing, i.e.,
becoming shorter in length. In such a solution, the valve will prevent the hydraulic oil from escaping
from the jack cylinder. This also means that if the toggle joint comes out of its ideal alignment, the
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deck of a ship to be vertically positioned in 2 locked position relative to the deck, so that

the plates form an angle relative to each other and with a gap between an area of

adjacent plate edges on the pair of plates, wherein the gap is configured to match the

15  thickness of a chain link or a wire, wherein the pivoting movement of each plate is

provided with the aid of a jack in cooperation with a link mechanism, and wherein the

link mechanism in one end position causes a locking of the plate in the vertical position,

characterised in that a first of the links in the link mechanism has an abutment area

designed to cooperate with a controllable, reciprocating locking bolt for locking the first

20 link and thus the link mechanism in said one end position.

According to one embodiment of the device, the link mechanism is a toggle device
consisting of said first link and a second link, wherein the first link at a first end area
close to the pivotal connection with the first end of the second link is designed for

25 hinged engagement with one end of the jack, and at a second end area of the first link is
pivotally attached to a fixed structural part of the ship, and that the second link at its

second end is pivotally attached to the back of the plate.

To ensure that the locking bolt is in the right position when the plates are to be locked
30 or folded back down onto the deck in a normal manner, the locking bolt is adapted to
cooperate with an inductive sensor for detecting the position of the bolt in relation to the

abuiment area of the first link.

The angle between the plates in the pair of plates is advantageously in the range of 60° -
90°,
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wire, wherein the stopper consists of a pair of plates which can be pivoted up from the deck of a ship
to be vertically positioned in a locked position relative to the deck, so that the plates form an angle
relative to each other and with a gap between an area of adjacent plate edges on the pair of plates,
wherein the gap is configured to match the 15 thicknggs of a chain link or a wire, wherein the pivoting
movement of each plate is provided with the aid of a jack in cooperation with a link mechanism, and
wherein the link mechanism in one end paosition causes a locking of the plate in the vertical position,
characterised HetHEEARS G AR ELRFTHBSHI meEh R HESTa R B G R R it Ear signed to
cooperate witfiraséagirollable, reciprocating locking bolt for locking the first 20 link and thus the link
mechanism in said one end position. According to one embodiment of the device, the link mechanism
is a toggle device consisting of said first link and a second link, wherein the first link at a first end area
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engagement with-eRR1eRAiabing inckand alkspseadsend area of the first link is pivotally attached to
a fixed structural part of the ship, and that the second link at its second end is pivotally attached to the
back of the plate. To ensure that the locking bolt is in the right position when the plates are to be
locked 30 or Fald & disaek dioaimod plettherddelksinpaarorrhaltanathn e atbsalgclitie bskttisahdapted to
cooperate with,anjpductive sensor for detecting the position of the bolt in relation to the abutment
area of the first link. The angle between the plates in the pair of plates is advantageously in the range
of 60 - 35 90. 3a The invention will now be described in more detail with reference to the attached
drawingd.0  Fig. 9 shows the same as Fig. 1, but with the position of the locking bolt indicated.



Figs. 1-7 illustrate in stages the movement of a plate in a pair of plates from the 5 horizontal position
to a vertical, locked position. Fig. 8 shows a pair of plates in the stopper, wherein the plates are in the
vertical, locked position. 10 Fig. 9 shows the same as Fig. 1, but with the position of the locking bolt
indicated. 4 Fig. 10 is a top view of the stopper with locking bolt devices. Fig. 11 shows the same as
Fig. 7 but with a locked chain also indicated. Fig, 12 is a top view of the stopper with locking bolt
devices and with the pair of plates in the vertical, locked position for locking, e.g., a chain. The stopper
1 is shown schematically in Fig. 8, whilst Fig. 12 is a top view thereof for further understanding of the
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movement of a chain in the longitudina ection a wire (not shown) is equipped with
clamp(s) (not shown) on the wire, arranged at one or more points along the length thereof, the stopper

could also be tiged fohovieth® hastapfig. i$ tesitjied lochaitidulardeo indkiatdn position an anchor
chain, tow wire or mooring wire. The stopper consists of a pair of plates 3, 4 which can be pivoted up

from the deck 5.0f ,a ship 1o be vertically positianed in.a loc osition relative to the deck 5, so that
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primarily intended for use in stopping the movement of a chain in the longitudinal
direction thereof, but if a wire (not shown) is equipped with clamp(s) (not shown) on
the wire, arranged at one or more points along the length thereof, the stopper could also
be used for wire. The stopper is designed in particular for locking in position an anchor

chain, tow wire or mooring wire.

‘The stopper consists of a pair of plates 3, 4 which can be pivoted up from the deck 5 of
a ship to be vertically positioned in a locked position relative to the deck 5, so that the
plates form an angle a relative to each other, preferably in the range of 60°-90°, A gap 6
is formed in an area between adjacent plate edges 3', 4' on the plate pair, and the gap 6 is
configured to match the thickness t of a chain link or a wire.

The pivoting movement of each plate 3; 4 is provided by means of a jack 7 in
cooperation with a respective link mechanism 8; 9 (see Fig. 12). The function of the
link mechanism will be described in more detail in connection with one of these,
namely the mechanism 8, as shown in Figs. 1-7,9 and 11. A similar function is of
course present for the mechanism 9 for movement of the plate 4.

The link mechanism 8 will in one end position as shown in Figs. 7 and 9 cause a locking
of the respective plate 3 in the vertical position.

A first link 10 of the link mechanism 8 has an abutment area 11 designed for
cooperation with a controllable reciprocating locking bolt 12" in a locking bolt device 12
for locking the first link 10 and thus the link mechanism 8 in said one end position.



namely the mechanism 8, as shown in Figs. 1-7, 9 and 11. A similar function is of course present for
the mechanism 9 for movement of the plate 4. The link mechanism 8 will in one end position as shown
in Figs. 7 and 9 cause a locking of the respective plate 3 in the vertical position. A first link 10 of the
link mechanism 8 has an abutment area 1 i designed for cooperation with a controllable reciprocating
locking bolt 12" in a locking bolt device 12 for locking4he first link 10 and thus the link mechanism 8 in
said one end position. 5 The link mechanism 8 is a toggle mechanism consisting of said first link 10
and second iR 3inBimmitddyisthe link toeglhanishud wasasissing i saidfigtlisdchhanieamdsee Fig.
12). The first linigid 13 isophafire! @0 G A eRd046108© Iiherpivatat canngelipdadaifitst 8iiskd 3' of the
second link 1319es' ed for hinged engagement with one end 7' of the jack 7, and at a second end
area 10" on thé fitst Tk 10 is pivotally attached to a fixed structural part 16 of the ship. The second
link 13 is at its second end 13' pivotally attached to the back 3' of the plate 3. In Figs. 10 and 12 there
are two lockinglbelficke Ve $0112;a 7 fstthed| avkeanl Sctlanisinths pigordsantivitn wrlfivsierdthE locking
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In Figs. 10 and 12 there are two locking bolt devices 12; 17 for the link mechanisms 8,
9, respectively, and where the locking bolts are indicated by the reference numerals 12"
and 17".

In Figs. 1-7 it is seen clearly how the locking mechanism 8 moves as the piston rod 7"
moves out of the cylinder part 7" of the jack 7 from the starting distance d1 to the end
distance d7. '

In the illustrated position in Fig. 11, it will be seen that the pivotal joints 18, 19, 20 all
lie in the same plane P. Thus, the link mechanism is in a ideally aligned locking
position, and in this position the moment load on the jack 7 is minimal. The upwards
movement of the Jink 10 is limifed by the edge 5" of the deck 5, and when the locking
bolt 12' comes into contact with the abutment area 11 on the first link 10, the potential
downward movement of the link 10 is locked.

The locking bolt devices 12; 17 are adapted to cooperate with a respective inductive
sensor 21; 22 for detecting the position of the bolt 12' in relation to the abutment area 11
on the first link 10. The sensors 21; 22 are expediently connected to a signal device 23
which is adapted to give a signal indication of respective link mechanism or both link
mechanisms simultaneously, e.g., so that a safety indication, e.g., by means of a light
signal, is given when both locking bolts 12" and 17’ are in operation.

It will be understood here that with the locking bolt in position and in engagement with
the abutment area, the link mechanism will be immobile, even if the pivotal joints 18-20
are not in exactly the same plane, or in the event that there is a failure of the jack 7 or its

supply lines (not shown).



movement of the link 10 is limited by the edge 5' of the deck 5, and when the locking bolt 12' comes
into contact with the abutment area 11 on the first link 10, the potential downward movement of the
link 10 is locked. The locking bolt devices 12; 17 are adapted to cooperate with a respective inductive
sensor 21; 22 for detecting the position of the bolt 12' in relation to the abutment area 11 on the first
link 10. The sensors 21; 22 are expediently connected to a signal device 23 which is adapted to give a
signal indication of respective link mechanism or both link mechanisms simultaneously, e.g., so that a
safety indicatign, e.g., by means of a light signal, is given when both locking bolts 12' and 17" are in
operation. It wiff B@%ﬁ%ﬁ%@ﬂ%‘ié&ﬁé’fmﬂf@@%c AOBBIBMYRHSIkEN UnamstdigERRment with the
abutment areaithdrdivk, wbeteapisntbwijidiecimeilnte vpariithe piv otakjointslikB:ae: drelhot in exactly
the same plane, or in the event that there is a failure of the jack 7 or its supply lines (not shown). 6 To
fold down the plates 3; 4 of the stopper, the locking bolts 12'; 17' must first be withdrawn, whereupon
the jack can enter into operation and move the distance d7-dl. 7 CLAIMS 1. A stopper device for chain
or wire, especially for locking in position an anchor chain, tow wire or mooring wire, wherein the
stopper consists of a pair of plates which 5 can be pivoted up from the deck of a ship to be vertically
positioned in a locked position relative to the deck, so that the plates form an angle relative to each
other and with a gap between an area of adjacent plate edges on the pair of plates, wherein the gap is
configured to match the thickness of a chain link or a wire, wherein the pivoting movement of each
plate is provided with the aid of a jack in cooperation with a link



10 mechanism, and wherein the link mechanism in one end position causes a locking of the plate in
the vertical position, characterised in that a first of the links in the link mechanism has an abutment
area designed to cooperate with a controllable, reciprocating locking bolt for locking the first link and
thus the link mechanism in said one end position. 15 2. A device as disclosed in claim 1,
characterised in that the link mechanism is a toggle device consisting of said first link and a second
link, wherein the first link at a first end area close to the pivotal connection with the first end of the
second link is igned for hinged engagement with one end of the jack, and at a second end area of
20 the first link 1P tally attached to a fixed structural part of the ship, and that the second link at its
second end is pivotally attached to the back of the plate. 3. A device as disclosed in claim 1 or 2,
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position of the bolt in 25 Yelation to the abutment area of the first link. 4, A device as disclosed in claim
1, characterisaiity (A3 THE A ANHLA PRIV IS THINHE BRRSOF B si@f apair of plates which

5 can be pivoted up from the deck of a ship to be vertically positioned in a locked position
relative to the deck, so that the plates form an angle relative to each other and with a gap
between an area of adjacent plate edges on the pair of plates, wherein the gap is
configured to match the thickness of a chain link or a wire, wherein the pivoting
movement of each plate is provided with the aid of a jack in cooperation with a link

10 mechanism, and wherein the link mechanism in one end position causes a locking of the
plate in the vertical position, characterised in that a first of the links in the link
mechanism has an abutment area designed to cooperate with a controliable,
reciprocating locking bolt for locking the first link and thus the link mechanism in said

one end position.

2. A device as disclosed in claim 1, characterised in that the link mechanism is a
toggle device consisting of said first link and a second link, wherein the first link at a
first end area close to the pivotal connection with the first end of the second link is
designed for hinged engagement with one end of the jack, and at a second end area of

20  the first link is pivotally attached to a fixed structural part of the ship, and that the
second link at its second end is pivotally attached to the back of the plate.

3. A device as disclosed in claim 1 or 2, characterised in that the locking bolt is
adapted to cooperate with an inductive sensor for detecting the position of the bolt in

25 relation to the abutment area of the first link.

4, A device as disclosed in claim 1, characterised in that the said mutual angle is in
the range of 60° — 90°.
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