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detecting trim of the vessel, an alarm system and a cable cutter. The cable cutter is of a
25 pyrotechnic type, with a housing that surrounds the cable in its peripheral direction. A
hollow charge which partially surrounds the cable is arranged in the housing. The
system is designed to detect abnormal tension in the trawler cable which may lead to
capsize, and, on detonation of the hollow charge, to cause a point on the cable to be
struck by a jet and/or be subjected to heat and/or pressure which will result in the cable

30 being cut.

The published international patent application PCT/EP2007/051572 describes a cable
cutter of the pyrotechnic type, with a hollow charge arranged in a housing throngh
which the cable is passed. The hollow charge is given a V-shaped cross-section, is

35 formed as a part of a circular arc, and thus partly surrounds the cable. By the hollow
charge being shaped as a part of a circular arc, the oufput from its detonation will be
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The known cable cutters of pyrotechnic type comprise a fully encircling casing or
sleeve designed to prevent substantially all movement of the cable transverse to the
longitudinal direction of the cable so that it is at all times in the point of action of the
hollow charge explosive, or they are constructed to act on a specific point on the cable
30 and are unsuitable for installation or use on vessels that are lifters, towing vessels or
anchor handling vessels where the wire, cable or chain must be gnided and winched

over an open deck and where there is no suitable location for the mounting of such
encasing installations or cable-mounted devices.

35 By way of solution to the aforementioned and other problems, the present invention
provides an apparatus for immediate cutting of a cable or the like according to
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25 the purposes of the invention is to be considered as instantaneous.

The mode of operation of the inventive apparatus is as follows:

The thermally reactive material is shaped and positioned such that on thermal reaction it
30 generates a pressure in the direction of the said chain, wire or the like, and, if installed

under a deck plate, also the deck plate, which typically results in such tensions in the

target material, and partly also such thermal impact that the yield limit of the target

material is exceeded. As aresult of this effect, the target material disintegrates so that,

in the case of the said chain, wire or the like, the said cable, chain, wire or the like is cut
35 almost immediately.
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i nventi on; a | ongi tudi nal sectional View 0
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5 Figure 4/Aapdling: schemmat i ¢ cross-sectional view of an installation
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to the pre t _il.gventio
P Sf'?gure 1BYEE perspectzve view showing a part of a stern of the vessel illustrated in

Figure 1A and a below-deck installed wire or chain cutter apparatus accor ding to the
present invention;

25 Figure 1C is a longitudinal sectional view of a part of the stern illustrated in Figure 1B
which illustrates the below-deck installed wire or chain cutter apparatus according to the
present invention,;

Figure 2 is a perspective view showing an enlarged part of the illustration in Figure 1B
30 of the below-deck installed wire or chain cutter apparatus according to the present
invention;

Figure 3 is a longitudinal section of the stern showing an enlarged part of the illustration
in Figure 1C of the below-deck installation of the wire or chain cutter apparatus
35 according to the present invention;



Figure 4B is a schematic |ongitudinal section of an installation with
the first 5 enbodinent of a wire or chain cutter apparatus according
to the pr tion; Figure 5 is a schematic cross; I
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end that faces astern is open so that objects which are handl ed, 30
such as anclﬁ rc¥ha n_or n anchor. can be wi nched up over the stem and
optional |y 152 pehemg %WOSSF?E@B‘?”@ ‘iIBquflaEé‘%s piQn With a e eahogdiment py
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over 35 th aft rdecliEZ tovvards the winch arran enment (not shown),
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j aw and/ or ctfavwrﬂgor}:nhﬁli& clitiér @pﬁuﬂ‘ab B oftiy 1, ﬂ1él\@r6&nﬂfnv§1ﬁﬁhn or for
guiding them The broken lines illustrate a wire and chain cutter 100

Figure 9A is a schematic illustration of a cross-sectional view of a first arrangement of
20 individual explosives in the third embodiment of a wire or chain cutter apparatus
according to the present invention; and

Figure 9B is a schematic illustration of a cross-sectional view of a second arrangement
of individual explosives in the third embodiment of a wire or chain cutter apparatus
25 according to the present invention.

Figure 1A illustrates a typical vessel for raising, lifting, towing or anchor handling. The
vessel has a large open afterdeck which typically has a winch arrangement on the end
facing the bow, and the end that faces astern is open so that objects which are handled,

30 such as anchor chain or an anchor can be winched up over the stern and optionally up
onto the deck.

Figure 1B illustrates in more detail, by means of an example, the stern of the vessel with
a cable, wire or chain 1 that is about to be raised, lowered or taken in tow and run over

35 the afterdeck 2 towards the winch arrangement (not shown), and manipulating devices 3
which typically are in the form of shark jaw and/or towing pins for securing cable, wire
or chain or for guiding them. The broken lines illustrate a wire and chain cutter 100
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as installed under the deck 3, or as incorporated in the deck 3.
Figure 1C | | ongi tudi nal section through the ' m
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Y

The enlarged view in Figure 3 also iltustrates, in a longitudinal section through the stern
25 of the vessel, the vessel deck with manipulating means, and individual details of a
pyrotechnic cutter apparatus in an advantageous location according to the present
invention, as installed below the deck or as incorporated in the deck. Reference is made
in particular to the trapeziform section of the inventive apparatus where diagonal
hatching indicates a housing part of the apparatus, and an area of chequered hatching
30 within indicates the active parts of the apparatus according to the invention.

For the further detailed description, the term “wire” will be used to refer to a cable,

wire, chain or the like that is to be immediately cut in an emergency situation by using
the invention,

35
Reference is made to Figures 4A, 5 and 4B, as an illustrative cross-section and top
view, respectively, for the following explanation of a first embodiment of the wire
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dividing wall which diverts or damps a shock wave and/or heat generation.

With V-shaped explosives, the shock wave, the generated heat and the accompanying
material from each individual detonated section or individual explosive will travel from

30 the wire cutter apparatus 100 essentially in a common convergence plane 4 that lies in
the Jongitudinal direction of the bottom line 48 of the V-shape, which is indicated in the
broken, thick line denoted by reference numeral 4 in Figure 5.

Reference will now be made to Figures 7, 8, 9A and 9B for the following detailed

35 explanation of a third embodiment of the present invention. In the third embodiment,
the explosive member 40 of the wire cutter apparatus 100 is formed of a larger number
of elongate substantially circular-cylindrical or conical individual explosive units 90,
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mdividual explosive unit 90, on detonation, ejects a respective shock wave, material and
heat essentially together along and in a direction which is illustrated by the thick broken

35 ejection line indicated by the reference numeral 5. With the exemplary constellation
that is illustrated as an example in Figures 7 and 8, a greater length of the wire can

advantageously be struck when the individual explosive units 90 in the explosive
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single-layer or multilayer absorbent material that is adapted to absorb some or most of
the by-products. The apparatus advantageously also comprises, as mentioned, a casing
atranged such that a penetration of the target material does not reduce the remaining
structural integrity of the invention’s structure or other parts of the surrounding

25 structure, preferably also such that an initiation of the rapid thermal reaction, for
example, detonation, does not result in any other effect that constitutes a danger for
nearby objects.

Through the installation of the inventive apparatus, a new arrangement is provided in a

30 vessel deck with a simple installation of the inventive wire cutter apparatus for
immediate cutting of a weight-loaded or tension-loaded wire that can effectively prevent
or avert a case of vessel damage, crew injury, capsize or other loss of vessel or crew as a
result of the weight or tension loading of the wire.

35 The condition or structure of the deck 2 may, however, have to be taken into account in
connection with location or installation in the vessel. The problems that are seen to
have to be solved may be related to structural elements in or imamediately below the
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and cut ti ng@hqitRG: LR é%écﬁﬂly adapted for concentration of their respective and joint
30 cutting effect on the wire. The detonation sequence is thus adapted to the configuration
of the group arrangement and is also intended to be arranged such that the sequence
timewise takes into account & lifting of the wire from the deck as a result of the deck
penetration which runs ahead of the actual application of force against the wire.

35 According to the invention, the attachment means 70 for coupling the wire cutter
apparatus 100 or a group arrangement thereof may comprise or be constituted by a deck
plate part of a siructure and/or a condition that provides or has the same strength and



The inventive apparatus is primarily intended to be adapted for
permanent installation, but can alternatively be realised as a

separate | 15 For permanent installation,
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apparatus 1s advantageously sunk into, or as indicated above an
shown in sonme of the attached draw ngs, nounted inmedi ately bel ow t he
afterdeck of an anchor handling (A l) vassel, but may alternatively
or additionally be included as attached to or an integral part of a
hydraul i c ARldingpower @ialtol specifegifar @k dpen Bk Thihe axchevtigt, h@l@blfaisfbgeﬂ S

i nt | f

absor bi ng. or dnrs b etibn e Bosbe PR R Bp i MR e ¢
mat eri al  prYFEsepRey threefe §pyyeramples for &@éﬁm# inhﬁtaﬁmn%@n@mggns 26
Internal |y elogkatsent ctfraeieblayﬂsrdm@@ deaepm\m@ af&@ﬁl%ﬁ@one@

shs% b Tl Bl o U VAU B e Tl
steel, whi c% %ngpﬁlﬁamfé@lmﬁbemﬂaléa‘rmalardwusaen@dmjasm dehl the required
Suppor ts aningfdisicanhlnd ss ﬂlﬂﬁﬁl{glp%%f arldnd @6y ROREAHAnh d%gﬁn&s*b%rtﬁé"

rapi d-reacti rlal lcally 1s a blasting

expl osi ve. ‘f‘ﬁg %O%ba@ Sé’F WW%@)WECPW? ’BPtéléﬁqg "hﬁfci@éﬁfﬂ}br
expl osi ve I‘@spaleuet}mms ek, o\t effectagiiaiii ppetutidnybfitie ddil atdaatiNdefiBe

t he housjinggi.s of an elongate form also is correspondingly elongate.
The advant ageous depression form when the apparatus is illustrated
in section transverse to the longitudinal direction as illustrated in
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similar apparatus.

20
The external housing is internally coated preferably with one or more layers of a shock
absorbing or deformable material that may be a material which, due to material
properties or design, has large deformation energy.

25 Internally and over the layer, or the several layers, of shock absorbing or deformable
material, the apparatus is further preferably coated with a layer of shock resistant
material, as, for instance steel, which constitutes the internal housing and which in turn
supports an additional internal layer in the apparatus of the thermal rapid-reacting
material, which typically is a blasting agent or explosive. Internally in the apparatus

30 100, the blasting agent or explosive has a depression, which advantageously in the case
where the housing is of an elongate form, also is correspondingly elongate. The
advantageous depression form, when the apparatus is illustrated in section transverse to
the longitudinal direction as illustrated in some of the attached figures, is a V-shape

_ where the bottom of the V-shape is located centrally in the said direction,

35
The aforementioned inner covering layer or coating of, for example, Cu, for
strengthening the directed explosive effect that the invention will provide, can be placed



An installation of the apparatus 100 according to the invention is
made preferably transversely bel ow deck, preferably as far back in

the ship awopeswi2idse. The cavity pos. 6 above the char gemasooshol0g N
a "standoff' to obtain the desired acceleration and form of the

"projectile” that perforates the deck and the object to be cut. 15
The charges are dinmensioned in relationjfo the deck thickness that is
found on the various types of ship. The ship's structure is not
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under | yi ng Stl’lfICtUI’e 20 that consists o rong beans
damaged to ﬁgﬁ}l'appreci able extent. Water penetration is limted by
the volune that the steel housing pos. .1 can hold. After detonation

has been {ri ] i rmnates the
oper ati on agggg%glgd ?fo&uaggﬁﬁﬁ%@gﬁiﬁg {b%g%é&?el@ﬁ%éf"é’%ﬁ%g% SRS of
the inventi B’f?f%‘%r@?ﬂs’lﬁ%seﬁﬁﬁlh@hr of anpBgamané degigned &1 held Bye individnd i ng
the el ement sxpibsitdyniis90LRECEM tufh &rbfcRSE Bk Y8 RRuExp! ai ned above.
One nmethod of the invention conprises using the inventive apparatus
by equi pping a vessel with the inventive apparatus as expl ai ned
above. 30 Aénigillagan of the Bpparaivei0 apeordipp & tie trsventidni is nade pyefirsisy

| ni tiating baienalbom e fiteriRlas EABLA, HAACIIOR Miskibie, When the

apparatus is installed in or imediately bel ow t terdeck of an
anchor handling vessel (AH vessel), provide a safety barrier that
acts to avolhe taygy pos. 6abeve the cedrgepdsnd fonma s Esteldife 1@ obaadhe orbect ed

to said chajfeieyhiibR afd fdhRi& i O&h» | Hecl ¢ Dpsamnner
that there isca‘3 dlanger to thltﬂeel«gﬁgp or %({,grtg\%,fm%{r%gh%ée%%}%ﬁgg?]g&ﬁ%g? he
said chain, ®ire or the like can hel p to avoid or reduce such danger.

15 The inventive apparatus has such structural features that it is
sate 19, Manshenants NILLERLRN, AP RS I Rl a0t SRS
nmechani sms, V35108F BPabPishét the type s that have two or more firing
barriers toTied shipnahRuidiHoe Bhi®ballyarhkeRl t@Rsverstf because the strength of
the structure is not bome by the damaged deck plates, but by the underlying structure
20 that consists of strong beams which are not damaged to any appreciable extent. Water
penetration is limited by the volume that the steel housing pos. 1 can hold. After
detonation has been triggered, it is supposed that the ship terminates the operation and
goes to dock for repair and recharging. One method of the invention comprises making
the inventive apparatus by assembling the elements of the invention in the assembly as
25  explained above,

One method of the invention comprises using the inventive apparatus by equipping a
vessel with the inventive apparatus as explained above.

30 Activation of the inventive apparatus, which comprises initiating (detonating) the
thermal rapid reaction will, when the apparatus is installed in or immediately below the
afterdeck of an anchor handling vessel (AH vessel), provide a safety barrier that acts to
avoid loss of crew or ship in a case where a load commected to said chain, wire or the
likke goes out of control in such manner that there is a danger to the ship or crew, and

35 where cutting the said chain, wire or the like can help to avoid or reduce such danger.



CLAIM5 1. A vessel provided to towor |lift a |oad using a cable,
wire or chain by running the cable, wire or chain over a part of a
vessel deckoadmpbss: for the running operation, charact ecirsedoiomodbat
the vessel has installed in or imedi ately bel ow the part of the
vessel deck adapted for 5the running operation, a disconnecting
appar at us (100) for i mmedi ate di sconnects on of the |oad connected to
t he vessel the wire, cable, chain or the like (1) which is run on
an upper si gﬁe Biventie appmappssash stupturs afmesthit ithsskfe(@andidrnd can

di sconnect i withappidiuat dech ) atasp Fér&ﬂuﬂﬁn@&e@l ongate and, inits

| ongi tudi nal direction, substantially rectilinear outer housing (10)
whi ch houses an eIongate and, in its longitudinal direction,

subst ant i al The ingention My zomPKist eri or enareimitering G(edMinismb preferablp bbbk e
nenber - Canpiaskive do bAsle Mg XRLOSINA A Inif@idBdl Afvaidll ' ect ed
charge with an ejection side, and an apparatus coupling area on the
ejection side for coupling the elongate outer housing to the vessel
deck in or below the adapted part of the vessel deck. 2. The vessel
according to claim1, wherein the explosive unit conprises an

expl osive el enment which in an upper part thereof has, in a section
transverse to the |ongitudinal 15direction of the housing, an
essentially V-shaped contour for formation of an essentially V-
shaped or conical cavity (60) imedi ately above the essentially
V-shaped countour. 3. The vessel according to claim2, wherein the
explosive unit is arranged such that the symmetry plane or symetry
axis of the essentially V-shaped or conical cavity in the opening
direction of the cavity determnes a direction of ejection for a
shock wave, material or heat. 204. The vessel according to any one of
the preceding clains, wherein in the coupling area, it has a coupling
device (70) for bolting or welding the apparatus in or to the vessel
deck. 5. The vessel according to claim4, wherein the coupling
device is fornmed of a rectangular assenbly of four side wall elenents
(71, 72, 73, 74). 6. The vessel according to any one of the
precedi ng cl ai ns, wherein the disconnecting 25apparatus conprises an
i nternedi ate housing fornmed of a | ayer of shock or heat absorbing
mat eri al di sposed between the outer housing and the expl osi ve nenber.



7. The vessel according to claim®6, wherein the disconnecting
apparatus conprises an inner housing protective |ayer of a
substantially shock or heat resistant 1gaterial between the |ayer of
shock or heat absorbing material and the expl osive el enent that forns
the directed 30charge. 8. The vessel according to any one of the
precedi ng clains, wherein the explosive unit in a section has a

V- shaped cBitur formed of a surface that forns a V-shaped or conical
cavity. 9 The vessel accordi ng to claim8, wherein the surface is
covered bylan atyessebprpyidedito towps it Finad ysineaepblacdgoarhal by snsingiths cable,
wher ei n t heiraechaieoveny part ¢fa vesseldeck adépt@ifor B5 lubnithepeyams eharadetsedinng
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20 4 The vessel according to any one of the preceding claims, wherein in the coupling area,
it has a coupling device (70) for bolting or welding the apparatus in or to the vessel deck.

5. The vessel according 1o claim 4, wherein the coupling device is formed of a rectangular
assembly of four side wall elements {71, 72, 73, 74},

6. The vessel according to any one of the preceding claims, wherein the disconnecting
25  apparatus comprises an intermediate housing formed of a layer of shack or heat absorbing
material disposed between the outer housing and the explosive member,

7. The vessel according to claim 6, wherein the disconnecting apparatus comprises an

inner housing protective layer of a substantially shock or heat resistant material between the

layer of shack ar heat absorbing material and the explosive element that forms the directed
30 charge.

. The vessel accarding to any one of the preceding claims, wherein the explosive unit in
a section has a V-shaped contour formed of a surface that forms a V-shaped or conical cavity.

g, The vessel according to claim 8, wherein the surface is covered by an active layer.
10. The vessel according to claim 9, wherein the active layer is formed of Cu.
35 11, The vessel according to any one of the preceding claims, wherein the explosive

member is formed of multiple explosive units arranged side by side.



150f the el ongate expl osive el enents arranged side by side in the

| ongi tudi nal direction of the apparatus, and the |ongitudinal axes,
whi ch correspond to the direction of é’ection, of the explosive units
in one row are angled in relation to the |ongitudinal axes of the
expl osive units in a second rom1 so t hat these | ongitudi nal axes

I ntersect each gther in ar ove thﬁ ection side. 2016. The
vessel accordi n'lg‘ef’%“%l t‘b‘fa“["ﬁ E;gi‘eéeé'é Fﬁtj‘w&’f‘%ﬁ INEAPPHARE BAMPIIERE
expl osi ve PRlier aEangse fouteg parepasasian pishodk mesm quterisker beat buwesksredivey a

det onat i onnaghynaring expdasiva udowbthe mepiersgplodenhitol neans provi ded on the
command bridge of the vessel.
13. The vesse!l according to claim 11, wherein the explosive member with multiple

5  explosive units is formed with only one single explosive unit in the transverse direction of the
apparatus (100) and a plurality of essentiaily uniform explosive units with elongate V-shaped
surfaces in the longitudinal direction of the apparatus (100), and wherein the bottom lines of
the V-shaped surfaces are essentially coincident or parallel.

14. The vessel according to claim 11, wherein the explosive member with multiple

10  explosive units is formed with a plurality of explosive units in both the transverse direction and
the longitudinal direction of the apparatus {100}, and wherein all of the multiple units are
elongate explosive units with a respective cylindrical housing comprising an explosive that has
a V-shaped or conical cavity.

15. The vessel according to claim 14, wherein the disconnecting apparatus comprises rows

15  of the elongate explosive elements arranged side by side in the longitudinal direction of the
apparatus, and the longitudinal axes, which carrespond to the direction of ejection, of the
explosive units in one row are angled in relation to the longitudinal axes of the explosive units
in a second row, so that these longitudinal axes intersect each other in an area above the
ejection side.

20 16 The vessel according to any one of the preceding claims, wherein the explosive unit
comprises a detonator arranged to be controlled by a detonation signal from a double-secured
contro! means provided on the command bridge of the vessel.



