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The present invention conce rns a eV|2e for heaV|ng |hp 0%
an ' | owering out chains using one or nore hydraulic cylinders
whi'ch, by means of gripping and | ocking devices, grip the chai n and
lift or lower it alittle while the locking 5 devi ce i s di sengaged.
When the-.cylinder approaches t he other end of its stroke, the

| ocki ng device |s re en%a% the gripping device is released fromthe
chai n and aftef e hydraullc cylinder has returned to its initia

pﬁSI s ti l(m‘he tﬁieegntpmmn&&bnceoneef%aobjd demgref E@agdeavidy in and
The |nvent|on a so conpri s 180 ui de device for i.n.
Lﬁh%ﬂﬂ %% aﬁ@ﬁb more q¥ ééﬁilc cxﬁgnﬁg

The device is espeC|a
Several such typdsidd, Ibmemaw m;fhegsrmn@n@mds lockdng deVlceSFh@;fl@dehlel y

consi st of thregagnar ghg %Iﬁs or lower- it Aa' e¢kihe davire tae qfaﬁskaag

- A cy§1nder devi ce connect ed dj %: device for L
chain. “¥hé cyl |qﬂi@r°%e¥1?c§1§§ﬁgﬁg?@ or WheRerthehecy bipder apprpgpghfRs, the

little nbre t harotnesr Gt fod iies stroke, the lodkik@P[@ivice uisleralatigagetior

the chai g which |s ralsed/I ver caII back fo0
paraIIevaertlca? VESVlce is re%ﬁﬁﬁgpd% % ﬁﬁl%ﬁ' %ter

storing: ghe chaithe hydraulil'checj(b:xkdeng }dm/lnetumde@rtppnrkg demtoellarp@sof-ten
arrangedﬁ tion, the gripping device is ready to grip again.
410
3 The invention also comprises a 180° guide device for the
chain. The device is especially suitable for anchor
chains.

- 15 Several such types of 1linear winches for chains exist.
- They usually consist of three separate units:

- A locking device for chains,

- A cylinder device connected to a gripping device for
the chain.' The cylinder device can lift or lower the

20 chain a little more than two chain links.

- A 180° guide device for the chain which is raised/low-
ered vertically back to a parallel vertical direction
towards a box or similar for storing the chain.

The locking device and gripping device are often arranged

25 according to the same principle: one or two pawls which
engage with every other chain link using the force of
gravity, springs or similar. When the chain is lifted, the
pawl(s) move(s) aside, but the pawl(s) will fall back in
place when the chain is lifted two chain links.

30

Such devices only work for heaving in the chain. If the

chain is to be lowered out, the pawls in the locking device

and gripping device must be operated separately, £for
example by means of hydraulic auxiliary cylinders.

Cylinder devices having two parallel cylinders can give
problems regarding the synchronization thereof, while a



25 ,according to the sane principle: one or two paw s which

engage with every other chain link using the force of gravity,
springs or simlar. Wien the chain is lifted, the paw (s) nove(s)
aside, but the paw (s) will fall back in pl ace when the chain is
lifted two chain |inks. 30 Such dgvices only work for heaving in
the chain. |If the chain is to be lowered out, the pawls in the

| ocking device gevice ha®dngrbRei BY1d8YEE CcaRIStabise %?ﬁtﬁ&u&ﬁn%]rﬁéﬁéﬁ’tsfor
exanpl e by neans o% hydraul1c auxiliary, cylinders. 3 , | i nder

devi ces having PHo P&r glllsgpncfflq der%yjz’arﬁ%své’here the Homtids PR Wihg

t he synch(rjoni zadcbs omerigdof , roMi lsdde of the pﬁStﬁnb (t-ahe piston rod is

2 evi ce j (o] inder- can cause hi endin ment.s, on
t he pistoaurod.pa%%f?%éepgo&%gke%ﬁggc FIEHG pr sﬁ?@parag @§n?¥i}quﬁ§rod
si de of tHe pisvberet heeprverkingopréssure acipsldn rigle perovixie pieshore o toer

as conpared to gykisferss b pUM¥e 6§ he working pressure acts on the entire
pi ston (the pi ston rod 1s pushing). There is one linear w nch

at the bottom of which is arrang- ed a | ocking device consisting of
t wo hydraullcalTueﬁeeiékone linear winch at the bottom of which is arrang-

s ed a locking device consisting of two hydraulically opera-

40 ted pawls which drag on the lower curve of a chain link,
each being on one side of the underlying chain link. Two
chain links above the locking device there is a gripping
device consisting of equivalent hydraulically operated

B pawls. The gripping device can be moved further upwards

fs5 equivalent to two chain links using two hydraulic cylin-
ders. Above this area, the chain passes through 180° over
a guide pulley, and the weight of the chain hanging down
will keep the chain taut after it has passed over the

, linear winch. Norwegian patent No. 146530 is an example of

20 such a type and is instinctive in that the two pawls in
both the gripping and locking devices are synchronized by
means of toothed segments.

- In another known 1linear winch, the gripping device is
25 arranged at the bottom in the centre on a beam which is
suspended at both ends from piston rods from two hydraulic
cylinders. The two cylinders are fastened on each side by
a beam which is, in turn, fastened to the structure of an
offshore platform, ship or similar. The locking device for
30 the chain is mounted in the centre of this fixed beam, and
above the locking device a guide device is arranged which

can guide the chain through 180° back to a vertical direc-
tion.

35 Two linear winches are known which utilize only one working

piston where the working pressure acts on the entire piston
surface.



10 ted pawl s which drag on the |l ower curve of a chain link, each

bei ng* on one side of the underlying chain link. Two chain Iinks
above the | ocking device there is a gripping devi ce consi sting of
equi val ent hydraulically operated paw s. The grippi ng device can be
noved further upwards 15 equivalent to twg chain |inks using two
hydraullc cylin- ders. Above this area, the chain passes through
180[ err] : over a guide pulley, and the weight of the chai n hangi ng
down . wiil | keep the chain taut after

it has assed ov t
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In US patent 4.183.502 one has attempted to avoid the
bending moment in the piston rod by placing the working

cylinder centrally between two chains. However, this will
not function properly since the two anchor chains often
will have substantially different loads. The locking and
gripping device is not pawls, but two parallel axles pushed
in on either side of a chain link in order to lock the link
26" above.

The present invention, as defined in claim 1, makes possib-

le a simpler linear winch for a chain as fewer components

are used and less space is required. It is possible to use

:i% only one working cylinder where the working pressure acts

' on the entire piston surface and the piston rod is not
subjected to bending moments.

The holding or locking device can be as in the previously
'§%& known designs, while the gripping device is part of a 180°
B guide device which is hinged in the area where the chain
runs out of the linear winch in the direction towards the
chain box. Close to the area of the guide device where the
chain runs in, there is a bracket for a piston rod to a

hydraulic cylinder which can 1ift this end of the guide
device equivalent to two chain links and a little more.

The guide device has a track for the "yertical' chain



3 US patent No. 3.845.935 shows a device where the piston rod

Is stationary and the gripping device is attached to the cylinder.
Since the chain force causes a high bending nonent in the piston rod,
the latter i's very robust. For the cylinder there are provided two

beari ng supports arranged at consi derabl e distance fromthe piston
rod, - which increases the total length substantially. The patent

does not™'show anynk8Q guiTie devipeihgr ddeiahaifor bthet HFRkaimp prefprpbly
necessary ifr the devige is to be .used: f.or the cuglai BE. a verticaln
US pat ent 4.’-"183.%@?13%5 ﬁ’;fs aat?aéwrrlpt eg {rg %vplg t he bendi n% trtrgggm: in
the piston rod lshagiackimkt He woh&i hgavs JdixgthiRRr adoR athy BE meeanmn
chains. However,; 1HieS iW the guide Wivid\®hitonlpoopar tywardsethendrags in
anchor chains often an? have substantially different |oads. The

| ocki ng -an& theyguigiengleydFece is not pawls, but two parallel axles
pushed - n on either side of a chain link in order to |lock the |ink 20
above. N The present inyention, _as fi neddikC! 88 ko kes pBSehb-
le a sinpl ir%hﬁ I HER A Sr Svﬁﬁ%iﬁagsaﬂgﬁer Qéﬁbonents £ (4

P press against the curve of a horizontal link on each side

of a vertical link.

The 180° guide device for the chain from vertical upwards
to vertical downwards is a common feature of linear winch-
es, but the invention can also work with deviations from
the twc stated vertical directions and the need for a

bending angle in the guide device will vary accordingly.

On account of the tipping movement when the device is in
operation, the 180° contact angle of the chain with the
guide device should be increased according to the tipping

movement in order for the chain to be in contact also when

the tipping movement is at its greatest and the guide
device is in the upper position. The guide path for the
increased contact angle should have a constant radius to
the tipping centre in order that the direction of the chain

?ﬁﬁ- towards the locking device is unchanged during the tipping
movement,

A hydraulic cylinder is described above for the activation
of the tipping movement, but the activation device may be
@E any linear actuator.

The activation device and gripping device are used only
when the chain length needs adjustment. They can be made
portable and can thus serve several linear winches.

The height above deck can be further reduced if the linear

winch is positioned on a structure where the incoming chain



are used and less space is required. It is possible to use 25 only one
wor king cylinder where the working pressure acts on the entire piston
surface and the piston rod is not subj ected to bendi ng nonents.

The hol ding or | ocking device can be as in the previously known
designs, while the gripping device is part of a 180[err] gui de
device which is hinged in the area where the chain runs out of the

i near winch in.th ' tio il ai Asbxce éh osecdurrhe
area of-the.guiag §%g%%§gmﬁé€%£€¥é§fk%ldgaqﬁigﬁﬁ fﬁﬁ En, therq | qg&q ket
for a piston'rodftonaoffShorehféﬁéépF@~cyﬂWﬁdéPHﬂﬂé§1<9£1qq%t éézs end of
tﬂe gui ge g deﬁexieceaﬁ%&kéfxglwtpﬁkat‘aweah@}lra|rie|1|a$iaaalyasmauuermfet
The gui de device has a trac or. t "vert.ical. chai . :

4 |i nks. ORTRESHri Mﬂ‘ﬁ& d&A cfgouqd%rt‘tor?e fcqr:faihc%{egrhe?ledrléﬁ gdevufe and
consi sts’df:a panke wbkikapiegseslihdecurs e dirackedr weddpd to thegsideipk in
t he heavehdhiec%%%n a&o the reference circle in the guide device but

al so in towards e “Pradk i n t he gui de devi ce. The gri ppi ng device
may al so' consi st of two paw s which

The present invention will be described in further detail

with reference to Figures 1-5. The figures are intention-

iﬁﬁﬁ; ally simplified in order to show the essential aspects of
- the invention.

Figure 1 shows a side view of a linear winch according to
the invention in passive condition,
‘M5 Figure 2 shows a section along the line A-A in Figure 1,
- Figure 3 shows the linear winch of Figure 1 in activated
condition,
Figure 4 shows a side view as in Figure 1 of another
embodiment of the linear winch according to the invention,
425@; Figure 5 shows the linear winch of Figure 4 in a second
position, and
Figure 6 shows a version where the linear winch is posi-
tioned on a column of an offshore platform.

3% Figure 1 shows a chain which, in relation to the guide
device 1, consists of horizontal 2 and vertical 3 chain
links. The guide device has a track 4 for the vertical
chain links while the horizontal links rest on the peri-
phery 5 of the semicircular guide device 1; see also Figure

wé% 2. The guide device is hinged to the frame 6 by a through

| bolt 7. A hydraulically operated lifting/lowering cylinder

8 is hinged to the frame 6 by a bolt 9 and the piston rod

16 of the cylinder 8 is hinged to the guide device by a

bolt 11. The piston rod is shown close to the base posi-

tion in the figure, i.e. almost completely inserted. The
gripping device consists of a pawl 12 which has a small
clearance to a vertical chain link 3' and it drags on a



press against the curve of a horizontal |ink on each side of a

vertical |ink. The 180[err] guide device for the chain from

verti cal upwar ds to vertical dowwards is a cormon feature of I|inear
Wi nch- es, but the invention can also work with deviations from

the two stated vertical directions and the Qped for a 15 bendi ng angle in
the guide device will vary accordingly. On account of the tipping

roverent when ! Aed:ig. 94 rﬁ'c 2, PHET BRkana o N, 180Mgsd | e60Bhackuang! e

of the chain wt devi ce shoul d be increased according to
the tipping devﬁﬁ#%ﬂeﬁﬂ'@nb@#&eﬂ3for the chain to be in contact also
when the tipping novenent is at its greatest and t he QUIde

device is in the_upp psi'tion, The qui h,for_the

contact angle sﬂ3ﬁ?df9%€bn% deyhsearto %ﬁ %ﬁln Conﬁﬁﬁgﬁl?ﬁnng cgnﬁre in

order thatst he dl4,e|0¢'l CWh:Dcfhtdilﬁa@henn the vdzd:dwads dhedn okbkikg3 deVi ceThe

unchanged “durin e I ve lgi ¢yI|@ﬂ r
gvaéﬁf Pilihged to TheTile 6 by & twd“ﬂ&i%’sa"ls §s &

is described ab I oh |ng movénent, but
the activation doeme ﬁayabeb&ﬂfashqnednbarthet@@ﬁﬁ 6 but theTggawing

activation devigg,apd gr 'rﬂl?{g%% d&(ﬁ,g@c@{& Uggd A% of horBeAtihepehaisn

| engt h needs adj ust nent ey can nmade rt e .an an t hus
ser\ge sever al |J| a8 i r%}fesboylt 18, wh1ch is close c{: Q‘B) 1oa%e% part of
%ﬁ the chain, is preferably a cylindrical load cell which

makes it possible to monitor the strain in the chain for
all load conditions.

Figure 2 is a section along the line A-A in Figure 1. The

‘5 vertical links 3 have support in the base of the track 4 so
that the horizontal links 2 are not subject to bending
stresses when the chain under tension rests against the
periphery 5.

30 Figure 3 shows the piston rod 10 in its top position, i.e.
completely extended. The pawls 14,14' in the locking
device have a small clearance to the chain link 3'''. An
auxiliary cylinder 19 for operating the gripping device and
an auxiliary cylinder 20 for operating the locking device

25 are also shown.

Figures 4 and 5 show an embodiment in which the periphery
5 of the guide device 1 is extended along a radius R with
its centre in the bolt 7. The extension of the periphery
30 5 extends from point B, which is the chain's tangent point
with the guide device 1 towards the locking device 14,14"
when the piston rod 10 in the cylinder 8 is in its base
position, to point C, which is the equivalent tangent point
when the piston rod 10 is in its top position. The frame
35 21 can be welded or bolted to the deck 22. One or more
bolts for the pawls 14,14' is/are replaced with cylindrical
load cells 23,23'. The pawl 24 for the gripping device is



The hei ght above deck can be further reduced if the |inear wi nch is
positioned on a structure where the incom ng chain

5 is outside a vertical side plate, for instance on a colum of
an offshore platform The support for the 180[err] guide devi ce can
then be positioned on a relatively small byacket on deck, while the
foundation for the hol ding device and the activating cylinder is a

bracket wel dedcbtonthéedi e tiie rod Hdwl ed dime. cylinderTBebpr eBenthrougint i on

will be descri «l Bgfurdher t h f, l.guL e The
figures are i ntlgggt I 0 55 ﬁn} u%‘iﬁar FY%"M%'% niégr ?é%%%e;’%d: hé ge“égsveenlslt I al
aspects of movnémgvém the. bOSS fOrFrté}Gr pavlsRénata agieleend aapdbitqy a

| i near winch a%&%éh?g Helcket ztvhewéiwé‘aﬂ £8N tha r&lﬁ@dé/edgoﬂéét oyt lghe
Figure 2 shovvs a_sec |on along the line A-Ain Figqure 1, Figure 3

shows t he®l i neREh&FnERdef Fi gure 1 in activated condi ti on,
Figure 4 shows a side view as in Figure 1 of another enbodinent of

the |inear mnn%hgﬁggordgﬂgot%h%a%Igﬁgyuﬂﬂg1gu1de roller 1 is supported

firmly by a fixed abutting piece 28 when the chain is
suspended in the locking device 14,14'. An extension 29 of

10 the abutting piece 28 is the hinge 30 of the abutting piece
28 and in the figure it is swivelled to the unloaded
position.

In Figure 5 the guide device 1 has been moved to the top -
15 position, the extension 29 of the abutting piece has been
swivelled upwards to make contact with the abutting piece
28 and the piston rod 10 has been moved back a little so
that the guide device 1 rests on the extension 29 of the

abutting piece and the chain is suspended in the locking
20 device 14,14'.

The auxiliary cylinder 26 has been loosened from the
sliding bracket 27 and the piston rod 10 has been moved
back to the base position. As a result, the bolt 25 has

25 been moved out of the slit track 30 in the sliding bracket
27. The cylinder 8 with parts which are fixed in it has
been lifted so that the pendulum bolt 31 has been pressed
out of its slit track 32. As a result, the cylinder 8 can
be used to activate several linear winches. If they are in

30 the same area, it is not necessary to disconnect the
hydraulic connection hoses (not shown) to operate the
cylinders 8 and 26. Alternatively, the bolts 25 and 31 can
be pulled out axially and there is then no need for the
slit tracks 30,32.

35
Figure 6 is similar to Figure 1, but modified for fitting
on a column of a rig. The deck 36 of the column meets the



20 .Figure 5 shows the linear winch of Figure 4 in a second

positiaon, and Figure 6 shows a version where the linear winch is

posi - tioned on a colum of an offshore platform 25 Figure 1
shows a chain which, in relation to the guide device 1, consists of
hori zontal 2 and vertical 3 chain | i gks. The guide device has a
track 4 for the vertical chain links while the horizontal |inks rest

on the peri- vertlpala&r wideof 32 hefseaileCidwindl, gurkle davgee devitee Bl 88

Eloﬂjrs A hydraul | c% y operae%%tcle??fpglg?cl%%\?\éqolﬁghfyl [ ﬁ‘g%r %ra){::kett gfugh

hinged to the fwghded bp &hboflec® 36d tTiee piastien 1Med4' are lifiked tbethe
cyl inder 8 is hwg%qtetto:«mhsygﬁbﬁ@sdﬁwg "Wnd! the cty%éhgle& Alis IRQaSEQN

rod is shogn cl gse to the, base posi
conpl et el y2i nser¥gPragket 34 by %?PE&#?&F%é?ﬂ@@ éém§ﬁsbs Sheabﬁaﬁke§234
whi ch has a snalilk welded ¢beghanggdto3a aﬁr&n&aiolqﬁﬁti nlink 3" and it drags

on a hori zontal link 2'.
The pawl 12 is hinged to the guide deV|ce 1 by a bolt 13.
The procedure for heaving in the chain will be described
with reference to Figures 1 and 3. The chain link 3''' is
10 locked by pawls 14,14' as shown in Figure 1 and holds the

part of the chain below. The cylinder 8 is subjected to
hydraulic pressure and will press the right end of the
guide device 1 upwards while the latter rotates around the
bolt 7. The chain 2,3 through 3''' then slides a little

15 towards the guide roller 1 until the pawl 12 makes contact
with the chain link 3' and the chain follows the guide
device 1. As the chain is lifted, the vertical link 3'‘''
will press the pawls 14,14' aside so that it can pass.
When the stroke of the cylinder 8 is at a maximum, the

20 chain link 3''' has passed the pawls 14,14' and they return
to the starting point just under the link 3'''., Figure 3
shows this position. The strain in the chain is held
temporarily by the pawl 12 in the gripping device, but when
the piston rod in the cylinder 8 is pulled slightly back,

‘25 the locking device 14,14' will hold the vertical chain link
3'''. The gripping device 12 is thus relieved and the pawl
12 will be lifted off the vertical chain link 3'' and slide
into place under this link 3'' when the cylinder 8
approaches the base of its stroke.

30
The process requires that the weight of the chain in the
outgoing part is large enough Eo overcome the frictional
force of the chain, which must slide against the guide
device 1.

35
Please see Figure 3 for the lowering of the chain. The
piston rod 10 in the cylinder 8 is extended fully and the



The | ocking device for the chain consists of two paw s 14, 14" which

drag on the vertical chain link 3''". The pawl s are hinged to the
frame 6 by two bolts 15,15 . The frame 6 can be fastened to the base
16 but the draw ng shows a hi nged connecti on by nmeans of horizontal
bol ts 17,18. The bolt 18, which is close to the | oaded part of 10

the chain, is preferably a cylindrical |oadgcell which makes it
possible to nonitor the strain in the chain for all load conditions.

Figure 2 is a sedtaion B$ obhehheuspradddAdm theupawl. 1PheirdSthe geippiay
| ks 3 have supgicd n kg base. ofy o LeaCkoded%uy usind Wle Wif1sar
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The pawl s #4, 14 t he | ocki ng devi ce_have_a smal| clearance_t
chain |ink33" " QAﬁhe 1°°kéHS|P?%&§4Q§MW%ﬁﬁ§'t?@ F¥Lipgerat? ng Tee PgIL pi?
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25 are also s res and. 5 .show an i n

470
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Wi th its a@rﬂtmxmodhéobom ext¥hdedxtumisilonibf apprqashiesheiys top 5

extends from poigdsiBiopMi chring the,chabn’ fs t éﬂgﬁ&édp%sritng th% Wik 1688y
gui de devige 1 towards the |ocking device e pirston rod

10 in the ’!é}y| i nd¥limder 19 pnd Bheecycle 1s completed when the plston rod
10 is fully extended.



position, to point C which is the equivalent tangent p0|nt
piston rod 10 is in its top position. The frame 35 21 can

R

bolted to the deck 22. One or nore bolts for the pa

is/are replaced with cylindrical | oad cells 23,23 . The pamA 24 for
the gripping device is 10

connected to the rod head of the cylinder 8 by the through boIt 25.
The auxiliary cylinder 26 is fastened ofi B v V€IS nounting to the
boss for the pawl 24 at one end and to a sliding bracket 27 welded to
t he gui de deV|ce 1 at the 5 ot her end. Figure 4 al so shows that

the guide rollerlt isAs@sydreedor heaviipgpiip Bych?#qx%%'%butFPﬂ@Fﬁﬁﬁ%% 38
when the chain i grame (6583p829e¢hicRetihne al qealékﬂagd@évqezel4ls14arr£xﬁged for

ext ensi on 2 he ab t'n ece 28 the hin ahut tin
pi(eceSI 328 a%g waﬁﬁé :5‘ F‘)ﬁlgs %Wv8lFlsé‘lﬁ°rteo %’ giﬁ ‘012{7 10‘{‘6) aHién "
p05|t|on._§_ engagélgheecﬁathe(gque degrigpindgiadeviea havedgta tbereop
15 position LREnBYhGNYAA S dtled NEADY! pgf@m CBIINREYB) for the

swi vel | ed upwards to e-conta € abu
chain (2,3), and a rounded guide deV1ce (1)

having a track

2 for the chain and being pivotally supported in said frame,

-ﬁﬁ characterized in that the guide device
i substantially like a semicircle, that the

(1) is shaped
lifting device

cooperates with a portion (27) of the periphery of the

guide devicé (1) which 1lies substantially diametrally

opposite to the supporting point (7) of the guide device

jgﬁ (1) in the frame (6,33,34) and comprises a linear actuator

(8) which acts on said portion (27) of the guide device

track (4,5) in the guide device (1).

2. A device according to claim 1,
characterized in that the linear actuator

(1), and that the gripping device comprises one or more
pawls (12,24) which can hold the chain while lying in its

2

(8) is consti-

tuted by a single hydraulic lifting cylinder.

?25 3. A device according to one of the preceding claims,
' characterized in that the pawls (14,14';12) in the locking

device and gripping device are operable by means of hydrau-

lic auxiliary cylinders (19,20).

‘30 4. A device according to one of the preceding claims,
characterized in that the periphery of the substantially

semicircle-shaped gquide device (1), in the area where the

chain (2,3) comes into contact during the stroke of the

actuator (8), has constant radius with its centre in the
‘35 supporting point (7) for the guide device (1) in the frame

(6).



28 and the piston rod 10 has been noved back a little so ,"”
gujde device 1 rests on the extension 29 of the abut t l,m E'ﬂn ”m
the chain is suspended in the | ocking 20 device 14, 14'.

auxiliary cylinder 26 has been | oosened fromthe sliding bracket 27
and the piston rod 10 has been noved THack to the base posi tion. As a
result, the boIt 25 ha;_ been_poved out of_the slit %{ack 0.in
sl'i di ng bracket 5 PVigRCAEGPTALRY & \71% Harthe RTECHAAP Fi Qeﬁsfn |t
has f ban bhh&aEtEthbat1ﬁfthakﬂuhd Eﬁube}deg?céuﬁﬁ)beeltpregzedst i?
out of its slit o re e _cvlinder 8 can e used to
activate severa %WSQE &Fﬁihgg ?% iﬂ% raﬁ%él Qﬂj the same area, it is
not necessary to disconnect the hydraullc connecti on hoses (not

shown) Lo -gperaige thﬁ fiﬁgaceCXEEBgﬁf.ﬁ Be8Mh e A giidetihg, clemio! ts 25

and 31 can. out axl a ere Is then no nee for the
slit tracks 30, gbaresterlzedﬁayuth%#|§he|av+@? gevirguid )1 hag @Rt ed

gor fitting lvabqg %g%@kn]g&mhqugal ne@r 18 d@ﬁ&rgﬁogitihﬁ clza)mnthm'eetxset he
verti cal, ,side of, t ol.umm ui de ViC |
linked to brackéftf¥ingy 9%§qﬁﬂgé5 ha%?@@?#%& tSEP E% Bo1ts ' £25,31) at
both ends which are supported in respective slit tracks
10 (30,32) which open in the direction of the actuator (8).

7. A device according to one of claims 2 - 6,
characterized in that the pawl (24) for the gripping device
pivots about the same axis as a pendulum support (25) for

'éB the head of the piston rod (10) of the hydraulic lifting
cylinder (8).

8. A device according to one of claims 2 - 7,
characterized in that the hydraulic lifting cylinder (8) is

20 pivotally supported in the frame (6,34) by means of extend-
ing bolts (35,35').

9. A device according to one of the preceding claims,
characterized in that the gripping device (12,24) is
'35 arranged at said portion (27) of the guide device (1).

10. ° A device according to one of the preceding claims,
characterized in that the guide device (1) is supported (7)
by a bracket (33) fixed to a horizontal deck (36) of an
30 offshore platform, and that the locking device (14,14') and
. the linear actuator (8) are supported by a bracket (34)
which is fixed to a vertical side (32) adjacent to the
horizontal deck (36).



wel ded to the deck 36. The pawls 14,14' are linked to the bracket 34
by.bolts 15,15 and the cylinder 8 is linked to 5 the bracket 34 by

cantil ever axles 35,35 . The bracket 34 is welded to the side 32 of

t he col um. The procedure for heaving in the chain will be e
descri bed with reference to Figures 1 and 3. The chai! ,jsrsiﬂaﬁ*l"HASi@iﬂ“.\
10 | ocked by pawl s 14,14' as shown in Figure 1 and hol ds e gpppLACHArt
of the chain below. The cylinder 8 is subjected to h! i

pressure and will press the rightlgnd of the gui de device 1 upwards
while the latter rotates around the bolt 7. The chain 2,3 through 3
"''" then slides a little 15 A B@vdrdsAlserguide roller 1 until the paw

12 makes cont act with the chain Iink 3" and the chain follows the

gui de Ye¥i¥e WINCIAS the chain is lifted, the vertical |ink 3"

wll press t SN ' ' S ted taC : t he
stroke of thge%yl i n%eﬁ%%saﬁ%gggﬁa%%}?n(%ﬁe) %r‘ﬁ%%%%?nbyi [P]%X&SQ "' has
passed the pafua hecking gavigeeforethe chain canprilsessonet PAgR@DE Nt | ust

under the |ip&wBs''(14)DUTE Fhich efdHYS thieS ERSik1 Q,3) THE sirain in
the chain is he%d te pra_l:jrily by We w 12 in the gri ﬁé?g devi ce,
but when  COmPHRed; iy drayhie ild ftiagc {81 Fipping feyi Fig y back, 25
t he | ocki ng Wevhcenldedutivaiidit hpdwll t Bestent iatd arhaappronkmately 3'''. The
gri ppi ng devigge i st . Leljgev th W 1 Lll.be lifted
of f the vert?%gl %1?% ?ﬁkég f?)aﬁjg)rglr{?x ec%a‘%%. |'ﬁ¥"5 %ﬁuac%m%%‘éleret his |ink
3'' when thel(ty| prdethe liftingpdi@dacings grtiodiage dgviaes €12 bkare 30

The process jgedgreeedhdh bhe WRighinOtnhPetrbaloniditdlar guidlt 90i NG
part is Iarg(c'_? emoug{;1 ):10_ overcone the frictional . force of the chain,
whi ch nust sTPEECGghl hstS tHOggd 4B the argpyhich) is furthest away

from the incoming part of the chain, and that the
gripping device consists of one or more pawls (12)
which can hold the chain while it lies in its track
(4,5) in the guide device (1). A hydraulic lifting
cylinder (8) is hinged to the guide device (1) close to
the incoming part of the chain.
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35 Pl ease see Figure 3 for the |owering of the chain. The

piston rod 10 in the cylinder 8 is extended fully and the

9 chain is then suspended on the pawl 12 in the gripping device. The paw s
14,14 are noved out using the auxiliary cylinder 20. The piston rod 10 is

pul l ed back until it approaches itﬁ/gﬁse position and the paw s 14,14' are
noved to the | ocking position using‘the cylinder, 20. % 12 in the
gri ppi ng devi ce~s di sgngaged fromthe verticgffﬁgzin i *4si ng t he
auxiliary cyIinE; Qnd he pfston rod 10 i s ex&eh goaches

its top position. gﬂﬁe paw\ 12{is aged using the auxi ‘der 19

and the cycle is conpleted Wher\ the' pistop rod 10 is f+

14 4' 15
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10 1. A device for heaving in a chain (2,3), conprising a
frame (6,33,34) wherein a | ocking device is arranged for the chain
and having one or nore pawls (14, 14') which engage the chain (2,3),
a gripping device having a corre- 5,3 sponding paw system (12), a
lifting device (8) for the chain (2,3), and a rounded gui de device

(1) having a track fo ""‘W\ d belng p| y upported I n
said frane, 10 charactg ﬂf—-wm.'4 N FF i s shaped
substantially |like a se- ng devi ce cooper at es

with a portion (27) ‘gui de device (1) which
lies substantially/g ‘!--\\‘ éZrtlng point (7)

of the guide devic: Al i 3’§4Q\a>a,_: i ses a linear
act uat or (8)
(1), and that tk& A ppf ng device

(?@ ﬁ\¢h§&~U|de devi ce
onprises ong ok N, pawl s (12, 24)
whi ¢ch can hol d ‘f thafn while Iylgg inits '
device (1). A device adcording Pb

,k) I n the guide
v-aracterized

in that the |irga ator (8) is:consti-

hydraulic lifting g

precedi ng cl ai nf
| ocki ng § $31

lic auxiliary "

’ane of the
{ 14, 4 :12) in the

ed I n tpat the pa
: means of hydr au-

!ili-iii;i‘:if;
0 i ‘I
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30 - 4. A devi ce according to one of the preceding clains,

characterized in that the periphery of the substantially

sem ci rcl e-shaped gui de device (1), in the area where the chain (2,3)
conmes into contact during the stroke of the actuator (8), has
constant radius with its centre in the 35 supporting point (7) for the
gui de device (1) in the franme ({?3

11 5. A device according to one of the preceding clains,
characterized in that the guide device (1) rests against an abut nment
(28) at its |lower position. 6 A devi ce according to one of the
precedi ng cl ai s, charaot%rizgd in that the guide device (1) has an
acti - vabl e abutnent (29) neal its upper position, and that the
lifting device (8) has pendul ym sypport bolts (25,31) at bot h ends
whi ch are supported in respective ¢lit tracks4 (30,32) which open in
the direction of the actuator (3. ) .~ A device according to one of
clainms 2 - 6,

......



characterized in that the paw (24) fé&tha geipping device pi vot s
about t-he sanme axis as a pendul um support (25) for 15 the head of -the

pi ston rod (10) of the hydraulic lifting - cylinder (8). 8. A
devi ce according to one of clains 2 - 7, characterized in that th
hydraulic lifting cylinder (8) is 20 pivotally support@@@@gﬁgﬁmgﬁqﬁgym
(6,34) by neans of extend- ing bolts (35,35"). QA b\
according to one of the preceding clains, character}zpd in_ that thg
gri ppi ng device (12,24) is 25 eranged at said portion| (R7% 3dfED AH8guilde
device (1). 10. A device @cording to one of the preceding clai
characterized in that the guidg ge ige (%) I S supported ({7) by a
bracket (33) fixed to a horizont ck é%frof an 30 fshaore platform
and that thepl ggli ngrgeyi ce (14,14') and the |inear actuator (8) are
supported by a bracket (34) which is fixed to a vertical side (32)

adj acent to #hdevice foribeaniag decich@3d) (2,3) vertically by means
of a locking device for the chain comprises one or more
pawls (14,14') which engage the chain (2,3) in a
combined hydraulic lifting (8) and gripping device (12)
with an equivalent pawl system and an approximately
180° guide device (1) for the chain. The guide device
(1) and the lifting (8) and gripping device (12) are
integrated in one unit in that the semicircular guide
device (1) is hinged in the area which is furthest away
from the incoming part of the chain, and that the
gripping device consists of one or more pawls (12)
which can hold the chain while it lies in its track
(4,5) in the guide device (1). A hydraulic lifting
cylinder (8) is hinged to the guide device (1) close‘to
the incoming part of the chain.

Figure 1




