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(S7) Abstract

The invention relates to a device and a method
of towing new or used pipeline below water-level and
sinking it on location, said device having first means for
adjusting the collective floating capacity of the device and
the portion of the pipeline engaged by the device, and
second means which, depending on a velocity in relation
to the water to be applied to the assembly of the device
and the pipelirie coupled to it, supply an additional upward
force.
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device with a far greater |lift force that still can be handl ed easily when
attaching or renoving the device froma pipeline. Accordingly, according to
the invention it is provided 20 for, that the floating nenber, consisting
of one or norwopanses4 is'a separate floating nmenber, the sai BCTNDEy/084%1 UCt U-
re being connected to the floating nenber, and that said wing structure
conprises a wing supporting frane wwth wng canvas fixed to it, neans

having beenppyoukdegd,f Qgpkgfﬂéngnpab&v%rﬁf £o2cel 8 W Hbdyh hd ML e NG
position or an operatln Sl on. By being able to put the wng in

non- oper at i R"HBSi @ PPYA- the effective surface area of the wing |s
greatly reduced as a result of which the wing conponent in the total 30

[ifting force ofpfhe favidia hecouraeagol 65t ab! Vi - st Mot fdPabiand

menber, the floaling powe
upward force to a body situated in a medium, said device

5 having one or more coupling. members by which the device can
be coupled to said body.

In particular, the in_vention relates to a device for
exerting an upward force to a body situated on the bottom of
a water, such as a pipeline or a part thereof, with the

10 ultimate aim of being able to tow the body through the
water,

It is known per se to tow relatively short lengths of
pipeline néewly to be laid, but this always concerns pipe
having sufficient floating power of its own, if it is sealed

15 and completely filled with air. Mostly, such lengths of pipe
to be towed are additionally provided with towing weights by
which the pipe can be kept at a predetermined distance from
the bottom.

The object of the invention is to provide a device and

20 a method by which it is possible to tow new pipeline, but
also pipeline already laid and used, to ‘a new location,
either in its entirety or in large lengths. This is especi-
ally important for pipeline used for a relatively short
period, which will increasingly occur with exploitation of

25 the smaller o0il and gas reservoirs, since they are often
still of sufficient quality to be used anew.

_ It will be obvious that from an economical point of
view, only towing largest possible lengths is justified. A
first condition for being able to tow large lengths of

30 pipeline from a bottom is that a composed floating power of
the pipeline and the device or devices to be coupled to it
can be arranged in the best possible way.

Accordingly, according to the invention it is provided
for, that the device has first means to adjust the floating

35 power of the device, and second means that supply an additi-
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devi ce can be adjusted such, that the collective floating power of the
device and the part of the pipeline engaged by the device at the rel evant
depth of the fotdnLg,ks a prede- 35 termined degree smaller ghaqdrfagsonei ght
of the device an REPLACEMENT SHEET 2 the part of the pipeline engaged
by the device. The wing structure provides for that already at sone speed
of the assenbly of pipeline and devices Zn relation to the water of

sea-water the total floating power is |arge enough to be 5 able to pull the
pi pel i ne | 0932l f HBFR¥PefBEEE onferppdingsothe §PERA ddvaiflifdaadio t He
pi pel i ne winméddum y whirgh |izos fHeormppldeotbobhef ashembia af the devberd

and the body coupled to it.
With said first means, the floating power of the device

5 can be adjusted such, that the collective floating power of
the device and the part of the pipeline engaged by the
device at the relevant depth of the bottom is a predetermi-
ned degree smaller than the weight of the device and the
part of the pipeline engaged by the device. The second means

10 then provide for that already at some speed of the assembly
of pipeline and devices in relation to the water or sea-
water the total floating power is large enough to be able to
pull the pipeline loose from the bottom.

This has the great advantage that the pipeline will

15 only come loose from the bottom of the sea at the moment
when towing is started and that the pipeline at the place of
destination can simply be sunk by removing the speed in
relation to the seawater. Furthermore, a further advantage
is that e.g. with changing weather conditions during towing

20 the pipeline can be brought to a safer depth by simply
reducing the towing speed.

A further elaboration of the invention provides for
that said first means comprise at least one floating member
being provided with an inlet and an outiet, intended for

25 feeding a medium of a first density and discharging a medium
of a second density, respectively, the density of said
second medium being larger than the density of said first
medium, and said second medium being displaced by said first
medium.

30 Since the device should be coupled to a body being
situated under water, it is important that the floating
power of the device is so small, that said device can be
easily sunk and be brought into the proper position in
relation to the body, before the desired floating power at

35 rest is adjusted. According to a further development, the
floating member or floating members are filled with (sea)wa-
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when towing is started and that the pipeline at the place of destination
can sinply be sunk by renoving the speed in 10 relation to the seawater.
Furt her nore, wobwidsdyer advantage is that e.g. wth changi ng regatLs@nosot
conditions during towi ng the pipeline can be brought to a safer depth by
sinply reducing the tow ng speed. The canvas or the like is nounted in such
a way to the 15 wi ng supporting frane thdt a delta wing is fornmed. when the

wWing is posjtiopned in.the operati oSl 11 Thi.s ha nt.age,.that a
very st abl ek%rnge?%r‘? or%’ﬁg‘asﬁlfﬁm%éce&%%%% héeur‘élvm ﬁ's{ hq’g’“%g% |tC§ g‘tel?y
wel 1 cont r oPPdp} ethey yaemhers @xasdl®ed dY PrPEESFAdeAifon provides for 20

that the floati nghéeregbebnis s dpduittéd oh |thet dardcan sulistahtibnignded
O e andp g B BEh, S YRRy SO ABRl g, B TR i
| ar ger thanbehe dahdi shructure comprising a wing supporting frame with
wing canvas fixed to it, further means having been provided
for keeping parts of the wing in a non-operating position or
an operating position.
A preferred embodiment of the device according to the

10 invention has a wing supporting frame with a central shaft
pivotably mounted in longitudinal direction on top of said
floating member, with swinging arms being attached at both
sides near an outer end of the central shaft, in which
extending arms consisting of one or more parts are provided

15 for bringing the swinging arms from a non-operating position
to an operating position and back, said arms engaging the
swinging arms at one outer end and engaging a sliding member
movable across the central shaft at the other outer end, and
locking means being provided for locking the extension arms

20 in predetermined positions on the central shaft.

This construction of the device has the advantage that
the device with the wing occupies a relatively small space
in a non-operating position, as a consequence of which a
large number o©of such devices can be taken along in one

25 transport, e.g. in the hold and on the deck of a ship.
Further, the pivoting wing makes it considerably easier to
manoceuver the device into position under water, since no
up'ward force exerted by the wing as a consequence of flow or
advancement need be compensated.

30 The central shaft of the wing structure is pivotably
mounted, so that the wing can be aligned independently of
the position of the floating member of the device, which is
coupled to the pipeline to be transported. In this way, the
wings of a series of successive devices coupled to a pipeli-

35 ne can take up an identical position, and the upward forces
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of said first nedium and said second nedi um bei ng di splaced 25 by said
first medium Since the device should be coupled to a body being situated

-under water, i mportant that the floating power o |,ce is
so smal |, tha ééﬂ“&szdew ce can be easily sunk and be brought c{'? 97?@&6@11
proper. position in 30 relation to the body, before the desired floating
power at rest is adjusted. According to & further devel opnent, the floating
menber or floating menbers are filled with (sea)wa- ter before being sunk,
and once t henddiecsevereduppeationsharpotysr ted ithtaTIasroptinedinec-
conpressed a&ilons. 3 A preferred enbodi nent of the device according to the

A second embodiment of the device according to the
invention is characterized in that the wing supporting frame

5 comprises a ring rotatable around the floating member, a
substantially U-shaped portion longitudinally extending
across at least a part of the floating member and having its
outer ends connected to the rotatable ring and having a
pivoting connection with the rear side of said floating

10 member, with swinging arms being mounted near the outer ends
of the legs of the U-shaped portion, and in which extending
arms consisting of one or more parts have been provided for
bringing the swinging arms from a non-operating position to
an operating position and back, said extending arms at one

15 end engaging the swinging arms and at the other end engaging
a sliding member movable across a leg of the U-shaped porti-
on, locking means being provided for locking the extending
arms on predetermined positions on a leg of the U-shaped
portion. .

20 With this embodiment, the wing is divided into two
halves situated next to the floating member or floating
members, whereby it is prevented that due to a floating
member being situated under it, a part of the wing surface
may not contribute to the upward force to be supplied by the

25 wing. This embodiment is especially meant for those situati-
ons in which the floating members should supply a relatively
larg upward force and also have a considerable surface.

Here, the wing can change its position in relation to
the floating member or floating members, to wit by means of

30 the mounted rotatable ring. Since especially with such a
larger embodiment, it can be important to be able to adjust
the upward force to be realized exactly, considering the
ultimate transport speed in relation to the water, according
to another elaboration it has been provided for, that the U-

35 shaped portion is pivotably connected to the rotatable ring,
and that the rotatable connection of the U-shaped portion

_—
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I nvention has a wing supporting franme with a central shaft pivotally
nmounted in |ongitudinal direction on top of said floating nmenber, with

SW' Ngi Nng ar s yagedi@sat t ached at both 5 sides near an outer eadmnNfo7/bdse1
central shaft, in which extending arns consisting of one or nore parts
are provided for bringing the swinging arns froma non-operating position
to an operating position and back, said atns engagi ng the swi nging arns at

one outer end_a d en a ggiargiag % @EWQE{ 1pe£gvgghg A 0SS, t?g?c g%éal
ck I ng

shaft at th&3t Her F-EhdT ah means being provi
t he extensi oenders J4nn scddéx evau :nefdiqibstlw o¥rsshpech ekt qml C@ha‘f—@ke Tep s

constructi Oﬂraaflohhe ad@\ﬁll@@ I@@%ﬂth@n@d\awtm%thb@t thermeprgndvi iR §REcH NY
occupies a 1 at| y, Sell _space D % non- operating position, as a
consequence - Iti ] Faﬁ%gnu'?rb%% ‘6?’ ¥ch devices can be taken along in
one transport, @aglcaitht hesugb| 8 madsvnet pandeekappliedhwpth the first

embodiment as well; however, we chose a design as economi-
cally as possible, which can be used within a predetermined
range, and in which additional adjusting possibilities were
therefore left out.

10 The device is meant to be positioned straight above the
pipeline to transported and subsequently be coupled to it.
In order to be able to take up the correct position in
relation to the pipeline and the bottom (o0of the sea), the
device is proVided with a supporting frame connected to one

15 or more floating members and standing on at least two paral-
lel sliding legs, that enclosé a sharp angle in relation to
the central shaft or the U-shaped portion of the wing sup-
porting frame, in which further at least two clamping mem-—
bers situated between the sliding legs and spaced apart have

20 Dbeen provided, their points of application being at the same
height in relation to the sliding legs.

In order to move a device according to the invention
from e.g. a ship's deck into the vicinity of the pipeline to
be transported, a mounting frame has been provided, which is

25 meant to be coupled to the device at one side, and that has
faétening points at the other side for being connected to
the cables of a crane or winch, by which mounting frame and
device can be brought to the desired depth.

. The mounting frame is further provided with at least

30 three coupling members, which are meant to cooperate with
complementary coupling members on the device, a pipe and/or
cable work system having at least connecting points for
which complementary connecting points have been mounted on
the device, at least one hydraulic cylinder having one end

35 meant to engage (or engage in the vicinity of) an outer end
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Further, the pivoting wing makes it consi derably easier to manoeuvre the
device into position under water, since no 20 upward force exerted by the

Wi ng as a con ence of flow or advancenent need be conpens
central shaft%&%%flﬁga\n ng structure is pivotally nounted, so%tc‘%ﬁl?'g?; eglvvi ng
can be aligned, independently of the position of the floatlng menber of the
device, which is 25 coupled to the pipel éne to be transported. In this way,
the wings of a series of successive devices coupled to a pipeli- ne can
take up an pdeerdsalofposhei entendiinghamvapradf d{f@é‘énén neanseferalthem

| ocati ons agguek&d t&d dH: Q,@Q,rlegpondl ng direc- tions. A second
enbodi nent of the device C to the invention_i gara teri %q I n
that the wing sd% rEFRY" ?ﬁéhﬁa IE%%R%P%irFﬁbp ?%taﬁﬁe o]} an?hé e
fl oati ng nedé&eigea r‘sﬂtmt dritd dlevyi ceUhsisapen gorauaht HYomyginnefietsizimined
extendi Ng§ gistance over the bottom (of the sea) at the mounting frame,
a preferably remotely controlled instrument is employed.
Such an instrument is provided with propelling and control
means and can be coupled to the mounting frame, in such a
way that they take up a fixed position in relation to each
10 other, and in which the piping and cable work system of the
mounting frame is coupled to that of the instrument, or
directly to a piping and cable work system of the control
system onboard the ship from where mounting takes place.
After the controllable instrument has been coupled to
15 mounting frame and device, with the help of the controllable
instrument the device is positioned across the pipeline, the
clamping members are brought around the pipeline, the liquid
medium present in the £floating member is completely or
partly -displaced, the wing supporting frame is brought into
20 operative position by the hydraulic cylinder on the mounting
frame, the coupling of the mounting frame to the device is
unlocked, and the controllable instrument is uncoupled from
the mounting frame at the predetermined height.
In most cases, the pipeline will have been concealed in
25 the bottom (of the sea) in order to make the pipeline hea-
vier and/or to prevent the pipeline from getting damaged by
towing nets used in fishing, and prevent the towing nets
from getting damaged by the pipeline. Clearing the pipeline
in e.g. the area of the North Sea takes place by blowing
30 away the sand lying on and immediately near the pipeline.
The cleared parts of the bottom immediately next to the
pipeline will not always be situated in a horizontal plane,
as a consequence of which the device, which will come to
bear on said non-horizontale plane with its sliding legs,
35 will enclose a small angle with the vertical. This is no
"problem, since the wing is able to tilt in relation to the
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acr oss atlleast a part of the floating nenber and having its 35 outer ends
connected to the rotatable ring and having a pivoting connection with the
rear side oMWOMAiS®4f| oating ~ REPLACEMENT SHEET 1 2 DEC 2(REI/MLOMGesdET

with swi nging arms being nounted near the outer ends of the |egs of the
U-shaped portion, and in which extending Al M6 consi sting of one or nore -
parts have been provided for bringing the swinging arns froma

t t [ e 1di ng
non- oper a Iaev@eal bR &8 ihaneaa%%mem RIS eﬂeg[\:ﬁgs% %;gadldte né%ag.{?ng g

r n
R SR R g
the device as a whole in relation to the longitudinal direc-
tion of the pipeline will always correspond to the predeter-—
5 mined angle.

The invention further provides for a method of trans—
porting a length of pipeline. Preceding the transport, the
length of pipeline to be trénsported is uncoupled, closed
off at the ends and partly or completely emptied, whereupon

10 the devices are mounted at predetermined distances and are
adjusted. The mutual distance between the devices is deter-
mined by, among other things, the total upward force to be
produced by each of the devices, stiffness and weight of the
pipeline and the resistance of pipeline and the devices

15 coupled to it, that can be expected during transport in the
water.

For transport, tugs are coupled at least to the ends of
the length of pipeline, the control of the tugs being arran-
ged such, that the forces engaging the pipeline are distri-

20 buted as uniformly as possible. To that end, according to
the invention it has been provided for, that for arranging
the control of the tugs, signals are generated by signalling
members mounted at least on each of the devices, said sig-
nals indicating the absolute position or the position in

25 relation to a certain point of at least the individual
devices, said signals being received and processed by a
signal processing unit being situated at a distance from the
length of pipeline being town, or moving along with it, and
the signal processing unit sends out the control signals

30 intended for the tugs.

Since the pipelines to be transported can have a length
of many kilometres, it is very important that except for the
horizontal position, .the vertical position of each of the
devices is known as well, so that oscillations in the pipe—

35 1line in all directions can be identified and the control can
be adjusted to them. Obviously, this means that by changing

T‘:__:y\* -;r 'r--——'ﬂ
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on, | ocking nmeans being provided for |ocking the extending arnms on
predeterm ned positions on a leg of the U shaped 10 portion. Wth this
enbodi nent, the wing.is divided into two hal ves situated nextpciniLob/ke:
floating nerrbéYo?)gflsgﬁ“oati ng nmenbers, whereby it is prevented that due to a
floati ng nenber being situated under it, a part of the wing surface 15 may
not contribute to the upward force to be &upplied by the wing. This

enbodi ment is especially nmeant for those situati- o i.n which %he fl oating
nmenbers showedtdgsplopnditdonsi vEhg EREGE YU SRy d’qo? dd ¥ath Hagemare
consi der abl eexsiyifratee HeonditibRs\i bg d¢hatchanrge ydts gosiiémnone ol mdren to

Fotatabl ¢ rHge carBs cpRird to e PHRtRne e WeAAMEH. 1T Can be.
i nportant to be Heisddes é@Fu§FaDﬁéonbhﬂgdlﬁﬁgéel?BQBESr@§IPiEﬂléQ%ctFQe
considerifg dh@ce according to the invention can also be used for
. releasing other objects from the bottom of the sea and
transporting them through the water. Here, one can think of
e.g. wrecked ships, for which one or more devices should be
coupled to the object, depending on its size.
10 In the following, the invention is further explained by
means of the drawing, in which:
Fig. 1 shows a first embodiment of the device as well
as a mounting frame and a remotely controlled instrument;
Fig. 2A shows schematically a plan view of a first
15 embodiment of the device;
Fig. 2B shows schematically a front view of a first
embodiment of the device; '
Fig. 2C shows schematically a lateral view of a first

embodiment of the device;

20 Fig. 3 shows a front view of the device according to
Fig. 1, with the wing in a non-operating position;
Fig. 4 shows a front view according to Fig. 3, with
the wing having been brought into the operating position;
Fig. 5 shows a second embodiment of the device as

25 well as a mounting frame;
Fig. 6 shows schematically a plan view of the second

embodiment; and
Fig. 73, B, C, D, E show successive stages of positio-

ning and adjusting a device according to the invention.

30 In fig. 1, a first embodiment of the device is indica-
ted by 1, the mounting frame by 2 and the instrument requi-
red for precise positioning and adjustment of the device by
3. The device 1 has a floating member 4 being provided with
a supporting frame 5 and a wing structure 6.

35 The floating member 4 is provided with an inlet 7 and

"an outlet 8, said inlet being connected to a compressed air
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ultimate transport speed in relation to the water, according 25 to anot her
el aboration it has been provided for, that the U shaped portion is

pivotally con t %E the rotatable ring, and that the rotat kR 0700501
connecti on of n?&egs %ﬁaped portion can be adjusted relative to the rear

side of the floating nmenber in such a way, that the U shaped portion can
take up 30 various angul ar positions in r®lation to the plane in which the

rotatable ring is situated. Basically, such a neasure can be applied with
the first efPBBPREAPRaLhelPe MAMAENT WETRRBsE? aiflest gifads Rlondiirthesl |y

as possi bl eindiicabedanpPbefusably) t tha anpeeddt dsmandydiauldegdlyabdeira—
whi ch addi tiggal,,3dkUghiBl ROSHLPRLLLLE$nR1BskRCLRE9tEchel Fn8lbut et 8
can be executed simply as a pressure-relief valve.

5 At the top side of the floating member 4, a number of
pins 9 have been mounted, in the given example three, which
are intended for cooperation with the legs 10 of the moun-
ting frame 2. The legs 10 extend conically at their ends, as
a consequence of which the mounting frame can be positioned

10 on the device more easily. Hydraulically operated 1locking
members 11 are mounted on the legs 10, said members prefera-—
bly having a protrusion for falling into holes or recessions
mounted in the pins 9.

The mounting frame is further provided with a hydraulic

15 cylinder 12, which, in case of a mounting frame fixed to the
device, engages an operating member 13 by which the wing
structure 6 can be brought from a non-operating position to
an operating position. _

The supporting frame 5 is provided with two pairs of

20 1legs 14, 15, with connections 16 with an arched portion 17
being mounted between each pair of legs. The arched portions
17 are intended to fall across a pipeline 18 to be transpor-
ted, which facilitates positioning the device in relation to
pipeline. Further, the pairs of legs 14, 15 are connected to

25 each other by sliding legs 19 at both sides of the arched
portions 17. The front ends of the sliding legs protrude
slightly upwards in order to prevent them from becoming
stuck in the bottom at the beginning of transport of a
length of pipeline.

30 Between the legs of the pairs 14, 15, clamping members
20, 21 have been mounted, by which the pipeline can be
clamped. The clamping members can be operated by hydraulic
cylinders 22 (see Fig. 3). Preferably, the clamping members
20, 21 have their insides provided with elastic pads 23 that

35 can be made of rubber or a plastic and can be provided with

"more or less elastic compartments or air chambers.

I —
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5 The device is neant to be positioned strai ght above the pipeline to
transported and subsequently be coupled to it. In order to be able to take

up. the correct position in relation to the pipeline and the t he
sea), the 5 d¥Q°°¥84% provided with a supporting frame connegﬁlgg%pé&%frlle or
nore floating nenbers and standing on at |east two paral- lel sliding |egs,
that enclose a sharp angle in relation 1o the central shaft or the U shaped
portion of the wing sup- porting frane, in which further at |east two

cl anmpi ng nem 18ubbr pasist sk bee wverevent demgpag toeddhanpivphinel apdr t

have been pjQuided dJRindaR9 Hipedf. INHARH Podeivie asebbrasayephpeght in
relatlpn to the slidin !e In_order to ane. deglce accordin tg t he
i nvention P@HﬁPQ.G.m&°§h§ﬂg318€c§lPﬂFgth5 ePcFﬁFtW bf Pﬁgep?ﬁﬁlﬁﬂﬁ % 15
be transpomicamhted woukbpngff theemhas bipea, ptbeydedn emdchpiat the side
5 of the main pipe due to rotation of the main pipe, or the
secondary pipe coming loose from the main pipe.

The device is provided with pipes - not further indica-
ted in the drawing - for hydraulically operating the cylin-
ders 22 for the clamping members 20, 21, the inlet 7 and

10 possibly outlet 8, and a compressed air duct connecting to
the inlet 7. When positioning the mounting frame 2 onto the
device 1, these pipes connect to a pipe system of the moun—
ting frame 2. Connection can take place through a quick-
action coupling system, for example, in which hydraulical

15 means for coupling and uncoupling are situated on the moun-
ting frame.

The pipe system of the mounting frame can have a direct
connection to the ship from where the mounting is arranged.
However, it is preferred to use a remotely controlled in-—

20 strument 3, which is kept at depth near the pipelin during
subsequent mounting of a number of devices, and to connect
the pipes to the mounting ship through said instrument.

For this purpose, a second coupling system 24 is moun-
ted serving for coupling the pipes of the mounting frame 2

25 to'the corresponding pipes of the instrument 3. The lines
for hydraulically operating the cylinder 12 and the locking
members 11 mounted on the mounting frame connect to said
coupling system 24 as well.

Apart from the pipe coupling system, the mounting frame

30 is further provided with a mechanical coupling 25, by which
mounting frame 2 and instrument 3 can be secured in relation
to each other.

Besides hydraulical and compressed air lines, possibly
a cable system can be provided for temporarily connecting

35 electrical instruments mounted on the device to the mounting

" ship.
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meant to be coupled to the device at one side, and that has fastening
points at the other side for being connected to the cables of a crane or
winch, by whiwhosygsd i ng frane and devi ce can be brought to toeNleséssad
depth. 20 The nounting frame is. further provided with at | east three
coupling menbers, which are neant to cooﬁperate wi th conpl enmentary coupling
nmenbers on the device, a pipe and/or cab ' work system havi ng at | east

connecting points, for,whi.ch co n n ti HoTole| e heen,
nount ed on 25 t":ts1l ‘de?i/}} cée},1 a %Tpe%g%@o{ﬁggﬁyggau |Cec dc%}q'll%%dgrl hg\a/t:hnegb‘f)an{e]l end
meant to erfiigePpstserpfagdhien wheg visimuatuns ) 6an Bhe erstametoreenbasofa t he

ext endi nlg ag ¥R radd éiwimﬂ@[maft@gﬂy;%m&& eeﬂrcmhd htguél?l/éri‘@itfll'_dZLrnalh
SCou el ey BB Bouh: GO MR PO A IR e
sea) at ?heeimmtdndads fmen mounted, to which the pivoting arms 28, 29
have been fastened. The pivoting arms 28, 29 are further
connected to expanding arms 30, 31, and the expanding arms
30, 31 are in turn connected to a sliding member 32 slidable
across the central pipe 26.

10 The view according to Fig. 2B further shows stay ropes
34, 35 connecting the expanding arms 28, 29 to each other,
and for which one or more guides 36 are mounted underneath
the drive member. In this way, the pivoting arms 28, 29 and
the central pipe 26 can always remain in one plane during

15 1load on the wing.

Fig. 2C shows the sliding member 32 slidable across the
pipe 26. Said sliding member mounts a protruding portion 33
serving as point of engagement for a complementary portion
at the outer end of the hydraulic cylinder 12 on the moun-

20 ting frame 2. Further, the sliding member is provided with
locking means for securing the sliding member 32 on the
central pipe 26 in the two outer positions; the operating
and the non-operating position. Said locking means can be
controlled in a simple way by engagement or removal of the

25 complementary portion of the hydraulic cylinder on the
protruding portion 33 of the sliding member 32.

The canvas 37 (see Figs. 3, 4) carried by the wing
structure 6 is fixed to the pivoting arms 28, 29 and the
cross—piece 27. Further, the canvas is secured by two cables

30 extending along the central pipe and a recession for the
sliding member 32 with the protruding portion 33 is made
between the cables.

The canvas 37 is mounted in such a way, that a delta
wing is formed in the operating position. Due to this, one

35 not only achieves a very stable wing, but also a very well
controllable wing.

J—
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a preferably remotely controlled instrument is enployed. Such an instrunent

is provided with propelling and control nmeans and can be coupled to the

nmounting frame, in such a 35 way that they take up a fixed B Aﬁ$ sdqn
WEF TN

rel ation to W&M18Rher, and in which the piping and cabl e em of
the 6 mounting frane is coupled to that of the instrument, or directly
to a piping and cable work system of th&2control system onboard the ship
from where nmounting takes place. After_the control] able |nstrunent has been
coupl ed to 5 noBAgEAg3f ranfe 4naheBvicdeids t hEthRI POUPtERE CFAMeol47abl e
i nstrunent ke dew eatitypplhtednedlgcnessssha pipel i18e int Rigel dvpiargl
menber s ar%iggmggg 15%%§héh$eﬂbgﬁk' t?? Ethbgng the pipe 18 in

Fig. 4, the wing having been brought in its operating posi-

5 tion and the mounting frame having been uncouplgd. Here, the
water brought into the floating member preceding the moun-
ting is completely or partly expelled by compressed air,
which can occur after clamping the pipe to the device and
before or after bringing the wing into its operating positi-

10 on.

Figs. 5, 6 show a second embodiment of the device,
distinguishing itself from the first embodiment by a wing
structure having two wing parts mounted at both sides of. the
floating member.

15 The wing structure consists of a ring 38 rotatably
mounted around the floating member 4, to which a U-shaped
portion 39, extending around the portion of the drive member
situated behind the rotatable ring, is pivotably connected.
At its rear side, the U-shaped portion 39 is connected to

20 the drive member through a adjustable connecting part 40, by
which it is possible to adjust the angle of the wing to the
horizontal.

Pivoting arms 41, 42 are mounted at the outer ends of
the U-shaped portion 39, near the rotatable ring 38. With

25 the help of expanding arms 43, 44 and sliding members 45, 46
mounted on the U-shaped portion, the pivoting arms can be
brought into the operating or the non-operating position.
The sliding members 45, 46 are mutually connected to a
connecting part 47 which is provided with a protruding

30 portion 48 which is meant to cooperate with a complementary
part 49 fixed to the hydraulic cylinder 12 on the mounting
frame.

Although not indicated in the drawing, in this embodi-
ment too, the pivoting arms 41, 42 are connected to one or

35 more of the stay ropes extending underneath the floating

" member.
I
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medi um present in the floating menber is conpletely or partly displaced,
the wing supporting frame is brought into 10 operative position by the
hydraul i ¢ cyl wodensssm the nounting frame, the coupling of t hePOTNL97A00591
franme to the device is unlocked, and the controllable instrument is :
uncoupl ed fromthe nmounting frame at the predeternined height. In nost
cases, the pipeline will have been concealed in 15 the bottom (of the sea)

in order to mekeilgae prRel theoh@R- M elsnfd/ @het OsBEE¥EEivEhesRifel | g from
revent the Tow ng nets

tti ng danaged t ow nets used.in fish , .and
?reomI ggtti ﬁé'%%gﬂ’gégg B‘yagﬁécﬁi BSPPE@%“@:-E&#H% f‘ﬁ’éeBEb‘éP'r ne ine.g. the
area of the Nor FAgSed A aiew| sitmking bk owemgted yawsn tired ledn d ristirmgent and
i medi at el yonearaddierdd RELHE- 78R &l angd sarts Qinéhﬁna%fa%%' @Hﬁl%g'lgte' y
next to _the pltgell e wll not always be Situyated . in a horizontal ne, as

a consequeS¥ELER W/c PEFRSIARY cBOT WAPRETRILEPIC dihe t brstrument and for

installing the device, is connected to the instrument. At
the same time, a mounting frame 2 is coupled to a device 1
by a crane 52, wherupon said device is brougth to a prede-
termined distance above the bottom of the sea (Fig. 7B).

10 In Fig. 7C, the instrument 3 and the necessary pipes
have been coupled to the méunting frame 2. Subsequently, the
pipeline is traced with the help of the camera and sonar
system on the instrument 3 and, using the propulsion means
of the instrument 3, the device is placed across the pipeli-

15 ne 18 (Fig. 7D). :

After the device 1 has been placed across the pipeline
18, successively the clamping members are clamped around the
pipeline, the water is forced from the floating member and
the wing is brought into the operating position. Subsequent—

20 ly, the mounting frame 2 with the instrument 3 are uncoupled
from the device by disengaging the locking members 11, and
the assembly is brought at a predetermined distance above
the bottom of the sea with the help of the propulsion means
of the instrument (Fig. 7E).

25 Finally, the instrument 3 is uncoupled from the moun-
tiné frame 2 and the mounting frame can be hauled up and be
coupled to a next device. All further devices can be mounted
in this way, in which the remote controlled instrument can

always be kept in close proximity of the pipeline.
30 - claims -
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bear on said non-horizonta ane WIU‘““E m& iding legs, 25 will enclose a

smal | angl e vmth the vertlcim\“ﬂm blem since the wing is able
totilt inr B0 the engagenent of p&eNtywwospaced

apart clam ping nenbers of the deV|ce on the device, the position of the
device as a whole in relation to the longitudinal direc- 30 tion of the

pi peline will always correspond to the ptédeter- mined angle. The invention
further provides for a nmethod of trans-_porting a Iength of pipeline.
Preceding the transport, the lendtHdt Hhi¥heline to be transported is
uncoupl ed, closed 35 off at the ends and partly or conpletely enptied,

wher eupon the deyi cespaig BOUEL Rl R GECEH MR SEGREES t3Nda Alay
situated in a medium, said device having one .or more cou-
pling‘members by which the device can be coupled to said
5 body, characterized in that first means have been provided
for adjusting the floating power of the device, and second
means for supplying an additional upward force, depending on
a speed in relation to the medium, which is to be applied to
the assembly of the device and the body coupled to it.

10 2. Device according to claim 1, characterized in that
said first means comprise at least one floating member being
provided with an inlet and an outlet, intended for feeding a
medium of a first density and discharging a medium of a
second density, respectively, the density of said second

15 medium being larger than the density of said first medium,
and said second medium being displaced by said first medium.

3. Device according to claim 2, characterized in that
said second means substantially consist of a wing structure

connected to the floating member.
20 4, Device according to claim 3, characterized in that

said wing structure comprises a wing supporting frame with
wing canvas fixed to it, means having been provided for
keeping parts of the wing in a non-operating position or an
operating position.

25 5. Device according to claim 4, characterized in that
said wing supporting frame has a central shaft pivotably
mounted in longitudinal direction on top of said floating
member, with swinging arms being attached at both sides near
an outer end of the central shaft, in which expanding arms

30 consisting of one or more parts are provided for bringing
the swinging arms from a non-operating position to an opera-
ting position and back, said arms engaging the swinging arms
at one outer end and engaging a sliding member movable
across the central shaft at the other outer end, and locking

_
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REPLACEMENT SHEET 7 adj usted. \m‘m“t ance between the devices is
deter- mned by, anong othe \\\@M . al upward force to be produced
by- each of thgdlawsess, sti and® wei ght of the pipeline BCEINLIT®0591
resi stance of pipeline and the devices 5 coupled to it, that can be
expected during transport in the water. For transport, tugs are coupled at

| east to the ends of the |length of pipelih@, the control of the tugs being
10 but ed

e i for i VSRR oI PFAVEHRE RAE aEROFThg T { RECPROGRD oRFTE iR
been provi depirédatermizied @osirhiang mp tthe cemtrell shaflfe tugs, signals are
generated by signg|| iBgvﬂBEbSEéoBEHH%e@oatqﬂafﬁﬁt4,Ofbrf&icébi.{érj,té'&l deyi Cfst
said sig- nalg I ndlcallng thg,aPgolule Roghikal o Al POl d Maround
5 the floating member, a substantially U-shaped portion longi-
tudinally extending across at least a part of the floating
member and having its outer ends connected to the rotatable
ring and having a pivoting connection with the rear side of
said floating member, with swinging arms being mounted near
10 the outer ends of the legs of the U-shaped portion, and in
which extending arms consisting of one or more parts have
been provided for bringing the swinging arms from a non-
operating position to an operating position and back, said
extending arms at one end engaging the swinging arms and at
15 the other end engaging a sliding member movable across a leg
of the U-shaped portion, locking means being provided for
locking the extending arms on predetermined positions on a
leg of the U-shaped portion.
7. Device according to claim 6, characterized in that
20 the U-shaped portion is pivotably connected to the rotatable
ring, and that the rotatable connection of the U-shaped
portion can be adjusted relative to the rear side of the
floating member in such a way, that the U-shaped portion can
take up various angular positions in relation to the plane
25 in which the rotatable ring is situated.
8. Device according to claims 2 - 7, characterized in
that at the bottom side, the device 1is provided with a
supporting frame connected to one or more floating members
and standing on at 1least two parallel sliding legs, that
30 enclose a sharp angle in relation to the central shaft or
the U-shaped portion of the wing supporting frame, in which
further at least two clamping members situated between the
sliding legs and spaced apart have been provided, their
points of application being at the same height in relation

35 to the sliding legs.
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15 relation to a certain poi e individual devices, said
signal s being received and pﬂ“ !ijlimlglgnal processing unit being-
situated at a e from el i ne being tovvpc-ngi,gmnyglng
along with it, ancf%e si gnal proceSS| ng unit sends out the control signals
20 i ntended for the tugs. Since the pipelines to be transported can have a
| ength of many kilometres, it is very ingdrtant that except for the

hori zont al p05|t|on the verti cal p05|t|on of e ch Bf thg devi ces Iéh g
as wel |, so that %sciPeRtFONRCTHTIIRG pFeclasm Arafte t1®¥n5"@%an be
identified auk tmbaxmmg olhembheardecadgtistedf otwmenderﬁtﬂnaiuqumtshi zesEans

that by Chaarl% : C‘g%g; o@%ﬂh&‘tgﬁs aEE.@, SEEh&VmBﬁﬂ‘té@ athd Andalde . T Or

nore favour i t1ons anot one of mpre tugs can
be coupl ed to thdOpi p‘%‘P‘#Wél%goﬁﬁaf“Fs ‘T‘é‘hgf’h deyjce accoidingsteyone or
t ransports nghdrer @F |iegtdiaials i peld,nehdads-terized in that the frame is

is provided with at least three coupling members, which are
meant to cooperate with complementary coupling members on
the device, a pipe and/or cable work system having at least
connecting points for which complementary connecting points
10 have been mounted on the device, at least one hydraulic
cylinder having one end meant to engage (or engage in the
vicinity of) an outer end or ends of the extending arms and
locking means for them mounted on the device.
11. Mounting frame accdrding to c¢laim 10, which is
15 meant to be at least partly operated by a controllable in-
strument, characterized in that the mounting frame has
coupling means complementary to coupling means mounted on
the controllable instrument, by which instrument and frame
can be coupled to each other in a fixed position, and in
20 which the pipe and cable system have a common connecting
point complementary to a common cbnnecting point on the
controllable instrument.
12. Method of mounting a device according to claims 1 -
9 of a length of pipeline lying on the bottom of the sea,
25 using a mounting frame according to claims 10 - 11 and a
controllable instrument, characterized in that it comprises
the following steps: ' :
— coupling the mounting frame to the device and lowe-
ring the assembly to a predetermined height in relation to
30 the bottom of the sea,
— coupling the controllable instrument to the mounting
frame at a predetermined height;
—~ placing the device across the pipeline with the help
of the controllable instrument;
35 — have the clamping members engage the’ pipeline;

S
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device according to the Lon can al so be used for releasing other
objects fromthe botton1of Bﬂ ﬂﬂ, uﬂrsportlng them t hrough the water.
Her e, one canwigvoiiks20f €. 9.+ for which one or woreLdBsUssIES
shoul d be 35 coupled to the object, dependlng on its size. REPLACENMENT
SHEET 8 In the followng, the invention is further explaine by nmeans of
the drawing, in which: Fig. 1 shows a #¥rst enbodinent of the device as

well as a mounting fra d a remotely. c ntrq u
2A  shows schemat i T&IR tél | aRTvi RS or! %ﬁ c?ﬂ ogﬁﬁéngggplph 8@%?%e
present in the f oatlng member by means of compressed air;

— driving the hydraulic cylinder on the mounting frame

and bringing the wing supporting structure into the opera-
5 +ting position;

— unlocking the coupling of the mounting frame to the
device; and '

— uncoupling the controllable instrument from the moun-—
ting frame at the predetermined height.

10 13. Method of transporting a length of pipeline situa-
ted on the bottom of the sea by a number of devices accor-
ding to claims 1 - 9, characterized in that it comprises the
following steps:

-~ closing off the length of pipeline at its outer ends

15 and completely or partly emptying it; '

— spacing the devices at predetermined mutual intervals
on the pipeline and adjusting said devices;

— coupling the tugs to at least the outer ends of the
length of pipeline; and

20 - arranging the control of the tugs.

14. Method according to claim 13, characterized in that
for arranging the control of the tugs, signals are generated
by signalling members mounted at least on each of the devi-
ces, said signals indicating the absolute position or the

25 position in relation to a certain point of at least the
individual devices, said signals being received and proces—
sed by a signal processing unit being situated at a distance
from the length of pipeline being town, or moving along with
it, and the signal processing unit sends out the control

30 signals intended for the tugs.
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Fig. 2B shows schematically a front view of a first enbodi nrent of the
device; Fig. 2C shows schematically a lateral view.of a first 10

enbodi ment of t%ﬁsa%?\/i ce; Fig. 3 shquyg a front view of tBermEyies
accordi ng to ¥ 5% with the Wwing in a non-operating position, Fig. 4
shows a front view according to Fig. 3, with the wing having been brought
into the operating position; 15 Fig. 5 shows a second enbodi nent
of the device as well as a nounting frame; Fig. 6 shows schematically a
pl an view of the second enbodinent; and Fig. 7A, B, C, D, E show successive
stages of positio- 20 ning and | usting af@ o@ ng to the

i nvention. In fig. 1, a first e di mrent of\H ' s indica- ted by 1,
the mounting franme by 2 and the | nstrunent

FIG. 1
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red for precise positioning and adjustnent of the device by 3. The device 1
has a floating nmenmber 4 being provided with 25 a supporting frane 5 and a
Wi ng structur¥9821$ke | oati ng nenber 4 i s provided wth anPEFNER7/0959and an
outlet 8, said inlet being Connected to é?conpressed air connection of the
mounting frame 2 in a way not further indicated. Preferably, the inlet 7 is
a hydraulically opera- 30 ted valve which is normally in closed position
The outlet 8 can be executed sinply as a pressure-reli val ve. th
side of the floating nmenber 4, a nunber of pins 9 have bRen nD Z ed t he
gi ven exanpl e three, whifch are intended for cooperation wtph egs 10 of
P. The legs 10 extend conicallyta&ltheir jgnds, as a
ﬁL nDuntlng frame can be p05|rTUﬁPU“f é?

A

t he noun- 35 tinrg—trane|
consequence of{ whi ¢h T
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on the device nore easily. Hydraulically operated | ocking nenbers 11 are
nmounted on the | egs 10, said nenbers prefera- bly having a protrusion for
falling intg hol or recessions nounted in the pins 9. 5pcT/NLI7/0055

mount i ng fr AR urther provided wiisg a hydraulic cylinder 12, which, in
case of a nounting frame fixed to the device, engages an operating nenber
13 by which the wing structure 6 can be brought from a non-operating
position to an operating position. 10 The supporting frame 5 is
provided with two pairs of |legs 14, 15, with connections 16 with an arched
portion 17 bei ng nounted between each pair of |egs. The arched portions 17
are intended to fall across a pipeline 18 to be transpor- ted, which
facilitates positioning the device in relation to 15 pipeline. Further, the
pairs of legs 14, 15 are connected to '

FIG. 3
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each other by sliding legs 19 at both sides of the arched portions 17. The
front ends of the sliding Iegs protrude slightly upwards in order to

pr event the !%ps?gcom ng stuck in the bottom at the begi mmg,g-néosm
transport of a ength of pipeline. Baveeen the | egs of the pairs 14, 15,
cl anpi ng menbers 20, 21 have been nounted, by which the pipeline can be

cl anped. The cl anpi ng nenbers can be operated by hydraulic cylinders 22
(see Fig. 3). Preferably, the clanping nmenbers 25 20, 21-have their insides
provided with elastic pads 23 that can be nade of rubber or a plastic and
can be provided with nore or less elastic conmpartnents or air chanbers.
Such pads serve to prevent damage to the pipeline and possi ble secondary

pi pes. Al though possible secondary pipes 30 having a nuch snaller dianeter
than the main pipe are nostly nnuntedxon top of the main pipe, they can end
up at the side .

FIG. 4
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of the main pipe due to rotation of the main pipe, or the secondary pipe
com ng | oose fronlthe mai n pi pe. The device is provided with pipes - not

further indica- ted in the drawing - for hydraulically | t he
cylin- ders 2%0?6P&?he cl anpi ng nenber s zg the inlet EBﬁéﬁﬁhﬂﬁo
possi bly outlet 8, and a conpressed ai r>ffict connectlng to the inlet 7.

When positioning the nmounting frame 2 onto the device 1, these pipes
connect to a pipe systemof the noun- ting frame 2. Connection can take
pl ace through a quick- 5 action coupling system for exanple, in which
hydraul i cal nmeans for coupling and uncoupling are situated on the noun-
ting frane.

FIG. 5
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The pi pe systemof the nmounting frame can have a direct connection to the
ship fromwhere the nounting is arranged. 10 However, it is preferred to
use a renotelwoe®idkisol | ed in- strunent 3, which is kept at rdapibromer the
pi pel i ne during subsequent nounting ofsas nunber of devices, and to connect
the pipes to the nounting ship through said instrunent. For this purpose, a
second coupling system?24 is noun- 15 ted serving for coupling the pipes
of the mounting franme 2 to the correspondi ng pi pes of the instrument 3. The
lines for hydraulically operating the cylinder 12 and the | ocking nenbers
11 rmounted on the nounting frame connect to said coupling system 24 as
well. 20 Apart fromthe pipe coupling system the nounting frane is
further provided with a nechanical coupling 25, by which nounting frame 2
and instrunment 3 can be secured in relation to each other.

® @6

FIG. 6
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Besi des hydraulical and conpressed air lines, possibly 25 a cable system
can be provided for tenporarily connecting electrical instrunments nounted
on.the device to the nounting ship. Fig. 2A shows a plan vi devi ce
with the variWOWS¥arts of the w ng tructure 6. The strtlljg*lﬁggew@gbz a 30
central pipe being rotatably nmounte /& ound t he | ongi tudi nal axis on the
driving nenber 4. At the front end, a cross- piece 27 has been nounted, to
whi ch the pivoting arns 28, 29 hav een fastened. The pivoting arns 28, 29
‘are further connected to expandi ng 30, 31, and the expanding arnms 35
30, 31 are in turn connected to a slfiding nmenber 32 slidable across the

central pipe 26. (52

SUBSTITUTE SHEET (RULE 26)



REPLACEMENT SHEET The view according to Fig. 2B further shows stay ropes
34, 35 connecting the expanding arns 28, 29 to each other, and for which
one or nore gwokeas2é are nounted undegpgath the drive nmenb@®CI/NLS7/ess way,
the pivoting arns 28, 29 and 5 the central pipe 26 can always remain in one
pl ane during load on the wing. Fig. 2C shows the sliding nenber 32 slidable
across the pipe 26. Said sliding nenber nounts a protruding portion 33
serving as point of engagenent for a conplenentary portion 10 at the outer
end of the hydraulic cylinder 12 on the nmoun- ting frane 2. Further, the
sliding nenber is provided with | ocking neans for securing the sliding
menber 32 on the central pipe 26 in the two outer positions; the operating
and the -non-operating position. Said | ocking neans can be 15 controlled
in a sinple way by engagenent or renoval of the

FIG. 7E
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compl ementary portion of the hydraulic cylinder of REMWWU%EBT
portion 33 of the sliding nmenber 32. The canvas 37 (see |Fi[gs. 3, 4) céFqied

by the wing structure 6 is fixed to the pivoting arms 2§, [29] anéiChpomo
cross-pi ece 27. Further, the canvas is secured by two cgblles extendi ng |
along the central pipe and a recession fOJi the sliding renber 32 with the
protruﬂlng'portlﬁn 33 is made between the“cables. The canvas 37 is nounted
in such a way, .that. a delta .25 wng._li o] i p.the d Posbd i 9.
Due to this; g?5’_r"18‘3n51°ror‘71p}’ A% \Y ‘gp"&ge?‘% E?ﬁgﬁee% %g,b bﬁt aéarli{:]gma veéygael I
control | abl eowiing. aFbgdy.3 and 4 show a device 1 with mounting frane 2,
m1th the enLLty pl aced only across a pipe 18 in Fig. 3, and 30 wth the

cl anmpi ng nmenbers 20, 21 clanping the pipe 18 in Fig. 4, the wing, havin
been brought in The Oggwgppﬁgnpogelatesp to a deé&ce for -exe%tlng dn

upward force to a submerged pipeline, said device having one

5 or more coupling members by which the device can be coupled
to said pipeline, a floating member for adjusting the floa-
ting power of the device, and an adjustable wing structure.

Such a device is known from US-A-4,789,269. This known
device is relatively small and in order to give enough 1lift

10 force toua'pipeliné a'lafge number of these known devices
spaced at closea intervais is needed. The device according
to the invention is designed to give a far greater 1lift
force aé_a result of which only a relatively small number of
.these devices is needed to exert sufficient lift force on a

15 'éubmerged pipeline. The aim of.the invention is to provide a
device with é far greater 1lift force that still can be
handled easily when attaching or removing the device from a

"~ pipeline. .

Accordingly, according to thg invention it is provided

20 for, that the floaﬁihg' member, ‘consisting of one oi: more
parts, is a separate floating member, the said wing structu-
re being connected to the floating member and that said wing
structure comprises a wing supporting frame with wing canvas
fixed to it, means having'been provided for keeping parts of

25 the wing in a non-operating position or an operating,pésiti-
on. _ ‘%

By being able to put the wing in a nonfopétating_posi-
tion  the effective surface area of the wing is greatly
reduced as a result of which the wing component in the total

30 lifting force of the device becomes neglectable small.

With the floating member, the floating power of the
device can be adjusted such, that the collective floating
power of the device and the part of the pipeline engaged by-
the device at the relevant depth of the bottom.is a prede-

35 termined degree smaller than the weight of the device and



tion and the nounting frane having been uncoupl ed. Here, Bﬁg%@ﬁi\@ﬁmb,sﬁg .Fnt

into the flFoating nmember preceding the noun- ting is conpletely or partljy

expel |l ed by conpressed air, 35 which can occur after cl anFi h@ tie gife it o
t he device and 1 2 before or after bringing the wingifinfo its operating*
positi- on. Figs. 5, 6 show.a second enbodi nent of the device,

di stinguishing itself fromthe first enbodf ment by a w 5 __structure

havi ng two

W ng struct

mm———Ce

menber 4, toswiruchuaeUrsttapetks for that already at some speed of the

10

15

720

25

30

assembly of pipeline and devices in relation to the water of
sea-water the total floating power is large enough tc be
able to pull the pipeline loose from the bottom.

This has the great advantage that the pipeline will
only come loose from the bottom of the sea at the moment
when towing is started and that the pipeline at the place of
destination can simply be sunk by rembving -the speed in
relation to the seawater. Furthermore, a further advantage
is that e.g. with changing weather conditions during towing
the pipeline can be brought to a safer 'depth" by simply
reducing the towing speed. | o '

The canvas or the like is mounted in such a way to the
wing supporting frame that .a delta wing is formed. when the
wing is positioned in the operating position. This has the
advantage that a very stable wing is formed and moreover
that therewith the wing is very well controllable.

A further elaboration of the invention provides for
that the floating member is provided with an inlet and an
outlet, intended for feeding a medium of a first density and
discharging a medium of a second density, respectiveli}, the
density of said second medium being larger than the density
of said first medium, and said second medium béing displaced
by said first medium. - ,

Since the device should be coupled to a body being
situated under water, it is-important that the floating
power of the device is” so small, that said device can be
easily sunk .and be .brought into the proper. position in
relation to the body, before the desired floating power at
rest 1is adjusted. According to a further development, the
floating member or floating members are filled with (sea)wa-
ter before being sunk, and once the device is 'coupled to the
body, the water is expelled by compressed air.

i d h_sides of. th i o, enb '
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portion 39, extending around the portion of the drive ﬁgﬁbépEM 5|EET
behind the rotatable ring, is pivotally connected. At S rear_side
U- shaped portion 39 is connected to the drive nenber h odgh %ﬁbcﬁ%kt b e
connecting part 40, by which it is possible to adjust|the _anale of. the W ng
to the horizontal. 15 Pivoting arns 41, 42 are pounted *at the ou er
ends of the U -shaped portion 39, near the rotatable ring 38.. W.ih.t
of expand ng ar ey 18eefd: 204 UhdiNGRRIE ScD. G TN AL ARAGELE Shaped
portion, the. pIVOt ng arns rought into e operating or th
non- operat|ngnp©%¢l¢@nhaﬁoaﬂwaﬁg|Gmm30ﬁﬁhﬁér§réﬂe 46¢3¥eanG?B§FP} shaft
connect ed t OpavSPATEF! BANLARL 14/ WSt udi{ OVEdedcwhbh @dﬂﬁﬁﬁudfngald
portion 48 #ch | s mea@.fpto cooperate with a co Iementaté/ é 4% {%d
to the hydraftPREERFi REBPSTR &1 HheSHRABRgIFREPeIng atta bo

5 gides near an outer end of the central shaft, in which

jf—r

extending arms consisting of one or more parts are provided
for bringing the swinging arms from a non-operating position
to an operating position and back, said arms engaging the
swinging arms at one outer end and engaging a sliding member

10 movable across the central shaft at the other outer end, and
locking means being provided for locking the extension arms
in predetermined positions on the central shaft.

This construction of the device has the advantage that
the deQice with the wing occupies a relatively small space

15 :Ln a non-operating position, as a consequence of which a
iarge number of such devices can be taken along in one
transport, e.g. in the hold and on the deck of a ship.
Furﬁher, the pivoting wing makes it considerably easier to
manoeuvre the device into position under water, since no

20 upward force exerted-by the wing as a consequence of flow or
advancement need be compensated;

' The central shaft of the wing structure is pivotally
mounted, so that the wing can be aligned independently of
the position of the floating member of the devfce, which is

25 coupled to the pipeline to be transported. In this way, the
wings of a serles of successive devices coupled to a plpell—

''ne can take up an identical position, and the upward forces
on the several 10¢atipns'are'eXerted in corresponding direc-
tions. _ '

30 A second embodiment of the device according to the
invention is characterized in that the wing supporting frame
comprises a vring rotatable around the floating member, a
substantially' U-shaped portion longitudinally extending
across at least a part of the floating member and having its

35 outer ends connected to the rotatable ring and having a

pivoting connection with the rear side of " said floating
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25 Al t hough not indicated in the drawing, in tﬁ?@#&ﬁﬁMENT SHEEE t oo,

the pivoting arnms 41, 42 are connected to one or myre of the st opges
ext.endi ng underneath the floating nenber. Figs. 74 thidu@ 1 ghaw t he
successive: stages of 30 installing a device accoridijng to the |nvdntj on.

Fig. 7A shows sinking a renotely controlled instrunment to a desired pt h
froma ship 51. A line and cable supply system 50, |necessary for

control ling fhg,d St@f\{%néwfarglﬁ?ram&tegkhggmwgtgawesr the CARRECIe@d! O

the instrunent.

device 1
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nmounting Trane I's coupled to .a
a3 %@ealégﬁn@fSZ heyibrshiaras SeR%E Havi cand s1Br WhaRDh eErtendidge-

arms consisting of one or more parts have been provided for
bringing the swinging arms from a non-operating position to
an operating position and back, said extending arms at one

. end engaging the swinging arms and at the other end engaging

a sliding member movable across a leg of the U-shaped porti-
on, locking means being provided for locking the extending
arms on predetermined positions on a leg of the U-shaped
portion. . _

With this embodiment, the wing is divided into two
halves situated next to the floating member or floating
members, whereby it is prevented that due to a floating
member being situated under it, a part of the wing surface
may not contribute to the upward force to be supplied by the
wing. This embodiment is especially meant for those situati-
ons in which the floating members should supply a relatively
large upward force and also have a considerable surface. '

Here, the wing can change its position in relation to
the floating member or floating members, to wit by means of
the mounted rotatable' ring. Since especially with such a
larger embodiment, it can be important to be able to édjust
the upward force to be realized exactly, cons1der1ng the
ultimate transport speed in relation to the water, according
to another elaboration it has been provided for, that the U-
shaped portion is ﬁivotally connected to the rotétable ring,
and that the rotatable connection of the U-shaped portion
can be adjusted relative to the rear side of the fldating
member in such a way, that_thé U-shaped portion can take'up
various angular positions in relation to the plane in which
the rotatable ring is situated.

Basically, such a measure can be applied with the first

- embodiment as well; however, we chose a design as economi-

cally as possible, which can be used within a predetermined

range, and in which additional adjusting possibilities were
therefore left out.
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teriri ned di stance above the bottom of the sea (jFi EPL%%MENT SH

I nstrunent: 3 and the necessary pipes have been OJp| Du ting
franme 2. Subsequently, the 5 pipeline is traced{ Wt ﬁiﬁh?ﬁg‘ of {he canera
and sonar systemon the instrunent 3 and, using|the propusiomhesns of the
instrument 3, the device is placed acrossgthe pipeli- ne 18 (Fig. |7D).

After the device 1 has been pl aced across the pi essively

the clamping nembels Are Al apefeatowyl bhepss el bned éhﬁaﬂ\@herabSVéOthed

fromthefloatlngrre he wng is rou he %td

posi tion.' SubEIag -t<Pytr?~ﬁ§PF?6|§ﬁfil R r%‘ﬁlés "P{'Flf hé i r?s urpum::nt % AFe

;ncmrjﬂp;: ed f I’%{n Egﬁﬁge;@@e Héydgb§gngﬂ;ghagkéhenp oa:hengc«mnbets poisitdmh 180t he
sse y is brou ar a edef ne l,S C t '
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5 device is provided with a supporting frame connected to one

or more floating members and standing on at least two paral-
lel sliding legs, that enclose a sharp angle in relation to
the central shaft or the U-shaped portion of the wing sup-
porting frame, in which further at least two clamping wmem-

10  bers situated between the slldlng legs and spaced apart have
been provided, their points of application being at the same
height in relation to the sliding legs.

In order to move a device according to the invention
from e:g. a ship’s deck into the vicinity of the pipeline to

15 be transported, a mounting frame has been provided, which is

| meant to be coupled to the device at one side, and that has-
fastening points at the other side for being connected to
the cables of a crane or winch, by which mounting frame and
device can be brought to the desired depth.

20 The mounting frame is. further provided with at least
three coupling members, which are meant to cooperate with
complementary éoupling members on the device[ a pipe and/or
cable work system having at least connecting points for
which complementary connecting points have been mounted on

25 the device, at least one hydraulic cylinder having one end

' meant to engage (or engage in the vicinity of) an outer end
or ends of the.extending'arms.and locking means for them
mounted on the device. .

For accurately positioning, coupling and adjusting the

30 device, after the device has been brought to a'predetermined
distance over the bottom (of the sea) at the mounting frame,
a preferably remotely controlled instrument is 'employed.
Such an instrument is providéd with propelling and control
means and can be coupled to the mounting frame, in such a

35 way that they take up a fixed position in relation to each
other, and in which the piping and cable work system of the
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Finally, the instrunent 3 is uncoupled fromthe rmﬁ
mounting frame can be haul ed up and be 20 coupled tjo a ng& deV| de.

further devices can be nmounted in this way, in which 1 ReUEéndll o trolled
i nstrument can al ways be kept in close proximty jofi the pipeline

- 1. Device (1) for exerting an upward forceijto a sub- nerged
said device (1) having one or nore coupling nenbers.(20,.21)—-By-—whiet

device (1) CHBRELES A 058 SR Peticend 192188 "BIE e [ Ohor
struc- ture @&¥ecthar &ot &x i piping shdt adbdd | varkngystederof 4Fhec@aMitsiding
of one or NMOLE:PAiSnpbSrd SRPAME #10RWWre mounting takes place.
After the controllable instrument has been coupled to
5 mounting frame and device, with the help of the controllable:
instrument the device is positioned across the pipeline, the
clamping members are brought around the pipeline, the liqt_lid
medium present in the floating member is completely or
partly displaced, ‘the wing supporting frame is brought into
10 operative positioh by the hydraulic cylinder on the mounting
frame, the coupling of the mounting frame to the device is
unlocked, and the controllable instrument is uncoupled from
the moum:ing' frame at the predetermined height.
In most cases, the pipeline will have been concealed in
15 the bottom (of the sea) in 6rder to ﬁake the pipelihe hea-
vier and/or to prevent the pipeline from getting damaged by
towing nets used in fishing, and .prevent the towing nets
from getting damaged by the pipeliﬁe. Clearing the pipeline
in e.g. the area of the North Sea takes place by blowing
20 away the sand lying on and immediately near the pipeline.
The cleared parts'of the bottom immediately next to the
plpellne will not always be sn:uated in a horizontal plane,
as a consequence of which the device, which will come to
bear on said non-horizontal plane with its sliding legs,
25 will enclose a small angle with the vertical. This is no
problem, since the wing is ‘able to tilt in relation to the
device. Dﬁe-to the engagement of the two spaced apart clam-
ping members of the device on the device, the position of
the device as a whole in relation to the longitudinal direc-

30 tion of the pipeline will always correspond to the predeter-
mined angle.

—+

The invention further provides for a method of trans-
porting a length of pipeline. Preceding the transport, the
length of pipeline to be transported is uncoupled, closed

35 off at the ends and partly or completely emptied, whereupon
the devices are mounted at predetermined distances and are



menber (4), the said wing structure (6) being con egﬁpgA@EmENN SHEng oating

menber” (4) and that said wing structure’ (6)- co
frame (26-32;38-47) with wing canvas (37) fixed t i
44-47) having been provided for keeping parts of tie
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31-33;

non- oper a-

ting position or an operating position.{1 Bevi te

according to claim1, characterized in that said f] oating nenber (4){ bei ng
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water. .

For transport, tugs are coupled at least to the ends of
the length of pipeline, the control of the tugs being arran-
ged such, that the forces engaging the pipeline are distri-
buted as uniformly as possible. To that end, according to
thé invention it has been provided for, that for arranging

- the control of the tugs, signals are generated by signalling

members mounted at least on each of the devices, said sig-
nals indicating the absolute position or the position in
relation to a certain point of at least the individual
devices, said signals being received and processed by a
signal processing unit being situated at a distance from the
length of pipeline being town, or moving along with it, and

‘the signal processing unit sends out the control signals

intended for the tugs. :

Since the pipelines to be transported can have a length
of many kilometres, it is very important that except for the
horizontal position, the vertical position of each of the
devices is known as well, so that oscillations in the pipe-
line in all directions can be identified and the control can
be adjusted to them. Obvipusly, this means that by changing
weather conditions, the entity can be éunk to wait for more
favourable conditions, or that-e.g. yet anothexr one or more
tugs can be coupled to the pipeline along its length. '

Besides for transporting large lengths of pipeline, the
dev1ce accordlng to the invention can also be used for
releasing other objects from the bottom of the sea and
transporting them through the water. Here, one can think of
e.g. wrecked ships, for which one or more devices should be
coupled to the object, depending on its size.



25 *said floating nmenber (4), with swi nging arns (ZaEEQACMNTgS&‘EE'EChed at
bot h sides near an outer end of the central shaft (2 ~gXtiendi ng

arms (30,31) consisting of one or nore parts are pr v Qe%ﬁﬁpgggring ng
the swinging arnms (28,29) froma non-operating posiit rgqtiing 30
position and back, said arnms (30, 31) engggl ng the svmﬁw
one outer end and engagi ng a slldlng menber (32) novabl e across the ¢ ntral

shaft at the othey Ofcg?)qul | 19, AN, DEL NeTRE

n
t he exten- ding arms termned positions on thepcentral
shaft (26). meanssof t eDél‘Ia@'énSGcéPdWﬁ@Ctho cl ai m 1-2characteri zed in

Fig. 1 shows a first embodiment of the device as well
as a mounting frame and a remotely controlled instrument;

5 Fig. 2A shows schematically a plan view of a first
embodiment of the device;
Fig. 2B shows schematically a front view of a first
embodiment of the device; .
Fig. 2C shows schematically a lateral view of a first
10 embodiment of the device; -

Fig. 3 shows a front view of the device according to
Fig. 1, with the wing in a non-operating position;
Fig 4 shows a front view according to Fig. 3, with
the wing having been brought into the operating position;
15 ; Fig. 5 - shows a second embodiment of the device as

well as a mounting frame;

Fig. 6 shows schematically a plan view of the second
embodiment; and ' |

Fig. 7A, B, C, D, E show successive stages of positio-

20 ning and adjusting a device according to the invention. _
In fig. 1, a first embodiment of the device is indica-
ted by 1, the moﬁnting frame.by 2 and the instrument requi-
red for precise positioning and adjustment'of the device by
3. The device 1 has a floating member 4 being provxded with

25 a supportlng frame 5 and a wing structure 6.

The floating member 4 is provided with an inlet 7 and
an outlet 8, said inlet being connected to a compressed air
connection of tHhe mountiﬁg frame 2 in a way not further
indicated. Preférably, the inlet.7 is a hydraulically opera-

30 ted valve which is normally in closed position. The outlet 8
can be executed simply as a pressure-relief valve.

At the top side of the floating member 4, a number of
pins 9 have been mounted, in the given example three, which
are intended for cooperation with the legs 10 of the moun-

35 ting frame 2. The legs 10 extend conically at their ends, as .
a consequence of which the mounting frame can be positioned



‘that- the wing supporting frane (38-47) conprises a r e
around the-floating nenber (4), a substantially U sbg%g®R§QWEﬁjﬁﬁ%%g)
| ongi tudi nal Ly extending across at least 5 a part o

Re TToati ng memper
(4) "and having its outer ends connected to the rotatpb|e{rd dgE{ 2803 ahd
having a pivoting connection (40) with the rear sidej of said floatin

menber (4), with swinging arns (41, 42) beithg nmount edf near the outer enﬂs of
the | egs of the U shaped portion, and in_whjch 10 Jextendi ng. ar 3 44)
consi sting ofRori&or IxbH €S pIALE hﬁéé%fﬁeeﬁ%wldﬁ-f%?’wﬁrﬁa‘%r t ng

SW ngi ng ar meq¥dr42)1f aes monanedpenatheg 1pesi 1iogn stad camenpsce ipupfera-

position and,_bac sai d_extendi ng ar (43,.,44) at, e |
SW ngi ng arn% ¥4§?X§?9aﬁdpﬁptfwgquhggreégléﬁgggﬁﬁgﬂh1%?&??2%9%% eﬁgﬁéPs
(45, 46) novabpentedoss theepiok fhe U shaped portion (39), |ocking nmeans
being pr oyl ded fognl ofki:ng 1hBe sothenJenGudiex Fhotiad Vel Sifarsdh ic
positions on a_leg of the hape ) i

cylinder 12, which, in case of a mounting frame fixed to the

device, engages an operating member 13 by which the wing
structure 6 can be brought from a non-operating position to
an operating position.

10 The supporting frame 5 is provided with two pairs of
legs 14, 15, with connections 16 with an axrched portion 17
being mounted between each pair of legs. The arched portions
17 are intended to fall across a pipeline 18 to be transpor-
ted, which facilitates positioning the device in relation to

15 pipeline. Further, the pairs of legs 14, 15 are connected to
each other by sliding legs 19 at both sides of the arched
portions 17. The front ends of the sliding legs protrude
slightly upwards in order to prevent them from becoming
stuck in the bottom at the beginning of transport of a

20 length of pipeline.

' Between the legs of the pairs 14, 15, clamping members
20, 21 have been méuntéd, by which the pipeline can be
clamped. The clamping members c¢an be operated by hydraulic
cylinders 22 (see Fig. 3). Preferably, the clamping members

25 20, 21 have their insides provided with elastic pads 23 that

' can be made of rubber or a piastic and can be provided with
more or less elastic compartments or air chambers. .

Such pads serve to prevent damage to the pipeline and
' possible secondary pipes. Although possible secondary pipes

30 having a much smaller diameter than the main pipe are mostly
mounted on top of the main pipe, they can end up at the side
of the main pipe due to rotation of the main pipe, or the
secondary pipe coming loose from the main pipe.

- The device is provided with pipes - not further indica-

35 ted in the drawing - for hydraulically operating the cylin-
ders 22 for the clamping members 20, 21, the inlet 7 and



portion (39). 5. Device according to claim4, charact | 20 the
U-shaped portion (39) is pivotally connected to t eﬂﬁdﬁgkgﬁﬂg @%?ﬁp

and that the rotatable connection (40) of -the U shaged portloniﬁS ) fcan be
adjusted relative to the rear side of the floatingd nenpgr BEE) 28H qucgh a
way, that the U shaped portion (39) can tiée up varijous angul ar_pasiltions
25 inrelation to the plane in which the tatabl g ring (38) is situgated.
6. Devi ce g ai, s c LZed .l tom
side, the de}\jlgscé)n:Dji ?{J)gl #' \Nlt%‘ds 'E!SFn %%E’]é r aire connected t0 one

or nore floathelgl@l‘)etre?rbeWhen( @psartdogltlmdltﬁ@ sountingsirang paPaLpethe

sliding |egsgéddie 1thehe§8%%%sac%%re%tarw & 'ﬂhﬁ@'é’&é@é}ntéft e eCapiunal
shaft (26) or the U—s aped porfion (39) of the w qg up@%rtln% frame
(26- 32; 38- 47%ing n fgAMEN 3 ur OPBMestipBasean take place’ throug uick-

5 action coupling system, for example, in which hydraulical
means for coupling and uncoupling are 51tuated on the moun-

. ting frame. ' .
The pipe system of the mounting frame can have a-direct
connection to the ship from where the mounting is arranged.

10 However, it is preferred to use a remotely controlled in-
strument 3, which is kept'at depth near the pipeline during
subsequent mounting of a number of devices, and to connect
the pipes to the mounting ship through said instrument.

For this purpose, a second cdupling system 24 is moun-

15 ted serving for coupling the pipes of the mounting frame 2
to the corresponding pipes of the instrument 3. The lines
for hydraulically opérating the cylinder 12 and the locking
members 11 mounted on the mounting frame connect to said
coupling system 24 as well. '

20 Apart from the pipe coupling system, the mounting frame
is further provided with a mechanical coupling 25, by which
mounting frame 2 and instrument 3 can be secured in.réiation
to each other. _ .

Besides hydraulical and compressed air 1lines, possibly

25 a cable system can be provided for temporarily connecting
electrical instrumenté mounted on the device to the mounting
ship. '

Fig. 2A shows a plan view of the device with the vari-
ous parts of the wing structure 6. The structure has a

30 central pipe being rotatably mounted around the longitudinal
axis on the driving member 4. At the front end, a cross-
piece 27 has been mounted, to which the pivoting arms 28, 29
have been fastened. The pivoting arms 28, 29 are further
connected to expanding arms 30, 31, and the expanding arms

35 30, 31 are in turn connected to a sliding member 32 slidable
across the central pipe 26. '



two cl anpi ng nenbers (20, 21) situated between th i
spaced apart have been provided, their points T SHEEDN| bei ng at
the same height in relation to the sliding |egs (19)""‘"7'“——Bev-re—e-
to claim®6, characterized in that the cl anping np gém donsi st of
two identical parts, 5 resilient rubber of_plastfic parts 2 bgi rmunted
at the inside. 8 Munting frame (2) for %1 devi ge accordimyg-to nor e
of the clains. 1-7, characterize Vi t
| east three coupl iy %%e?gc?’ig} V\}:IPC gy a%d ﬂg"s éﬁ%;,fj \%Ottﬂr%sa
conpl enent ar¥4 coBpl icogneentags the expanding arms 28, 29 to each other,

- and for which one or more guides 36 are mounted underneath

the drive member. In this way, the pivoting arms 28, 29 and
5 the central pipe 26 can always remain in one plane during
load on the wing.
Fig. 2C shows the sliding member 32 slidable across the
pipe 26. Said sliding member mounts a protruding portion 33
serving as point of engagement for a complementary portion
10 at the outer end of the hydraulic cylinder 12 on the moun-
ting frame 2. Further,  the sliding member is provided with
locking means for securing the sliding member 32 on the
central pipe 26 in the two outer positions; the operating
and the . non-operating position. Said locking means can be
15 controlled in a simple way by engagement or removal of the
complementary portion ‘of the hydraulic cylinder on the
protruding portion 33 of the sliding member 32.
The canvas 37 (see Figs. 3, 4) carriéd by the wing
structure 6 is fixed to the pivoting arms 28, 29 and the
20 cross-piece 27. Further; the canvas is secﬁred by two cables
~ extending along the central pipe and a recession for the
sliding member -32 with the protruding portion 33 is made
between the cables. o o
The canvas 37 is mounted in such a way, that a delta .
25 _wiﬁg is formed in the operating position. Due to this, one
not only achieves a very stable wing, but also a very well
controllable wing. : -
Figs. 3 and 4 show a device 1 with mounting frame 2,
with the entity placed only across a pipe 18 in Fig. 3, and
30 with the clamping members 20, 21 clamping the pipe 18 in
Fig. 4, the wing having been brought in its operating posi-
tion and the mounting frame having been uncoupled. Here, the
water brought into the floating member preceding the moun-
ting is completely or partly expelled by compressed air,
35 which can occur after clamping the pipe to the device and



(9) -on the device, a pipe and/or cable work systénREPuﬂOHMENT SHEEE
connecting points for which conpl enentary connectii eqb en

nmounted on the device, at |east one hydrau- lic yllnezrﬁg@22[h g one
end’ neant to engage (or engage 15 in the vicinit q end jor ends
of the extending arns (30, 31;43,44) and | ocking al unf ed on
the device. 9. Munting franme according t&2cl ai mi8, mhich Is nmeant fo be at

| east partly operated b% a controll abl e instrunent—2g-——¢2yr-—Thar act er.i zed
in that the h@E@m ngrf rARBThRTineipoi ABen¥anRy 4BRAI éﬁénpaefatt&ngo@mlﬁgl

nmeans nount egnon the con- trollable instrunent (3), by mhlch |nstrunent (3)

and frame (2) can_be co to_each ot her a fi 0
whi ch the pipe ant*@Sbl Bygteﬁ@Wﬁvé'a Eﬁﬂﬂgn Iﬂb %%Jfée'

-conpl ement adystingutshimg daseddt | fgopoiche msmeembndnmbhabllw i astwimeent
(3). 5 structure having two wing parts mounted at both sides of the
floating member.

The wing structure consists of a ring 38 rotatably
mounted around the floating member 4, to which a U-shaped
portion 39, extending arbund the portion of the drive member

10 situated behind the rotatable ring, is pivotally connected..
At its rear side, the U-shaped portion 39 is connected to
the drive member through a adjustable connecting'part 40, by
which it is possible to adjustfthe angle of the wing to the

horizontal. S ' : _
5 Pivoting arms 41, 42 are mounted at the outer ends of
the U-shaped portion 39, near the rotatable ring 38. With
the help of expandlng arms 43, 44 and sliding members 45, 46
mounted on the U-shaped portion, the pivoting arms can be
brought into the operating or_thé non-operating position.
20 The sliding members 45, 46 are mutually connected to a
connecting part 47 which is provided with a protruding
portion 48 which is meant to cooperate with a compleméntary
part 49 fixed to the hydraullc cyllnder 12 on .the mounting

 frame.

P 25; : Although not 1nd1cated in the drawing, in this embodi-
SRR __ment too, the plvotlng arms 41, 42 are connected to one or

- more of the stay ropes extendlng"underneath the floating
o, ’ member . '

; -:“' Flgs. 7A through 7E show the successive stéges of
30 installing a device according to the invention.

Fig. 7A shows sinking a remotely controlled instrument
to a desired depth from a ship 51. A line and cable supply
system 50, necessary for controlling the instrument and for
installing the device, is connected to the instrument. At

35 the same time, a mounting ffame 2 is coupled to a device 1



10. "Met hod of mounting a device according to claimnms ﬁffﬂ.éﬁiﬁul engtitiof
pi peline lying on the bottomof the sea, 'using a noln

rane (

according to clainms 8-9 and a 30 controllable instrj nt1é33§g agt éri zed
inthat it com prises the follow ng steps: - coupl{ng the nountingifitame
(2) to the device (1) and | owering the asignbly to & ed heijght
inrelation to the bottomof the sea, 35 )upling t he

control | abl
predeterm n

. o]
gayIhgiségﬁgggngzl(?%%heﬁ{egﬁ?oﬁlgesﬁﬁ%a‘%%Vl & EJ? acr o ge & FESSSe

with the hel peohinéd dostanttabeve nche upatttont f the sea (Flg 7B) .
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In Fig. 7C, the instrument 3 and the necessary pipes
have been coupled to the mounting frame 2. Subsequently, the
pipeline is traced with the help of the camera and sonar
system on the instrument 3 and, using the propulsion'means
of the instrument 3, the device is placed across the pipeli-
ne 18 (Fig. 7D). ' ' '

After the device 1 has been placed across the pipeline
18, successively the claﬁpip@"members are clamped around the
pipeline, the water is forced from the floating member and
the wing is brought into the operating position. Subsequent-
ly. the mounting frame 2 with the instrument 3 are uncoupled
from the device by disengaging the locking members 11, and
the assembly is brought at a predetermined distance above
the bottom of the sea with the help of the propulsion means
of the instrument (Fig. 7E).

Finally, the instrument 3 is uncoupled from the moun-
ting frame 2 and the mounting frame can be hauled up and be
coupled to a next device. All further devices can be mounted
in this way, in which the remote controlled 1nstrument can
always be kept in close proximity of the plpellne

- claims -



- have the clanpi ng nmenbers—(20, 21) engage the pipeli- ne; 5 -

conpletely_or—partTy di g\ng the liquid nedi um pesent—i-n- I ng
menber (4) b “\\\Mg\\\ssed air; - driving tHeREPUAGEMENT SHEETider
(12) on the WW? A ?) and bringing the wng -ng
structure(26- @32;38-47) into the operating posit|i on; i,ng tihe
coupling of the nounting frane (2) to t he-*devi ce (W ; a%g WZ@]_D%I t he
controllable instrument (3) fronb"tvge nguplt Eng frane ¥2y—at—the -
predeterm ned height. 15 11 tﬁ“o of “transpdrting a | ength of

pi peline situa- ted on the bottomof the sea by a number— T cor -

ding to claims 147, GharAcd efi7edoln Ldiidl iidg COIPhbweSat Berbal kM NYssbeps:

merged pipeline, said device (1) having one or more coupling
members (20,21) by which the device (1) can be coupled to

5 said pipeline, a floating member (4) for adjusting the floa-
ting power of the device (1), and an adjustable wing struc-
ture (6), characterized in that  the flloat':ing member (4),
consisting of one or more parts, is a separate floating
- member (4), the said wing structure' (6) beiﬁg connected to

10 the floating member (4) and that said wing structure (6)-
comprises a wing supporting frame (26-32;38-47) with wing
canvas (37) fixed to it, means (12,31—33;44-47) having been
provideél for .keeping parts of the wing (6) in a non-opera-
ting position or an operating position.

15 2. Device according to claim 1, characterized in that
 said floating member (4) being provided with an inlet (7)
and an outlet (8), intended for feeding a medium of a first

density and discharging a medium of a second density, res-
pectively, the density of said second medium being larger

20 than the densit}} of said first medium, and said second
medium being displaced by said first medium. : '

| 3. Device according to claim 1-2, characterizéd in
that said wing suppori:ing frame (26-32) has a central shaft
(26) pivotally mounted in longiltudinal direction on top of

25 said floating member -(4), with swinging arms (28,29) being
attached at both sides near an outer end of the central
shaft (26), in which extending arms (30,31) consisting of
‘one or more parts are provided for bringing the swinging .
arms (28,29) from a non-operating position to an operat'ing

30 position and back, said arms (30,31) engaging the-swi_nging
arms (28,29) at one outer end and engaging a sliding member
(32) movable across the central shaft at the other outer
end, and locking means being provided for locking the exten-

ding arms (30,31) in predetermined poéitions on the central
35 shaft (26). ‘



- closing off the length of pipeline at its outen ?ﬂﬁ%iﬁgﬂaﬁﬂEEB letely or
partly enptylng,LLf——~e C|ng t he devices at priedé I nterval s

on the pipeline' d devi ces; - coubll at | east
t he outer ends OL |peI|ne and 25 qgifqgﬁhgﬁgln t he
control of the t L NEtﬁbd according to clai charaeteri ked in

t hat. for arranging the control of the tuaé, signals-are generated by

signal ling nmenbers nounted at | east,on each .th f%f¥i eesT-salk |%pals
i ndi cating the aBsol uLEVEE t FORCEILRGe D Egg%?lﬁh M FBFﬁ?FSﬁrfaeé n
certain poi thagf take I\ﬁa@t stdp@dmdmg dirrdmed e 8>es7,) scmindns‘xismalas :b:eng'lg(38)
i st ance {1 SRLPRETLEn ot SiBeita Bate SR O, 3 by B Fl E
and the si gsblapedopesiiog UHY dernes ttindid o Gtending across at least
5 a part of the floating member (4) and having its outer ends
connected to the rotatable ring (38) and having a pivoting
connection (40) with the rear side of said floating member
(4), with swinging arms (41,42) being mounted near the outer
ends of the legs of the U-shaped portion, and in which
10 extending arms (43,44) consisting of one or more parts have .
been provided'for bringing the swinging arms (41,42) from a
non-operating position to an operating positiori and back,
said ektending_arms (43;44) at one end engaging the swinging
arms (41,42) and at the other end engaging a sliding member
15 (45,46) movable across a leg of the U-shaped portion (39),
iocking means being'prcvided for'locking the extending arms
(43,44) on predetermined pos1tlons on a leg of the U-shaped
portion (39).

“"° 5. Device according to claim 4, characterized in that

20 the U-shaped portion (39) is pivotally connected to the

rotatable ring (38), and that the rotatable connection;(40)'

of the U-shaped portion (39) can be adjusted relative to the

rear side of the floating member (4) in such a way, that the.

U-shaped portion (39) can take up various angular positions

25 in relation to the plane in which the rotatable ring (38) is
‘situated. | | _

6. Device according to claims 1-5, characterized in

that at the bottom side, the device is provided with a

supporting frame (5) connected to one or more floating

30 members. (4) and standing on at least two parallel sliding

legs (19), that enclose a. sharp angle in relation to the

central shaft (26) or the U-shaped portion (39} of the wing

supporting frame (26-32;38-47), in which further at least

two clamping members (20,21) situated between the sliding

35 1legs (19) and spaced apart have been provided, their points
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of application being at the same height in relation to the
sliding legs (19).

7. Device according to claim 6, characterized in that
the clamping members (20,21) consist of two identical parts,
resilient rubber of plastic parts (23) being mounted at the
inside.

8. Mounting frame (2) for a device according to one or
more of the claims 1-7, characterized in that the frame (2)
is provided with at least three coupling members (10), which
are meant to cooperate with complementary coupling members
(9) on the device, a pipe and/or cable work system having at
least connecting points for which complementari'connecting
points have been mounted on the device, at least one hydrau-
lic cyllnder (12) having one end meant to engage (or engage
1n the wvicinity of) an outer end or ends of the extending
arme (30,31;43,44) and locking means for them mounted on the
device.

9. Mounting frame according to claim 8, which is meant
to be at least partly operated by a controllable instrument
(2); characterized in that the mounting frame has coupling
means complementary to coupling means mounted on the con-
trollable instrument (3), by which inetrument (3) and frame
(2) can be coupled to each other in a fixed position, and in
which the pipe and cable system have a common connecting :
point - -complementary to a common connectlng point on the

_controllable instrument (3).

10. Method of mounting a device according'to claims 1-7
of a length of pipeline lying on the bottom of the sea,
using a mounting frame (2) according to claims 8-9 and a
controllable instrument (3), characterized in that it com-
prises the following steps: _ :

- coupling the mounting frame (2) to the device (1) and
lowering the assembly to a predetermined height in relation
to the bottom of the sea,

- coupling the controllable 1nstrument (3) to the
mountlng frame (2) at a predetermined height;
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- placing the device (1) across the pipeline with the
help of the controllable instrument (3);

- have the clamping members (20,21) engage the pipeli-
ne;

- completely or partly displacing the 1liquid medium
presént in the floating member (4) by means of compressed
air;

- driving the hydraulic cylinder (12) on the mounting
frame (2) and bringing the wing supporting structure(26-
32;38-47) into the operating position;

- unlocking the coupling of the mounting frame (2) to
the device (1); and ‘

- uncoupling the controll__ablé instrument (3) from the
mountiné frame (2) at the predetermined height. |
: 11. Method of transportlng a length of plpellne situa-
ted on the bottom of the sea by a number of devices accor-
ding to claims 1-7, characterized in that it comprises the
following steps: |

- c1051ng off the 1ength of plpellne at 1ts outer ends
and completely or partly emptying it;

- spacing the devices at predetermined mutual intervals
on the pipeline and adjustlng said devices;

- coupling the tugs to at least the outer :ends of the
length of pipeline; and

- arranging the control of the tugs.

12. Method according to claim 11, characterized in that
for arranging the control of the tugs, signals are generated
by signalling members mounted at least on each of the devi-
ces, -said signals indicating the absolute position or the
position in relation to a certain point of at 1least the
individual devices, said signals being received and proces-
sed by a signal processing unit being situated at a distance
from the length of pipeline being town, or moving along with
it, and the signal processing unit sends out the control
signals intended for the tugs.



