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B63C 11134 (52) Index at acceptance ElH 28 (72) Inventor THOR OVE HAAVIE
DIVING ARRANGEMENTS (71)  I, THOR  OVE HAAVIE a Norwe-  the hitherto used
equipment is unsatisfac- gian subject of   Terrasse 1 II, tory and
partially unusable in open sea Oslo 2, Norway, do hereby declare the in-
areas even under good weather conditions. vention  for which I pray that a
patent Underwater work in for instance the North 50 5 may be granted to me,
and the method by  Sea is therefore today largely limited to the which it
is to be performed, to be particu- summer season, and for the future oil
larly described in and by the following  production in this area and other
open sea statement:                                  areas it is not
acceptable to be unable to Drilling for oil on the bottom of the sea
perform necessary repairs, inspections, new 55 10 has lately been developed
to such an ex-  installations etc. on a year round basis and tent that it
also  includes ocean depths  at any moment. where human beings  cannot stay
without    Today supply ships, converted trawlers, using special equipment
like diving bells, fishing boats or similar vessels are used as submarines,
pressure resistant working and  mother vessels for diving operations. The
60 15 dwelling chambers etc.         motion characteristics for these and
other Deep diving mainly takes place using  previously known mother vessels
are not diving bells which are lowered from fixed  good enough to ensure
continuity in under- platforms, surface diving vessels or the  water work
even under moderate weather like. The diving bells are equipped for, if
conditions, and the vessels must often 65 20  necessary. bringing divers
and equipment  leave the area and seek harbour until the down to very great
depths for underwater  weather conditions improve, leading to work. The
bells may be used as inspection  delays, increased  costs and other
negative and maintenance base and may also trans-  investments. The
hitherto known mother fer personnel  to well heads, sea floor living
vessels are mainly equipped with deck 70 25 quarters  or the like for
performance of  cranes which bring the diving bells out maintenance,
installation and disassembly  alongside the vessel for lowering, or by the
work at these locations, inspection of  use of movable gallows placed aft
and traces for the installation of pipe lines, in- which in lowered, tilted
position bring the spection of existing pipe  lines and in-  bell clear of
the vessel before the bell is 75 30 stallation of pipe lines etc. Using the
pre- lowered to the desired depth. Both by sent technical aids it is
possible for a diver  lowering of a bell from a vessel to a dis- to work at
depths down to about 250 m.  tance below the surface of the sea and by The
transportation of divers down to and  raising the bell from such an
underwater up from this depth takes place by means  position and taking it
on board the vessel, 80 35 of diving bells. Diving without diving bells
unforeseeable, dangerous situations can is not normally done down to
greater  easily occur even under moderate wind and depths than 60-70 m.
wave conditions. Underwater work in calm sea areas and    Also, mother
vessels for diving oper- close to shore does not cause any great  ations
are known where the ship is equip- 85 40 problems. However, discovery  of
'oil ped with lowering or receiving shafts for a sources at increasingly
greater distance  diving bell. Such shafts, however, only from the coast
and in greater depths is in- have guiding influence on the bell, and the
creasing the requirements for better equip-  drawbacks stemming from wave
action and ment. The oil production  in the North Sea  ship motion are not
eliminated.  -  90 45 area shows --for instance, that with the    The roll
and heave motions of the vessel strongly varying sea and wind conditions,
brought about by wave action easily set    the bell in pendulum motion in
the upper  teristics shown by semisubmersible vessels water layer or in the
air so that the bell is  under bad weather and sea conditions. easily
damaged by being banged against    The invention is not limited  to diving
the side of the vessel. Wave action in-  bells only but may also be used
for any fluences the bell in the wave area resulting  other form of
equipment, bodies or sub- in uncontrollable buoyancy motion brought  marine
vessels which are to be lowered or about by the motion amplitude of the
raised from a vessel and where it is de- water particles near the surface,
and in ad-  sirable and/or necessary to protect this dition the hoisting
wire or hawser is slack-  from  wave action or other forces in- 



10 ened or tightened as the relative motion  fluencing an object which has
to pass 75 between bell and vessel changes with no  through the water/air
interface. possibility of bringing these undesirable in-    These and other
important features of fluences under control quickly enough.  the invention
will be described  more Therefore, there is a danger of snapping the
closely in the following with reference to 15 wire, particularly while  the
bell is situated  the accompanying drawings in which:-:  80 in the upper
water layer or in. the air.  Fig. 1 shows a vessel of the semisubmer- These
stresses can subject the diving bell  sible type having a docking  chamber
to great damage and can represent con-  positioned in one column. siderable
risk to the lives of the divers in    Fig. 2 shows on a larger scale a
section 20 the bell.                               corresponding to the
circled section on Fig. 85 The vessel of the present invention re-  1.
moves some of the mentioned drawbacks    Fig. 3 shows on even larger scale
a sec- and reduces the others to such an  extent  tion through the details'
of -a docking that diving work of any kind and particu-  chamber for a
diving bell. 25 larly in open sea areas can be performed    Fig. 4 shows
schematicly  a top view of 90 even under very difficult weather and sea
the arrangement of winches for the system conditions.       .
according to the invention. According to the present invention there
Fig.. 5 shows  an alternative location of is provided a vessel for use in
diving oper-  the system. 30 ations  by  means of a diving bell which    As
is shown in Figs. 1, 3 and 5  the 95 may be  lowered to and raised from its
preferable mother vessel consists of pon- working position from the vessel,
the vessel  toons. 35  for. the support  of columns 34 including a docking
chamber for the diving  which carry  a platform  37  at  suitable bell, the
upper  end of said chamber when  height above the sea surface 36  said
vessel 35 in use being arranged at such a depth that  being equipped with
means for filling and 100 it always will be positioned  below  the
emptying   of ballast in the: pontoons 35 water level, the chamber when in
use being  and/or the columns 34 in order to bring always full of water and
surrounded by a  the vessel  from  the fully surfaced  con- dry room, said
docking chamber being in  dition, down  to and/or  up from the semi- 40
opencommunication with the water at its submerged position,as 'shown in
Figs. 1 105 bottom end and at the upper end being  and 5. The vessel is
equipped with propu- equipped  a closeable hatchway  having  sion means 41
in addition to two or more coupling means for tight connection to a
thrusters 45. The vessel can be made of diving bell when this is present in
the  concrete or a combination of concrete and 45 water filled interior of
the docking cham-  steel or other material for example pon- 110 ber.
-                        toons of concrete and columns with a plat- In
using the vessel of the invention, in-  form 37 entirely or partly of
steel. stead of the usual lowering and taking on    A docking chamber 15
for a diving bell board of diving bells from  the level of the  3, 4 is
arranged in the middle of  the pon- 50 sea  surface, this is carried out
below 'the  toon 35 where a column 42 is arranged, in  115 sea surface so
that taking the bell through  which column is placed a boarding cham- the
water/air boundary layer is completely  ber 2 and decompression chambers  1
and avoided. The bell is at any time before,  5 in  closed  relationship
with each other during and after  a completed  diving oper-  and the
docking chamber 15. 55 ation surrounded by water having the pre-    The
column 42 and parts of the pontoon 120 vailing hydrostatic pressure of the
sur- 35 form  a closed room  46 around the roundings. The bell is also
docked in this  chambers 1 2, 5 at, atmospheric pressure way at a depth
where the motion am-  with open  connection to the deck, from plitudes of
the water particles are  reduced  which deck the chambers 1, 2, 5 may be 60
to- a- value which is sufficiently low for  lowered down through the column
42 and  125 such an operation even under very bad  be placed on top of the
docking chamber weather and sea conditions.             15 or elevated up
to the deck for in- Another important feature of the prefer-  spection or
the like. red embodiment of the invention is  to take    In the case of
accidents where for in- 65 advantage of the good motion charac-  stance a
diver is hurt and must be brought 130    3
1 474 318                                    3 quickly away from the
vessel, the diver is  way known per se, arranged a preferably placed via
the chamber 1 in  the  de- hydraulic coupling arrangement 18 with
compression chamber 5 or in a emergency  pistons 29 which in sealing
relationship 28 chamber on deck (not shown), which then  extend through the
wall of the docking 5 is disconnected while the desired pressure  chamber
15. Inside the chamber 15 the 70 is  maintained,  whereafter  the   de-
pistons carry clawlike coupling means 27 compression chamber 5 is hoisted
up to  having inclined faces cooperating with cor- the deck for further
transportation. Prefer-  responding inclined faces of a flange 16 of ably a
reserve decompression chamber 5 is  the diving bell 3 and the flange 17 of
the 



10 now  placed  in  connection  with  de-  side wall 23. Axial displacement
of the 75 compression chamber 1, and diving work  pistons 29 press the two
flanges against can continue. The decompression chamber  each other to form
a tight connection. 5 is served by means of separate hoisting  Connecting
means 18, 29, 28, 27 are wires and winches (not shown) which are  arranged
in suitable mutual distance in a 15 independent of similar equipment for
the  number of 2-6 around the periphery of the 80 chambers 1 and 2.
docking chamber 15. Hatches 47 and 48 form in a way known    The docking
chamber 15 is furthermore per se a closable connection between the
equipped with a number of inspection glas- decompression chambers 5 and 1,
while  ses 20 and an access hatch 44. At the top 20 hatches 49 and 50 form
a similar con-  of the chamber there is arranged an air re- 85 nection
between the decompression cham-  lease valve 45. ber 1 and the boarding
chamber 2. Hatch    Hoisting and guiding wires to be de- 51 also gives
access in a way known per se  scribed more closely in the following are to
the decompression chamber 5 and hatch  run internally in separate tubes 62
for the 25 52 to the decompression chamber 1, while  respective wires into
the docking chamber 90 hatch 53 gives access to the boarding  15. The tubes
62 are fixedly and tightly chamber 2, all at atmospheric pressure.
connected with the walls of the chamber The docking chamber 15 is in the
form  15, and each separate tube extends con- of a watertight, pressure
resistant truncated  tinuously from these up to a level above 30 cone as
shown in Fig. 3 with the largest - the largest draught, preferably up to
deck 95 opening 38 directed downwardly and in  level. Thus, the tubes form
an open con- open contact with the surrounding body of  nection for the
wires into the docking water so that the pressure in the docking  chamber
15 and thereby eliminate the seal- chamber at any time corresponds to the
ing problems which otherwise would occur 35 prevailing hydrostatic
pressure. Any air  by running the from a space filled with air 100 that may
have collected in the upper part to a space filled with water. is led out
through the valve 54 so that the    The diving bells 3, 4 are
interconnected docking chamber at all times is completely  in a way known
per se, the bell 3 being a filled with water.                     ballast
bell and the bell 4 being the dwel- 40   As mentioned previously, the
vessel and  ling place for divers during the lowering 105 thereby the
pontoons are lowered to a  and raising operations. Around the con- depth
where the amplitudes of the water  necting nozzle 56 gas containers 57 for
particles are greatly reduced in the water  emergency air supply are
arranged in a area where the docking operation is to be  way known per se.
45 performed. The amplitude of the water    The introduction of a supply
cable 11 is 110 particles is further reduced in the interior done via a
tube from deck level the same 21 of the docking chamber which is filled
way the wires were introduced into the with water. Thus, lowering or
raising of or inners of the docking chamber. The supply docking of the
diving bells 3, 4 which are  cable supplies the diving bell 4, in a way 50
fixedly attached to each other practically  known per se, with breathing
gases, elec- 115 takes place in calm water. Motion of the  trical energy,
telephone  and  television vessel, for instance heave, is reduced to a
cables etc. level where they only to a small extent ef-    A circular frame
58 is arranged around fect or hinder these  operations due to the  the
outer periphery of  the diving bell and 55 construction of the vessel and
the draft of has a form  and diameter approximately 120 the pontoons.
corresponding to the diameter at that level The upper section of the
docking cham-  of the diving bell in connecting position. ber- 15
terminates in a side wall, 23 con-  The purpose of the frame 58 is to
centre sisting of a cylindrical section being fixedly  the  diving bell  3
-for correct connection. 60 attached to the chamber 15.              Around
the equator of the diving bell 4 125 At the top of the side-wall a flange
19 is  a guiding ring 59 is arranged in a way arranged for coupling to the
boarding  known per se, to which ring -the hoisting chamber 2, and at the
lower edge a flange  wires 7, 8 are attached. Guiding holes for 17 is
arranged for coupling to the diving  guiding wires 9, 1O are arranged in
the 65 bell. Level with the flange 17 there is, in a  guiding  ring. At the
bottom  side of the 130    4                                      1 4744318
guiding ring 59 stoppers 22 are arraned  coupling means for tight
connection to a near the guiding holes for the guiding wires  diving  bell
when this is present in  the 9, 10. The purpose of these stoppers is  to
water  filled interior  of  the docking cham- cooperate with corresponding
stoppers 60  ber. 6 on the guide wires placed in predetermined    2. A
vessel as claimed in claim 1, 70 positions on these in, order to determine
wherein the  docking chamber is part  of the maximum  hoisting position  of
the base  lower or subsurface structural parts of a plate 6 of the diving
bell when it is hoisted  vessel formed of a platform supported by into the
docking chamber 15. In addition,  pontoons and interconnecting columns. 



10 maximum lowering of the diving bell 3, 4    3. A vessel as claimed  in
claims 1 or 75 toward the base plate when it is resting on  2, wherein said
coupling means includes a the sea floor 63 may thereby be de-  flanged
opening adapted to be connected to termined.  '
a corresponding flanged- opening on said In the example the wires  are
shown at-  diving bell. 15 tached to  a base plate of known design. By
4.   A vessel as claimed in any preceding 80 the use of a diving bell for
operations on a  claim, wherein the docking chamber has a depth where the
divers cannot leave the  frustoconical form, the  larger diameter end
diving bell due to the prevailing hydro-  of which being in open
communication static pressure and instead are to-be trans-  with the water.
20 ferred to a body of any kind resting on the    5. A vessel as claimed in
any preceding 85 sea floor, the guiding wires will preferably  claim
wherein an air release valve - is be fixed to this body in such a way that
provided in  the  upper part of the docking the stoppers contact each other
when the  chamber. coupling arrangement 61 of the diving bell   6. A vessel
s claimed  in  claim  3 25 is in close proximity to a corresponding
wherein a blocking plate is provided which go coupling arrangement on the
body.       is adapted to fit across the flanged opening During submerging
trials of the vessel  of said couping  means when necessary. without
installed chambers and bells, a    7. A vessel as claimed in any preceding
blanking plate 43 in used to shutoff the  claim, wherein lifting wires and
connecting 30 interior 21 of the docking chamber  and the  cables for said
diving bell are introduced 95 surrounding air filled room 46 as shown in
into the docking chamber  through tubes in Fig. 3, the clamp 27 holding the
plate 43  fluid tight communication with the cham- in place on the flange
17.              ber said tubes extending from the chamber Fig. 4
indicates how  the respective  to above the lowest draught of the vessel.
35 winches for manoeuvring the diving equip-    8.  A vessel  as claimed in
any preceding 100 ment preferably are arranged. The hoisting  claim,
wherein a plurality of guide wires winch 12 with hoisting wires 7,8  is
thus  are provided between said docking cham- arranged 90 with respect to
the winch 13  ber and 'a base plate positioned, when in for the diving
wires 9, 10, while the drum   use, on the sea bed, the base plate when in
40 14 for the supply cable II is arranged near  the raised position
forming a closure for 105 the winch 13. All the wires and the supply  the
lower part of the chamber. cable 11 are guided down into the column    9. A
vessel as claimed in any preceding 42 over the guide wheels  64.
claim, wherein  the dry room is part of a The  invention  may  be modified
in  column in  open communication with the 45 several ways within its
frame. Thus, other  deck of the vessel.                110 forms of docking
chambers than those hav-    10. A  vessel  as  claimed  in  any pre- ing
the form of  a truncated cone may be  ceding  claim, wherein  the
necessary used. Furthermore, two  or more such  winches for raising and
lowering the diving chambers with auxilliary equipment may  bell are
arranged on or in the deck of the 50 find place in one and the same vessel.
vessel.                                115 WHAT I CLAIM IS: -
11. A vessel as  claimed in any pre- 1. A vessel for use in diving
operations ceding claim, wherein a circular centering by means of a diving
bell which may be  frame is arranged around the outer per- lowered to and
raised from  its working  iphery of the diving bell. 55 position from  the
vessel, the vessel in-    12. A  vessel for use in diving oper- 120 cluding
a docking chamber for the diving  ations substantially  as hereinbefore de-
bell, the upper end of said chamber when  scribed with reference to Figures
1 to 4 or in use being arranged  at such a depth that  Figures 5 and 6 of
the accompanying it always will be positioned  below  the  drawings. 60
water level, the chamber when in use being always full of water and
surrounded by a         For the Applicant, - dry room, said docking chamber
being in       CARPMAELS & RANSFORD open communication with the water at
its'  -  Chartered Patent Agents. bottom   end and at the upper end being
43 Bloomsbury Square, 65 equipped with a closeable hatchway having
London. WC1A 2RA. Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd., Berwick-upon-Tweed, 1977. Published at the Patent
Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may
be obtained.    4                                      1 474 318    *  C  L
M   S  *               4 guiding ring 59 stoppers 22 are arraned  coupling
means for tight connection to a near the guiding holes for the guiding
wires  diving bell when this is present in the 9, 10. The purpose of these
stoppers is to  water filled interior of the docking cham- cooperate with
corresponding stoppers 60  ber. 5 on the guide wires placed in
predetermined    2. A  vessel as claimed in claim  1, 70 positions on these
in order to determine  wherein the docking chamber is part of the 



maximum  hoisting position of the base  lower or subsurface structural
parts of a plate 6 of the diving bell when it is hoisted  vessel formed of
a platform supported by into the docking chamber 15. In addition, pontoons
and interconnecting columns. 10 maximum lowering of the diving bell 3, 4
3. A vessel as claimed in claims 1 or 75 toward the base plate when it is
resting on  2, wherein said coupling means includes a the sea floor 63 may
thereby be de-  flanged opening adapted to be connected to termined.
a corresponding flanged opening on said In the example the wires are shown
at-  diving bell. 15 tached to a base plate of known design. By    4. A
vessel as claimed in any preceding 80 the use of a diving bell for
operations on a  claim, wherein the docking chamber has a depth where the
divers cannot leave the  frustoconical form, the larger diameter end diving
bell due to the prevailing hydro-  of which being in open communication
static pressure and instead are to be trans-  with the water. 20 ferred to
a body of any kind resting on the    5. A vessel as claimed in any
preceding 85 sea floor, the guiding wires will preferably  claim  wherein-
an air release valve is be fixed to this body in such a way that  provided
in the upper part of the docking the stoppers contact each other when the
chamber. coupling arrangement 61 of the diving bell   6. A vessel as
claimed in claim  3 25 is in close proximity to a corresponding  wherein a
blocking plate is provided which go coupling arrangement on the body.
is adapted to fit across the flanged opening During submerging trials of
the vessel of said coupling means when necessary. without installed
chambers and bells, a    7. A vessel as claimed in any preceding blanking
plate 43 is used to shutoff the  claim, wherein lifting wires and
connecting 30 interior 21 of the docking chamber and the  cables for said
diving bell are introduced 95 surrounding air filled room 46 as shown in
into the docking chamber through tubes in Fig. 3, the clamp 27 holding the
plate 43  fluid tight communication with the cham- in place on the flange
17.              ber, said tubes extending from the chamber Fig. 4
indicates how  the respective  to above the lowest draught of the vessel.
35 winches for manoeuvring the diving equip- . 8. A vessel as claimed in
any preceding loo ment preferably are arranged. The hoisting  claim,
wherein a plurality of guide wires winch 12 with hoisting wires 7, 8 is
thus  are provided between said docking cham- arranged 90 with respect to
the winch 13  ber and a base plate positioned, when in for the diving wires
9, 10, while the drum   use, on the sea bed, the base plate when in 40 14
for the supply cable 11 is arranged near  the raised position forming a
closure for 105 the winch 13. All the wires and the supply  the lower part
of the chamber. cable 11 are guided down into the column    9. A vessel as
claimed in  any preceding 42 over the guide wheels 64.            claim,
wherein the dry room is part of a The invention  may  be modified  in
column in open communication with the 45 several ways within its frame.
Thus, other  deck of the vessel.                110 forms of docking
chambers than those hav-    10. A  vessel as claimed in any, pre- * ing the
form of a truncated cone may be ceding claim, wherein the necessary used.
Furthermore, two or more such  winches for raising and lowering the diving
chambers with auxilliary equipment may  bell are arranged on or in the deck
of the 50 find place in one and the same vessel.  vessel.
115 WHAT I CLAIM IS: -                      11. A  vessel as claimed in any
pre- 1. A vessel for use in diving operations  ceding claim, wherein a
circular centering by means of a diving bell which may be  frame is
arranged around the outer per- lowered to and raised from  its working
iphery of the diving bell. 55 position from  the vessel, the vessel in-
12. A vessel for use in diving oper- 120 cluding a docking chamber for the
diving  ations substantially as hereinbefore de- bell, the upper end of
said chamber when  scribed with reference to Figures 1 to 4 or in use being
arranged at such a depth that  Figures 5 and 6 of the accompanying it
always will be positioned below  the  drawings. 60 water level, the chamber
when in use being always full of water and surrounded by a          For the
Applicant, dry room, said docking chamber being in      CARPMABLS &
RANSFORD, open communication with the water at its        Chartered Patent
Agents, bottom end and at the upper end being            43 Bloomsbury
Square, 65 equipped with a closeable hatchway having        London WC1A
2RA. Printed for Her Majesty's Stationery Office by The Tweeddale Press
Ltd., Berwick-upon-Tweed, 1977. Published at the Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.


