A VEHICLE FIELD OF THE INVENTION 5This invention relates generally to vehicles and relates more
particularly, though not exclusively, to a vehicle suitable for use in arctic environments.
BACKGROUND OF THE INVENTION 10Manned offshore rigs are required to have access to
evacuation at all times so that in an emergency, people working on a rig may be quickly and safely
evacuated. Evacuation may be direct by means of helicopters if possible. Alternatively, people may be
evacuated by vehicles to move them away from the emergency or hazard at the offshore rig to a safe
location where they and the vehicle may be pickdtMih'y+-8 rescue vessel. 15 For offshore rigs in
waters that may be ice-infested for parts of a year or on a permanent basis, such as in the Arctic
region or the Gaspasr Faa. IRwmapiedaymay be required to move through open water, partly ice-covered
water, ice, snow and/or land. Currently, vehicles in use for evacuation comprise conventional life boats
or life rescue craft such as the SeascaPe LRC or 20totally enclosed motor propelled survival craft
(TEMPSO). TRESVEHIRLE A SRR HRAER 4R %ﬁwWBE%%Wﬁﬁé'éu%%‘@%%éﬁﬂ?éBWﬁ%ywater
with more that® 40%biide soeele iAniagriphibiogswehicketsuch as the ArktosTM uses tracks for land
movement while water propulsion jets provide thrust for movement through water. However, safety

issues have agagik REBYRID'SE PhEtRPEKERSN' due to a capsize during a test as well as concerns that
have been raised over instability of the Arktos TM when moving partly on ice. SUMMARY OF THE

INVENTION 30In general terms, the present invention proposes a vehicle that is propelled by a pair of
rotatable! propURsinef seffehees Al9prafsritae- istatiohP tReCHID pRIISIBAUSEREVRS AllGIvSTHe VeHidlead move
on water, ic_e, shegeatd d)apl_e Inoanp@merage@m_/agmaeaqumﬁsrmmsd@|Losadedaié\daa\amfaieoewérpnénent
comprising ice;ARALQN- YKL YRIYIRGSP 99&9@%@%%%%@&5@%9@@@ RECRIRSYACHALRM from the

rig across the water and/or ice to a safe location that e water, i now or lan
9 move them away?rom the emergency or hazarﬂ?%e ofw terice, snaw or land

shore tig to’a safe location where they
and the vehicle may be picked up by a rescue vessel.

15
For offshore rigs in waters that may be ice-infested for parts of a year or on a permanent basis,
such as in the Arctic region or the Caspian Sea, a vehicle may be required to move through
open water, partly ice-covered water, ice, snow and/or land. Currently, vehicles in use for
evacuation comprise conventional life boats or life rescue craft such as the Seascape LRC or

20  totally enclosed motor propelled survival craft (TEMPSC). These vehicles are unable to break

ice and cannot be manoeuvred effectively in water with more than 40% ice cover.

An amphibious vehicle such as the Arktos™ uses tracks for land movement while water
propulsion jets provide thrust for movement through water. However, safety issues have arisen
25  over use of the Arktos™ due to a capsize during a test as well as concerns that have been

raised over instability of the Arktos™ when moving partly on ice.
SUMMARY OF THE INVENTION

30 Ingeneral terms, the present invention proposes a vehicle that is propelled by a pair of rotatable
propulsion screws. Appropriate rotation of the propulsion screws allows the vehicle to move on
water, ice, snow and land. In an emergency on an offshore rig located in an arctic environment
comprising ice and/or water in varying proportions, the vehicle transports people evacuated
from the rig across the water and/or ice to a safe location that may be water, ice, snow or land.

35 The vehicle includes a hull to accommodate the people, protecting them against the arctic
environment. The hull is preferably fully enclosable and shaped to displace a volume of water

of greater weight than the weight of the vehicle and its passengers.



35 The vehicle includes a hull to accommodate the people, protecting them against the arctic
environment. The hull is preferably fully enclosable and shaped to displace a volume of water of
greater weight than the weight of the vehicle and its passengers In a specific expression, the present
invention relates to a vehicle suitable for use in arctic environments, the vehicle comprising a hull for
accommodating people, and a pair of rotatable propulsion screws connected to the hull for propelling
the vehicle on water, ice, snow and land, 5each propulsion screw comprising a shaft having at least
one blade helically disposed therearound. Preferably the hull provides buoyancy to the vehicle.
Where necessary sredésiradiets@pripulsisnrscrewnimaygaeside dueyarcyutathefarehiclen arrcpplement
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manoeuvrablllty oft e vehic ropu S|on scréy |nclu e ripples on fiieir SUrfaey’ ?0 improve
the tractioh of T 1%0R1IHIB SARY &ﬁ@?%(fﬁ/%gsﬁr%?@g ('é%‘ﬂ&:laﬁl)}eéﬁt iC8F. Pleferapigdy 1688pTHe
uprighter is digsexeelon a roof of the hull for righting the vehicle when the vehicle is overturned. The
uprighter may be moveable relative to the roof to assist in uprighting the vehicle on land or on ice. The

uprighter preferah gﬂaq@ mgp%g}@é‘a%@y%xg ter Qc\perﬁggre\g,ﬁgrgthgé e%ggtﬁ oft e vehl%le to assist
in uprighting the vehicle in water. Prefera limber mec anism is connected to the hull or assisting
in moving the %lﬁl]a@lgn iﬁrew may provide buoyancy to the vehicle or supplement the buoyancy provided by

10 the hull.

Preferably each propulsion screw comprises a cone-shaped termination at either end. This is
advantageous as it reduces drag that would otherwise hinder manoeuvrability of the vehicle.
The propulsion screws may include ripples on their surfaces to improve the traction of the

15 vehicle on its operative surface (especially on ice).

Preferably at least one uprighter is disposed on a roof of the hull for righting the vehicle when

the vehicle is overturned. The uprighter may be moveable relative to the roof to assist in

uprighting the vehicle on land or on ice. The uprighter preferably has a higher buoyancy in water
20 compared to other parts of the vehicle to assist in uprighting the vehicle in water.

Preferably a climber mechanism is connected to the hull for assisting in moving the vehicle out
of water. The climber mechanism may be connected to the hull by extension arms, the
extension arms being adjustable with respect to the hull in terms of one or more of: reach in a

25  longitudinal direction, height and angle. In one form, the climber mechanism includes a plurality
of spiked bars that are arranged parallel to and spaced apart from each other.

Preferably the vehicle further comprises a closed heating system configured to draw heat away
from one or more engines of the vehicle and to circulate the heat around the hull for de-icing

30  purposes.

Preferably the vehicle further comprises a crawler mechanism at a bottom surface of the hull.
The crawler mechanism may comprise one or more rows of toothed segments configured to
extend downward and rearward to lift the vehicle and to move it forward. This effectively allows
35  the vehicle to ‘crawl’ its way forward in situations where the vehicle runs into an obstacle that
leaves the propulsion screws substantially out of contact with the physical surface (e.g. snow,
ice etc). In this form, the rows of toothed segments may be operable independently or in groups

of rows, the groups being configured to extend downward and rearward in an alternating fashion.
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of water. The climber mechanism may be connected to the hull by extension arms, the extension arms
being adjustable with respect to the hull in terms of one or more of: reach in a 25longitudinal direction,
height and angle. In one form, the climber mechanism includes a plurality of spiked bars that are
arranged parallel to and spaced apart from each other. Preferably the vehicle further comprises a
closed heating system configured to draw heat away from one or more engines of the vehicle and to
circulate the heat around the hull for de-icing 30purposes. Preferably the vehicle further comprises a
crawler mechA&f§isniN&t E£HBRYM FurfErEBf e ATUNaT Hee crEANePhbFrenis AT MaPEsm e ®iRe or more
rows of toothegesegmmentssconfigured tovextenidod overforarddanie aearwand 4ol lift ¢hovehigtevand to move
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The propulsiogesetievwsimaywitl thaeidebialgidwer aarate hnleseonfiguparioatieyswater to enter and
exit an internal cavity of each 10propulsion screw. The plates may divide the internal cavity into

compartments that ma}/ be , ,
Preferably the vehicle further comprises a boom pivotally and rotatably attached to a roof of the

hull.

15
Preferably the vehicle is configured to be launched by freely falling from a platform of an
offshore rig into water. To assist in the launching, the vehicle may comprise attachment points
for connection with cables suspended from a davit on a platform of an offshore rig. The vehicle
may also be configured to drive out of a garage on a platform of an offshore rig.

20

As will be apparent from the following description, the use of propulsion screws as the primary
propulsion means for all of water, ice, snow and land by the specific embodiment above
simplifies the operation of the vehicle and avoids the need to provide different propulsion means
specific to the physical surface on which the vehicle travels. In addition to reducing the overall
25  weight of the vehicle, unexpected advantages arising from the specific embodiment include
stability of the vehicle when travelling on uneven icy terrain (e.g. water with more than 40% ice
cover), self-righting abilities and structural rigidity that allows the vehicle to withstand free falling
from a platform of an offshore rig into water. These and other related advantages will be readily
apparent to skilled persons from the description below.
30
BRIEF DESCRIPTION OF THE DRAWINGS

In order that the vehicle of the present invention may be fully understood and readily put into
practical effect there shall now be described by way of non-limitative example only exemplary

35  embodiments, the description being with reference to the accompanying illustrative drawings.

In the drawings:



selectively filled with water or emptied of water for balancing or uprighting of the vehicle. Preferably the
vehicle further comprises a boom pivotally and rotatably attached to a roof of the hull. 15 Preferably
the vehicle is configured to be launched by freely falling from a platform of an offshore rig into water.
To assist in the launching, the vehicle may comprise attachment points for connection with cables
suspended from a davit on a platform of an offshore rig. The vehicle may also be configured to drive
out of a garage on a platform of an offshore rig. 20 As will be apparent from the following description,
the use of propliisibii 3ERHRCES LR PHiTAR) PYEIRITSION RTakzadd et fl toé weiter: ice, snow and and by
the specific embodiment above simplifies the operation of the vehicle and avoids the need to provide

different propulrion means.spreific e the Rysical s fare.amuhisiiae vehicle travels. In addition to
reducing the overall 25 weight of the vehicle, unexpected advantages arising from the specific

embodiment include stability of the vehicle when travelling on uneven icy terrain (e.g. water with more

than 40%9ce EBvet)s SARRIHRIRG RTHIES BN E Ctliret TaraRg thrarAivs tise ¢ERiEld to withstand free
falling from a platform of an offshore rig into water. These and other related advantages will be readily

apparent to skilledspesseins fepetiocdeseriptirn belevn30 BRIER DERGRINT KNQRFHE

DRAWINGS In order that the vehicle of the present invention may be fully understood and readily

put into practical effect there shall now be described by way of non-limitative example only exemplary
35embodiment& the cesLr b ABTPBEIRYPRRRSEErYRKE tOiRE AU MBEIRARG illustrative drawings. In the

drawings'0FIG. 1 is a front perspective view of an exemplary embodiment of the vehicle FIG. 2 is rear

perspective viewofgherxemplagyrembedisnaricel i shaFich 343 aselasa-sHREEsRRENINEWVigW of the
climber mechw%rga dhe vehicle of FIG. 1. FIG. 4 is a front perspective view of the climber

|
mechanism in an alpg{natlve embodiment; FIGS. 5A and 5B are bottom perspective views of the

crawler mechanism: 10
FIG. 7 is a top perspective view of another embodiment of the vehicle.
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

As shown in FIGS. 1 and 2, there is provided a vehicle 10 suitable for use in arctic environments
where temperatures are extremely low such that water bodies may be partially or fully frozen

20 and there may be snow or even ice cover on land. Examples of arctic environments include the
Arctic Circle and the Caspian Sea.

The vehicle 10 comprises a hull 12 for accommodating preferably up to one hundred and fifty
persons. The hull 12 is preferably shaped to displace a volume of water of greater weight than
25  the weight of the vehicle 10 and its passengers in order to provide buoyancy to the vehicle 10 in
water. The hull 12 has a bottom surface of a shape that may be moulded, round-bilged, soft-
chined, chined, hard-chined or any other variation such as a semi-round-bilge, S-curve, V-
bottom, multi-bottom, flat and so on. The hull 12 is preferably fully enclosable and appropriately
configured to safely accommodate passengers in arctic conditions for periods of at least 12
30  hours. A window 14 may be provided in the hull 12 to allow a person controlling the vehicle 10

to steer it by visual guidance.

The vehicle 10 is propelled by a pair of rotatable propulsion screws 16a, 16b connected to the
hull 12. Each propulsion screw 16 comprises a preferably cylindrical shaft 18 having a blade 20
35  helically disposed therearound. Preferably, the propulsion screws 16a, 16b are each disposed
on either side of the hull 12 such that a longitudinal axis 22a, 22b of each propulsion screw 16a,

16b is parallel to a longitudinal direction 24 of the vehicle 10.



FIGS. 6A and 6B are schematics of a side view and a front cross-section of one embodiment of the
propulsion screws; and FIG 7 is a top perspective view of another embodiment of the vehicle. 15
DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS As shown in FIGS. 1 and 2, there is
provided a vehicle 10 suitable for use in arctic environments where temperatures are extremely low
such that water bodies may be partially or fully frozen 20and there may be snow or even ice cover on
land. Examples of arctic environments include the Arctic Circle and the Caspian Sea. The vehicle 10
comprises a hdlhd pl4de deeamimmdaalhdBareferabl§auy toeorerhigindreticandsfiftyfp@bdonsuhie Aull 12 is
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10. The bladetg,g%gmg@r@@ggllggﬁm@mep%@@@fogjggoprgmgsjgmgg;ﬁgws is preferably wound in an

opposite direction from the blade 20b on the shaft 18b of the other 16b of the propulsion screws. In

this way, simultaneous rotation of both propulsion screws 16a, 16b in opposite directions propels the
vehicle 10 in tHefOrRyPRIHAl SR8 PARBR A FRPB ALKV AT HHoVR TRaEEPirRENs 28. Two or

more connector arms 28 (shown as connector arms 28a and 28b for propulsion screws 16a and
15 16b respectively) may be provided at intervals along each propulsion screw 16. One end of the

connector arm 28 is attached to the hull 12 while the other end of the connector arm 28

comprises a collar 30 (shown as collar 30a and 30b for propulsion screws 16a and 16b

respectively) for rotatably supporting the propulsion screw 16. The connector arms 28 may be

configured to allow the propulsion screws 16a, 16b to be rigidly or flexibly connected to the hull
20 12.

The propulsion screws 16a, 16b may be hydraulically driven, or mechanically driven by one or
more engines on the vehicle. In the embodiment shown in FIG. 2, the propulsion screws 163,
16b are chain driven by means of chains 32a, 32b engaging sprockets 34a, 34b respectively

25 that are connected to and driven by the one or more engines. To improve traction on ice, snow
or land, the propulsion screws 16a, 16b may have ripples on their surfaces, i.e., on the shafts
18a, 18b and/or the blades 20a, 20b.

In some embodiments, the vehicle 10 is provided with a closed heating system that draws heat
30  away from the one or more engines of the vehicle and that circulates the heat around the hull 12

for de-icing purposes.

To ensure safety of the vehicle 10, at least one uprighter 36 is provided on a roof 38 of the hull
12. By disposing the uprighter 36 at a topmost portion of the vehicle 10, the vehicle 10
35  automatically rights itself when overturned in water due to the uprighter 36 having a higher
buoyancy in water compared to other parts of the vehicle 10. The uprighter 36 may be of any
suitable construction such as an air-filled tank 36 as shown, or an inflatable flotation bladder that

is deployed when necessary. More than one uprighter 36 may be provided. When the vehicle 10

5



5 vehicle 10 may be achieved by reversing the direction of rotation of the propulsion screws 16a, 16b.
The vehicle 10 may be steered away from the longitudinal direction 24 by independently controlling the
rotation of each propulsion screw 16a, 16b. To facilitate movement of the vehicle 10 through water,
each propulsion screw 16 preferably comprises a cone-shaped termination 26 at either end (shown as
terminations 26a and 26b for propulsion screws 16a and 16b 10respectively). The internal cavity of the
cone-shaped terminations 26 may be provided with buoyant material (e.g. foam% to improve buoyancy
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purposes. To ensure safety of the vehicle 10, at least one uprighter 36 is provided on a roof 38 of the
hull 12. By disposing the uprighter 36 at a topmost portion of the vehicle 10, the vehicle 10 35
automatically ri§HiPIRYEIMARRHY e Riderineatet W ae o temisightst 46 MawisPEYiigHaN Biyancy
in water cémpagedi¢o 0thespearis obtlrewehicleMaidetuprighternd6 may herofaiy, suitalkleand

construction syehy apanaildilleshiank 38a8EBRWN s an jpilatabie dotatien-Raddearihat s deployed

when necessay MO IR QREUREIN'SHAS TRY-RSPIRVe D the YENRISAP R prererabiy

attached to a front of the hull 12 via extension arms 41. The climber 40 mechanism is preferably
adjustable with respect to the hull 12 in terms of reach in the longitudinal direction 24, height
20  and angle. For this, the extension arms 41 may comprise a parallelogram arrangement.

As shown in FIG. 3, the climber mechanism 40 may comprise a plurality of spiked metal bars 42
disposed perpendicularly with respect to the longitudinal direction 24. The spikes 44 on each
bar 42 are preferably oriented downwardly when the bar is at a foremost position for engaging
25 ice, snow or land. Each spike 44 may have a rectangular or triangular shape. Each spiked bar
42 is preferably connected to a conveyor chain 46 at either end of the bar 42. The plurality of
spiked bars 42 are arranged parallel to and spaced apart from each other on the conveyor
chains 46. The conveyor chains 46 are each tensioned around a driven sprocket 48 and a roller
49 and may be mechanically driven, electrically driven using electrical cables, or hydraulically

30  driven using flexible hydraulic hoses.

When the vehicle 10 moves in water and encounters the physical surface, the climber
mechanism 40 may be activated by rotating the driven sprockets 48 so that the plurality of
spiked bars 42 are rotated by the conveyor chains 46 against the physical surface. In this way,
35  the spiked bars 42 effect a climbing action on the physical surface to move the vehicle 10 out of
water onto or over the physical surface. The climber mechanism 40 may be separately and/or
simultaneously activated with the propulsion screws 16 to move the vehicle 10 over the physical

surface.



is capsized in water, increasing perpendicular displacement of the uprighter 36 from the roof 38 also
increases righting moment to right the vehicle 10 in water For this, at least one extendable arm 50 that
is preferably hydraulically operated may be provided to connect the uprighter 36 with the roof 38. 5
The uprighter 36 is preferably also configured to be laterally moveable with respect to the longitudinal
direction 24 so that in case of the vehicle 10 overturning sideways on land or ice, for example when
climbing a ridge, the uprighter 36 may be laterally moved sideways to push the vehicle 10 back
upright. Lateral movement of the uprighter 36 may be achieved by providing 10 suitable mechanisms
such as a laterah sligingtiasrangegaerhb2f hﬁé\/\@%éh%a&%mwﬁﬁ@@ﬂotﬂe e384 orhy pivetally
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direction 24 afdin paﬁlcupa?%?t errre%'agc?{hlotﬂeu Istance P&?ﬂ ere@% ot the ar%ﬁ% “Wnen the
climber n?-l%ché‘ﬁ%ﬁ‘?%(’)"|é‘%tt?édUﬁteQiofﬁeoéﬁer%“ﬂt%@?eﬁ?‘m%“@Wﬁ@jtﬁedciﬁﬁﬁ@f%%éﬁaiﬁ?sm 40 as
close as possieidie the dowdb 6 dveist reduaeshthe gaplbebieen The extension of the first group of

segments is shown in FIG. 5A. The first group of segments 60a then retracts back toward the
hull 12, and the second group of segments 60a extends downward and rearward, again to lift
the vehicle 10 and to move it forward by a small distance. The extension of the second group of
30 segments is shown in FIG. 5B. The combined effect of this alternating operation of the two
groups of segments 60a is that the vehicle 12 is able to ‘crawl’ its way forward until such time as
the propulsion screws are able to engage the ground for manoeuvrability. Where necessary or
desired, the crawler mechanism 60 may also be operated while the propulsion screws are in
effective operation. In this manner, the crawler mechanism 60 serves to provide additional
35  traction in loose snow or ice. In the figures illustrated, the crawler mechanism 60 is arranged
closer to the stern of the vehicle to ensure that the vehicle 10 is stable when being supported by
the crawler mechanism 60 (given that the centre of gravity of the vehicle in the embodiment

shown is closer to the stern). In an alternative embodiment, the crawler mechanism 60
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10 the climber mechanism 40 and the bow 56, and accordingly reduces the likelihood of ice becoming
trapped in the gap (typically called an 'ice jam'), which could result in damage or destruction of the
climber mechanism 40 or the bow 56 when the climber mechanism is eventually operated. The pivots
41a provided on the arms 41 also allow the climber mechanism 40 to be adjusted in terms of height
and angle. Also shown in FIG. 4 are skis 58 pivotally 15arranged at the front of the propulsion screws
for improved manoeuvrability in water or snow. To further improve manoeuvrability of the vehicle 10
and, in particulenntoisssure ¢henvehielerdilaistiandnciperablesewetn ihi becqgmesdsgppedanamebstacle
(e.g. a snow/icgipeund) Skehdhad therprepedsionscrews no longer make effective contact with the
physical surface, a crawler 20 mechanism 60 is provided. The crawler mechanism 60 as illustrated in
FIGS. 5A and 58 comprises rows of parallel segments 60a extending from the bottom surface of the
hull 12. substaRESITBARNIE FRP foRdtibliRaRlRiRs e SRS MeTh tHE SRS uStratea St groups of
five rows of segmeihis 6ot Hrefhrevidedsgiviatpa sabof iethsdigmenis 6@aty Tie tbedimentso60a are

arranged in ant@adteraating fashionr sushethatsegmesnts @ftﬁ’éﬁ@F@M@@OH@&naJﬁ@éﬁageeﬁa%ﬁ 2&another.
In use, the flrstsggﬁ)qg Ig£|§g&r%9§ gg@e%?gtggg%d% gyﬁ %eacng rearwar Cté)vllft tht% ve r[1)ple 1&and to

move it forward by a small distance. The extension o Irst group of segnients is shown N FIG. 5A.
The first group’6P s8RTetL BB e nPRIBEIGE HakK Yo altPrRe h’ﬁll 3?har? fhe SREORGTOUN B
segments 60a @xtepdsaswivarerahdhesiativande agaiered difisthe sretrcie 1ovaind ¢o thovesit fériward by a
small distamceamensmoémheﬁemcgmy@wcsfcwsegaaemenisosh@watim&@uﬁ&ﬂm gombined

effect of this algBanid ARHAIOR.IMAMNCI1RHRR ALRIMANIRLAAS AL R VaRiClE 4 17 201e to

‘crawl’ its way forward until such time as the propulsion screws are able to engage the groun
manoeuvrabilif) WASHE Hed S8 OF desr¥EPIHE S IRY rﬁ%eéh@HiQﬁOG%Qmﬁg? §Pf’\5@t‘8’b8fé*f8d while
the propulsion \$tyewitaieriarietEcivergperatidhinretitis meaiieel)-the crawler mechanism 60 serves to
provide additional 35 traction in loose snow or ice. In the figures illustrated, the crawler mechanism 60

is arranges clomﬁs)eﬂaﬁeﬁsmeoént!asdvrﬁg% we%ﬁrareemtmxﬁw%éoz'%%Fﬁ?w&%en?'mg

supported by the crawler mech n| m 0 |ven th t the centre ofgrawrél of the vehicle in the
embodiment sHBWA'TE &4 ee\F%Ctﬁe 2 MIMHOR 3 fR8IVE ehBS STREERR FrB¥RERRm 60
comprises oneV@fﬁ'ﬁﬁH)\fé’Q%t@ﬁéﬂ‘l’dﬁ%é@%'ﬂ@@@@%d Beheathvtie MUl prererablgnoariertoythed”.
longitudinal direktiéie 24rastindicated in Hl@lols RefehigonawntovEHGS .16 Araiad 6Baanoaltesnatve
embodiment of e faRUSIRR SRS RIYE S CRbie Shaf A pbhedHRRUIRpRSEIRIS shown in

the flgures for clari é} e. the blade roun the shaft and the cone: shaped termlnatlons at either end
have beeft omf &&EF% R RPEN S 1Y TR ARG O MGTa toeé*éﬁ“a BIBAHARGE s
internal cavity, WeittPeRE’BlEtes SR8 B Bl it staHiealRyi Eféﬁbéﬁﬁ'i@ﬁlaﬂrl@l‘ﬁ/ﬁhgﬂé%p@ét'@bgé”a@h other.
This creates fabk eosapacimeantsnithyneeackshaftdb8arwopasvawueifiples bébare@lsaprovided on the
shaft 18 to 105@419%‘{\’@4%@%&9&?Tn?d?&@%%}'&%&ﬁ@%lﬁ&%%@Whétdk@é Dﬁ%ﬂ\é%lé% hatdhgmntry and
exit of water frg es 64 ute to h Xt oeIAynarplc am c? of the ehlcle n addc}lon the
entry and exit ?wate? ¥ar rf°he Corﬁ(barrf]n’ryen?s Ravebeen fotnd pr%nr?lérie s?té’ﬁqi%eeltlon BFIRE vehicle
10, in partculaAdiifng SEBRgRtiA g tRedERRIenemens AMgth et altePRURRS dmBBIMEAEST tRe vehicle
10 is shown indatganey/wilhbih s @meodintenbotive Uprigiskest of thegnehicleel@higcin thenfaemarofdoom 70.
The boom 70 ig.granged L3 be ol M%%b!&‘eVr%EEGQWn@{BMOJ}%ﬁ% LEQMGL Rosthatt €& wung in
any direction andkrotated by 360. Like the u Bbe t to oom ||O allows scer!l‘sr htIT%Of tpe vehicle 10
on ice or land B {Sa<RnE ag RS ARy & ace 0 uréfect S\EKIAS T DRER USrgt e 153615 70 may
also be pivote@'GFU2ET ForaREUFt® 56 or starboard to appropriately balance the vehicle 10. As the
moment produced by the boom 70 is greater than that produced by the uprighter of FIGS. 1 and 2
(given the length gf-{he baom £0h:sR!fighting Qﬂgfé%@ﬂ@t!%\@%iwwﬁéfh@w dbeibgemo’0.
Balancing and stag,h%atlop ared]‘t1grth(?~| |f gpgr(())\r/ned blgtglrerancg}q C Q&O§% ZZ F’r‘\ otm%dls I or remo % end of
the boom 70. TRé cellr? e Rich may contain water for uge by Ersons in Efﬁe vehicle iO provide
25 additional W@wrawmﬁ@rssad@r tRﬁtﬁéﬂ%*fY@Méﬁt.pWH%% é(iifhlsaﬁ%h\ﬁ&féﬁ R ithe &y liraerst?2, Wiloyancy
will be providechbydhedpecmmad/Ooto assigt inm uprightingntiveovediadebd GomeveaténT hre edny O also

able to prgvide, tescye BA@HB@%M@&%@"@WQH@ PErsPMOVaTbRaE; gopkéeepagwouee@ 81t &f

man-over-boaye. o1 5 Juniion) and alping BereRTe IS VRIS AP aoyBie b veile

roof 38 and/or at a bottom surface of the hull 12.



30 To serve as an evacuation vehicle for an offshore rig, the vehicle 10 is preferably configured to be
able to withstand free falling from a platform of the offshore rig into water The vehicle 10 may
simultaneously or alternatively be provided with attachment points for connection with cables
suspended from a davit on the platform in order to be lowered from the platform onto 35 water, ice or
snow when necessary. Entry and exit to the vehicle 10 is preferably provided aft of the hull 12.
Emergency exits, e.g. through hatches, and access may further be provided on the roof 38 and/or at a
bottom surfaceBskites hglt 22. aBesitestiosevasiaen vacuationreehiclthéovanrioffshoneyrigs thetardhicle 10
may be suitably pgestes fos Hse agr@asﬂ%ta% %@M@I%mﬁéah@r muﬁaaygeﬁ@&h@rﬁso(fg@mzt@tiem@we to its
relatively high %p(—%ed n ppen water, AIC]) §e| ﬁy manoeuvrﬁble oYer and ice aqd ater, the
erte

n. open watfe anoeuvra
vehicle 10 preve%ts drownlngehazarcis dina reak |ng rough |ce w%en frave Ilng Sover

frozen ponds of93KEs ARKINEN thERRRS B@é‘?ﬁéé‘éﬁﬂ)@ﬁdﬁ‘iﬁ@fk&fﬁéﬁ@%ﬁ‘r&é%'&ﬁb‘ﬁ%r‘i"%‘i{é‘ﬁ%tﬁ?ﬁ'ﬂ?
embodimehts ofivth&esemdneeatien, it will be understood by those skilled in the technology
concerned that many variations in details of design. construction and/or operation may be made

without departing, 10, c%%‘%gleb@éﬁ LRGN focPégec?W?Fb%'?an%Ree%%% £ hlads 20 nay e

helically wound around each propulsion screw 16 to improve propulsion in water and traction on ice,

snow or land. THEEHAR'18'Yt é ‘ﬁ'ﬂ B?dﬁﬂ?éﬁﬁ??g%woi% ?Jﬁ’&?ijb% EreacReYeRa G iy cYffdrical.
These variations!iftpiastafeieiart ieesdadtebeicoveded byethtoscope of thedelaithsutig:ratipdMS A
vehicle suitablerfar usedraiatio wnvionmertsnbe vebielesomprisiags adubiopaceoramadating

people; and _ 3,83l QLIataIaRie BroRulsion seps RoRBsiest th e bul for pispeling. heyebjcle on

water. ice, snow and land, each Ero pulsion screw comprising a shaft having at least one blade helically

disposed there3AGunds 314 hd & 8hRAEN RRIFT SHRYr ?nnﬂ?é P\‘ﬁﬁﬁg%‘?ﬁd‘@%t%ﬁfo%ﬁ%y/gt@‘ﬂﬁgr\?@hlcle 10

These variations, for instance, are intended to be covered by the scope of the claims.
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3. The vehicle of claim 1 or 2. wherein each propulsion screw comprises a cone-shaped termination at
either end. 4. The vehicle of any one of the preceding claims, wherein the propulsion screws have
15ripples on their surfaces. 5. The vehicle of any one of the preceding claims, further comprising at
least one uprighter disposed on a roof of the hull for righting the vehicle when the vehicle is
overturned. 206.The vehicle of claim 5. wherein the uprighter is moveable relative to the roof. 7.The
vehicle of claim 5 or 6, wherein the uprighter has a higher buoyancy in water compared to other parts
of the vehicle. ZB&IMe vehicle of any one of the preceding claims, further comprising a climber
mechanism connected to the hull for assisting in moving the vehicle out of water. 9. The vehicle of
claim 8, wherein theigbgp]p% gﬂ‘?a‘ib@%?ﬂ@é? coar&ected to the hull gxlgxtensmn arms, the extension

environm the v € comprisi
arms being adjustable WI'[ respec to the hall'n terms o?%one or more of redch in a longitudinal

direction, height and arfyi&! 1% 27 EKRIBIGIERfP&%r 9. wherein the cllmber mechanism includes a
plurality of &piked bars #tatrarie databiged pasaielcevend spatet apart fidon mactiothtee. B5tETne

vehicle of any one ofither peecesting:6taiims, ddethet camrising adiesedeating eysiem casfigired to

draw heat away fron@)‘gggh%gg@;g Sepraggaqgepga%gn\éehlcle and to circulate the heat around the hull for
de-icing purposes. 12. The vehicle of any one of the preceding claims, further comprising a crawler

mechanism at a bottom surface of the hull. 13. The vehicle of claim 12, wherein the crawler

mechanism cormprisé8eofféige RictairfowssFEicbeed veyareritsoramfigatee whsitend downward and
rearward to lift the vehicle and to move it forward.

3. The vehicle of claim 1 or 2, wherein each propulsion screw comprises a cone-shaped

termination at either end.

4, The vehicle of any one of the preceding claims, wherein the propulsion screws have

15 ripples on their surfaces.

5. The vehicle of any one of the preceding claims, further comprising at least one uprighter

disposed on a roof of the hull for righting the vehicle when the vehicle is overturned.
20 6. The vehicle of claim 5, wherein the uprighter is moveable relative to the roof.

7. The vehicle of claim 5 or 6, wherein the uprighter has a higher buoyancy in water

compared to other parts of the vehicle.

25 8. The vehicle of any one of the preceding claims, further comprising a climber mechanism

connected to the hull for assisting in moving the vehicle out of water.

9. The vehicle of claim 8, wherein the climber mechanism is connected to the hull by
extension arms, the extension arms being adjustable with respect to the hull in terms of

30 one or more of: reach in a longitudinal direction, height and angle.

10.  The vehicle of claim 8 or 9, wherein the climber mechanism includes a plurality of spiked

bars that are arranged parallel to and spaced apart from each other.
35 11.  The vehicle of any one of the preceding claims, further comprising a closed heating

system configured to draw heat away from one or more engines of the vehicle and to

circulate the heat around the hull for de-icing purposes.
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14. The vehicle of claim 13, wherein the rows of toothed segments are operable in groups of rows, the
groups being configured to extend downward and rearward in an alternating 10fashion. 15. The
vehicle of claim 14, wherein toothed segments of different groups are arranged adjacent one another.
1516.The vehicle of any one of the preceding claims, wherein each propulsion screw includes two
plates arranged in its internal cavity, the two plates being substantially perpendicular to one another.
17. The vehicle of any one of the preceding claims, wherein each propulsion screw includes 20two or
more holes corifiguréteteealitnoirzterto erter et exit armsténnakcavityroithe propersiechscsew. 18.
The vehicle of claimzgbawheseisthedgrightan comprises a boom pivotally and rotatably attached to the
roof of the hull. 25 19. The vehicle of any one of the preceding claims, wherein the vehicle is
configured to be launched béfreely falling from a platform of an offshore rig into water. 20. The vehicle

of any one of the préC&JHLTEENTE WhErEiFHR Veray YoRmsRRAYSEIMAET MM PoRRE f8eShnection
with cable8 suspendeelfedrseareriit enfa prattorentefadruffehgrendge2vathie Vishieleedfcngndne of the
preceding claims, wherein theavehicle is configured to drive out of a garage on a platform of an
offshore rig. 35
14.  The vehicle of claim 13, wherein the rows of toothed segments are operable in groups of
rows, the groups being configured to extend downward and rearward in an alternating
10 fashion.

156.  The vehicle of claim 14, wherein toothed segments of different groups are arranged

adjacent one another.

15 16.  The vehicle of any one of the preceding claims, wherein each propulsion screw includes
two plates arranged in its internal cavity, the two plates being substantially perpendicular

to one another,

17.  The vehicle of any one of the preceding claims, wherein each propulsion screw includes
20 two or more holes configured to allow water to enter and exit an internal cavity of the

propulsion screw.

18.  The vehicle of claim 5, wherein the uprighter comprises a boom pivotally and rotatably

attached to the roof of the hull.

25
19.  The vehicle of any one of the preceding claims, wherein the vehicle is configured to be
launched by freely falling from a platform of an offshore rig into water. ‘
20. The vehicle of any one of the preceding claims, wherein the vehicle comprises
30 attachment points for connection with cables suspended from a davit on a platform of an

offshore rig.

21.  The vehicle of any one of the preceding claims, wherein the vehicle is configured to drive
out of a garage on a platform of an offshore rig.
35
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