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“UNITED STATES PATENT

2,591,225

OFFICE

2,591,225
-OFFSHORE PLATFORM
Harvey Ashton Wilson, Brazoﬁa, Tex.
‘Application October 11, 1948, Serial No. 53,895
(Cl. 61—486)

l 7 Claims.

‘This *invention -relates :to: marine “foundation
structure:and: particularly :to:.off-shore :working
and drilling platforms for-oil:wells.

“'This iinvention is:a ‘continuation-in-part of
‘my co-pending -application "Serial 'No. 34,639,
filed ‘June~23, "1948. " In:said:co~pending :appli-
‘cation ‘there. was:disclosed - a  structure: which
comprised a platform section:removably mounted
on a float or barge, and a pair:of pier members
hingedly connected-at opposite:sides of the plat-
iorm. “The:pier:members i:were: provided with
buoyancy chambers: at: their outer ends.-and
served to. stabilize the:structure -while in transit
to-an:-off-shore:location, and when:sunk:to the
hottom by “swinging :about their hinged icon-
nections {oithe platform, served.asispread foot-
‘ings for: the:piers’to support: the platform from
‘the:land:bottom and to' then permit: removal.of
the mainitransporting ‘barge.

The 'primary :object of this invention.is ‘to
provide improvements .in “the -basic ‘platform
structure-disclosed -in: the: earlier. application by
-which':the- greater-idegree of flexibility :may be
imparted to the: structure:to meet a-wide range
rof :conditions :likely .to theencountered in off-
shorelocations.

“More:specific objects include the:use of a . plu-
yality of hinged:pier:sections about all four sides
‘of “the mainplatform isection; spacing ‘of the
“pier-seetions to permit employment of g plu-
rality 'of barge hulls:which are insertable in-and
removable from “the .space between 'the pier
sections; :employing: controlled ‘buoyancy. of the
spler-floats to support . at:least a . portion of the
rplatform Joad;-and =means for :adjusting  the
felevation ‘6f - the: platform section:relative to’ the
mpiel sections

‘These: and ‘other objects -and- atlvantages - of
“this* invention will“become ~apparent from ‘the
:following ‘detailed: description when read in con-
“junction’ with the accompanying drawings which
illustrate several useful embodiments in aceord-
ance-with this invention.

‘In “the ‘drawings:

Pig.°1is~a ~side ‘elevation -of “the platform
“structure -in-accordance ~with “one  embodiment
‘of this*invention, - showing “the “pier -section
“lowered. and’ the" stlucture fully ‘erected ‘on the
Jand~ bottom the original ‘position of “the ‘sup-
“porting barges’ being 1nd1cated by ‘the broken
hnes )

Fig. 2'is & plan-view-of-the:erected structure
taken generally along line 22 of Fig. 1;

‘Fig. 3 is-a partial plan view “of the’structure

“showingsome ~of the ‘hinged pier- sections ex- 3

':tended in’ the towmg position;
Figi 4 1s & transverse elevation‘taken:generally
,along line* 4—-4 of F1g 3;

“PFig. 6 isran? elevational view: taken genemlly»

along line*5<<5of Flg.'1
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structure
«during the erection thereof;

several intersections.

Fig. 6 is a partial side elevation taken generally
along line .66 of Fig. 3;

Fig. 7.is a. schematic view illustrating appa-
ratus for -regulating the buoyancy of the side
pier sections and support barges:

Fig. 8 is.a view similar-to-Fig. 7. illustrating
the means for regulating:the buoyancy:-of ‘the
end.pier sections;

:Fig. 9:is:a-detail illustrating -means for con-
necting the pier:sections to the platform-seetion;

/Fig. 10:is an:elevational view, partly in section,
of an enlargement of the-upper-end of-one.of

‘the ;pier rsection . columns - showing . means for
vertically -adjusting the lensth of the pier

sections;

“Fig. 11ds a--cross=section -along line #1—it
of Fig.:10;

Fig. 12:1s a fragmentary side:elevation of.the
illustrating -an :intermediate stage

Tigs.:13--and 14 -are.respective -end -and -side

-elevational views:of -the:central. pier-sections of

the structure showing the position-of the head of

a :well therein after-removal .of :the main plat-

form-structure:from:about these sections;
Figs. 15, 16-and 17 -are fragmentary wviews-of

‘other.embodiments of footing -and supporting ar-

rangements; for the- structure;-and
Fig. 18:is:an enlarged detail of an-anchoring
pile -employed - with .some-ef - the embodiments

ot the-structure.

Referring to the - -drawings, the foundation

structure in -accordance.:with one embodiment
‘of - this invention-comprises-a generally -rectan-
sgular platform section, indicated -generally -by
~the numeral. 29.

‘In--accordance -with- the - illustrative -embodi-
ment, platform section 28 is substantially longer

than. it is-wide-but it -will be. understood. that
these -relative-dimensions may:-be varied.as.de-
;sired. -Platformsection 20 is formed by marginal
openwork structural - steel : trusses of -substan-

tial -height which are set--on.edge forming a

deep - box-like frame composed -of -side- trusses

2121 - connected apross -their -ends by - end
trusses . 22—22. -A:plurality of spaced parallel
double~heam trusses-23,.of -the-same. height-as
trusses 24 and 22 extend longitudinally-through
the' intervior wof the-frame, -and -are :suitably

cfastened at -ther -ends-to-end trusses 22--22.
-Acseries of similar-trusses: 23 extend transversely

of . the :frame intersecting -the longitudinal

~trusses at-a:plurality of spaced points and-con-
“necting at their ends'tc:the side trusses - 21.

“The
trusses: are: also:rigidly: joined together:at:their
The .several -intersections
of ~the longitudinal :and - transverse - frusses 23

form.a corresponding: plurality :of square:open-
iingsi 24 through. which:extend tubular-columns
:25-which form: connecting: spacers between:the
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upper and lower truss beams and are rigidly con-
nected thereto. Suitable structural cross-brac-
ing .26 extends between adjacent pairs of the
columns to thereby rigidly lace together the
several members of the platform structure. The
platform section, constructed in this manner,
constitutes a rigid structure adapted to support
heavy loads, such as a heavy drilling derrick,
indicated by the numeral 27, and its usual ap-
purtenances (not shown). Suitable decking, in-
dicated by the numeral 28 (see Fig. 1) may be
laid across the upper and lower beams of the
platform trusses to form vertically spaced work-
ing platforms. The depth of platform section
28 will normally be such that when the structure
is fully erected, as will be described hereinafter,
the upper deck will be ‘well above the crests of
any waves which may move across the surface
of the water body in which the structure is lo-

cated, the open-work construction of the plat--

form section allowing such waves to roll through
without serious resistance.

Arranged at the opposite ends of the platform
section is a pair of elongated end pier members,
designated generally by the numerals 28—29. A
plurality of matching pairs of elongated side pier
members are arranged on opposite sides of the
platform section and at spaced intervals along

- the sides. In the illustrative embodiment, one
pair of the side pier sections, designated gen-
erally by the numerals 30—30, are disposed cen-
trally of the length of the platform section on

- opposite sides of the derrick 21. Two additional
pairs of the side pier sections, designated gen-
erally by the numerals 3f—31, are symmetrically
spaced on opposite sides of the center piers
30—30 and are disposed inwardly from the outer
ends’ of platform section 20. The described ar-
rangement of the side pier sections provides a
series of spaces or bays 32 below platform sec-
tions 28 between adjacent side pier sections and
below the outer ends of the platform section.
These bays extend transversely of the platform
section and provide .alley-ways through which
a series of removable barges 33, adapted to
buoyantly support the structure may be installed.

Each- of the end pier members 29 comprises
a generally rectangular head frame 34, com-
posed -of open-work trusses of the same general
form and construction as those employed in the
main platform section, including intersecting
double-beam frusses 23 and hollow columns 25.
Frames 234 are of about twice the height of the
platform trusses so. that when swung down-
wardly to the vertical position alongside the ends
of the platform section (see Fig. 1), the frames
34 extend well below the lower end of the plat-
form section, generally a distance equal to the
depth of the platform section. A series of hinges
35 are connected between upper beams of end
trusses 22 and the adjacent upper inner edges
of frames 34, so that the end pier members may
be swung in a vertical plane about the ends of
the platform section between a generally hori-
zontal position and a position alongside the ends
of platform 20, as illustrated particularly in Figs.
1. and 6. The upper surface of frames 34 may
thus form extensions of the platform section.
End pier members 29 are of generally rectangular
form of approximately the same width as plat-
form section 28 and of any desirable length .ex~
tending longitudinally relative to the platform
section. In the embodiment illustrated, the lon-
gitudinal dimension of each end pier member is
about one-third.its transverse dimensions. . Each
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of the frames 234 is provided with an elongated
extension composed of parallel rows of tubular
columns 36 inter-laced by suitable cross-bracing
37 to form a unitary structure of the same gen-
eral configuration as frame 34. The upper ends
of columns 2§ are telescopically slidable in the
columns 25 of frame 34, so that each extension
is longitudinally adjustable relative to its frame
24. Figs. 10 and 11 illustrate a typical connec-
tion between one of the columns 25 and the in-
serted end of one of the columns 36. As there
shown, the columns are provided with matching
series of spaced holes 38 through which pairs of
locking bolts 35 extend traunsversely. Removal

5 of the bolts permits columns 36 to be adjusted

axially relative to columns 25, after which the
bolts may bs re-inserted to hold the columns in
the adjusted positions. - The lower ends of col-
umns 36 of each of the groups forming one of
the pier extensions .extend through and are
rigidly connected to a hollow chamber 43 of gen-
erally rectangular form adapted to form a spread
footing for the pier member when resting on a
supporting surface. . .

Each of the side pier members 80 and 8,
comprises a generally rectangular head frame 42
substantially identical in construction to head
frames 84 but of a height substantially equal to
that of the portions of head frames 34 which ex-

;, tend below platform section 20 when in the

erected position as illustrated in TFig. 1.  Series
of hinges 43 are connected between the lower
beams of side trusses 2! and the upper outer
edges of frames 42, so that the side pier mem-
bers may be swung in a vertical plane about the
sides of the platform section between a laterally
extending generally horizontal position and a
position beneath the adjacent sides of the plat~
form- section as illustrated particularly in Figs.
4 and 5. Like end piers 29, the side piers 30 and
8{ are provided with elongated extensions com-
posed cf parallel rows of tubular columns 36 in-
terlaced by suitable cross-bracing 317, the upper
ends of the extension columns being adjustable

. in the frame columns in the same manner as

previously described for frames 34. The lower
ends of columns 38 forming the side pier exten-
sions likewise extend through hollow spread
footings 40, The areal dimensions of the several
spread footings 48 are so selected that when all
of the pier members are in the down position, as
illustrated particularly in Fig. 1, the footings
will adjoin one another to form a substantially
solid rectangular spread footing of somewhat
larger area than platform section 20 which will
rest. on the land bottom and support the load of
the entire structure. '

The huoyancy of hollow footings 40 may be
controlled by bkallasting with water by any con-
ventional means. Figs. 7 and 8 illustrate sche-
matically suitable means for performing this
operation, A pair of pipes 44 and 45 for supply-
ing water and air, respectively, to the footings,
are connected by fiexible pipes 48 and 47, respec-
tively, to a suitably valved header 48 which is
connected to a pump 48 adapted to draw air or
water through a suction header 58 leading to
appropriate sources of supply (not shown). A
vent riser pipe 51 leads from the lowermost point
in the interior of the footing to a point which
will be above the level of the water in which the
structure is erected. With this arrangement,
water for ballast may be introduced into the foot-
ing through pipe 44, displacing air -therefrom
through pipe 45. When the water is to be re-
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moved to increase the buoyancy of the footing,
air ' will be introduced through pipe 45 and the
pressure thereof on the water in footing 48 will
force the water through riser pipe 51 and dis-
charge it above the surface of the immersing
water body.

Barges 83 are suitably compartmented and
provided with sea cocks 52 and suction pumps
53 for filling and emptying, respectively, the
barge compartments to vary their buoyancy.
(See Figs. 7 and 12.) The decks of barges 83 are
provided with structural” eradles 53 by which
platform section 20 may be spaced vertically
above the barge decks and which are adapted to
be detachably connected to the platform section
by any suitable and conventional fastening means
(not shown). Winch lines 5§ leading from plat-
forin section 28 to the side pier memberg 28 and
31 may be employed to assist in drawing the
side pier members snugly up under the platform
section, when the pier raembers are lowered,
while winch lines &8 may be employed in raising
the side pier members relative to the platform
section (see Fig. 4 particularly). Similar winch
lines 57 and 5§38 (see Fig. 6) may be employed in
the raising and lowering of end pier members
29. Temporary braces 5§ and 69 may be instailed
between the platform structure and end and
side pier members, respectively, to increase the
rigidity of the structure when the pier members
are in the raised positions, as illustrated par-
ticularly in Figs. 4 and 6. It will be understood
that these braces will be removed when the pier
members are to be lowered to their vertical posi-
tions. Fig. 9 is a detail showing a typical re-
leasabie connection between one of the side pier
members and the platform section when the pier
member has been swung to the vertical position
beneath the platform section. From this detail
it will be seen that the lower heam of a truss 23
is provided with a laterally extending flange 28¢
which mates with a flange 230 formed on the
upper beam of one of the transverse trusses form-
ing frame 42. Bolts 23¢ are extended through

these mating flanges for rigidly locking these :

parts of the structure together. It will be under-
stood that a similar type of connection may be
employed to fasten the ends of platform section
20 to the adjacent faces of end pier members 28.

The above-described structure may be trans-
ported to an off-shore location and erected in
the following manner: ‘

Platform section 28 will be pre-fabricated and
installed on the suitably spaced barges 23 with
the platform section securely bolted tc cradles
54. Pier members 28, 8§ and 21 will then be suit-
ably connected by means of hinges 85 and 43 to
their proper places aboub the margins of the
platform structure, as illustrated. Footings 48
on the outer ends of the pier members will be
rendered sufficiently buoyant so as to fleatingly
support the outer ends of the pier members in
the extended positions, as illustrated particularly
in Fig. 3. Temporary hraces 53 and 68 will be
put in place so that the entire structure will be-
come 8 relatively rigid unitary structure during
transit to the -off-shore location. The barge
supported structure, as thus arranged, will then
be towed in any suitable manner to a selected
drilling location. During transit over the water,
the outwardly extended pier members, having
their outer ends supported cn buoyant footings
48 and rigidly connected to platform’ secticn 20
by ‘medns ‘of temporary braces 59 ‘and 80, will
serve-as outriggers which will effectively balance
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and stabilize the barge and:the.platform struc-
ture and render the transit to the.location rela-
tively safe and -easy. Furthermore, it will. be
evident that by this arrangement the entire plat-
form structure may be pre-fabricated in its: en-
tirety in safe harbor . areas.and brought to:the
location as a single unit, thereby eliminating the
need for transporting massive .erecting .equip-
ment to the location, and for operating such
bulky equipment often far .out.at sea where: fre-
quently the prevailing wind and wave conditions
make it impracticable and often impossible to
employ such erecting equipment.

It will be understood that. the numberand size.
of the barges 33 employed: in each case will: he
determined by the dimensions of platform sec-
tion 20 and the total load. to be supported when
afloat. It will also be understood .that. when
employed as a drilling foundation, the drilling
derrick and other machinery and-supplies may be
installed on the structure before moving out to
sea, $0. that everything required will be moved
en masse and will be in place on location during.
erection of the structure,

When the drilling location has been reached,
temporary braces §9 and 68 will be removed.and
footings 48 ballasted with water. to reduce their
buoyancy and allow the outer ends of .the: pier
members to sink of their own weight in the water
and swing inwardly toward the platform section
about hinges 35 and 43. Allof the pier members
may thus be lowered at the same time or succes-
sively or in any other convenient order. Winch
lines 85 and §1 may be employed to restrain the

5 swinging movement of the several pier. members

although this may be effectively controlled solely
by regulating the buoyancy of footings 40 by
proper regulation of the ballasting operation.
Crdinarily the ballasting of barges. 83 will have
been regulated to maintain the platform section
at a sufficient height so that, as the pier: mem-
bers swing downwardly to their respective:verti~
cal positions along the ends and beneath the sides
of'the platform section, the bottoms oi the feot-
ings 48 will clear the land bhottom 6{ and allow
the pier members to. freely assume the desired.
vertical positions. while suspended somewhat
above the land bottom. - Alternatively, the lengths
of the bpier members may be predetermined
relative to the depth of the water and the, desired.
elevation of the platform: section above the mean
water level 62, so that when the barges are:at.
normal drafi, the footings will clear the land
bottom. Or the pier members may be-initially

5 telescoped sufiiciently within their respective head

frames-to allow them to swing freely.into posi-
tion and then extended, as by means of the .ad-
justing .arrangement described above.

When the pier members are thus in their verti-
cal positions, winch lines §8 and 59 may be em-
ployed, if necessary, to draw them snugly into
position against the platform section, .and con~
necting bolts, such as bolts 23c¢, inserted. to lock
them firmly to the platform -structure. There-
after the buoyancy of barges 33 may be reduced.
to sink the entire structure a distance sufficient.
to place the footings firmly in place on the:land
bottom. Or the slidable connections between the
pier columns and their head frames may be ad-
justed to extend the pier members to bring the
footings firmly to rest on the land bottom. With
the structure thus in place, cradles 54 will be dis-
connected from  platform - section 28 -and the
bhuoyancy.of the barges will be reduced sufficiently
to.allow.the barges to. be withdrawn: from. bays
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32 and the structure thus becomes fully erected
and self-supporting. It will be understood that
should the land bottom not be level, suitable ad-
justments may be made in the lengths of the
individual pier members to suitably level the
platform section. In any case where columns 38
are extended relative to the head frames, addi-
tional cross-bracing 26 may be installed between
the thus exposed columns to further strengthen
the extended structure.

‘Normally the dimensions of the structure will
be selected so that when erected on a particular
water location the platform section and the head
frames of the pier members will be above the
mean water level 62 at that location and prefer-
ably such.that the crests of the highest waves
which will normally be anticipated at that loca-
tion, will pass below the upper deck of the plat-
form section. The open-work structure will per-
mit free passage of such waves thus avoiding the
battering effect of such waves particularly under
rough water conditions. The outer faces of foot-
ings 40 may be provided with the step-like con-
struction iliustrated in the drawings to reduce
the battering effect thereon of strong underwater
currents. '

Drilling operations may now bhe conducted frem
the platform by conventional methods until com-
pletion of the well. An aperture 63 (see Fig. 5)
will be provided in the center of the abutting
faces of the footings 40 at the lower ends of
central pier members 30 to permit passage there-
through of the usual conductor pipe §4 (Fig. 13)
through which drilling operations will be con-
ducted. 'The space between the head frames of
central pier members 30 directly below derrick 27
may be employed as the so-called “cellar” and
after completion of a well the well head fittings or
“Christmas tree” §5 (Fig. 13) may be located in
this space. -

When drilling operations have been completed,
the structure may be refloated by reversing the
previously described operations. Barges 33 will
be re-inserted in bays 32 and cradles 54 connected
to the bottom of the platform section. The
buoyancy of the barges will then be increased
sufficiently to take the entire load of the struc-
ture and to raise the structure bodily for a suffi-
cient distance to allow footings 48 to clear the
land bottom (see Fig. 12).
tween the head frames of the pier members and
the platform section will then be released and
air blown into. the footings to displace the ballast
therefrom and render the fcotings buoyant once
again. This will cause the lower ends of the
pier members to rise and swing outwardly about
their hinged connections to the platform section
until the outer ends of the pier members have
risen to the surface and assumed their original
outwardly extended positions. The buoyancy
may be suitably regulated to prevent uncon-
trolled rise of the pier ends. - Winch lines 55—G§
and 51—88 may be employed to assist in the
raising of the pier members. When the latter
are once more afloat in their original positions,
temporary braces 59 and 60 may be reinstalled
and the structure is now ready for removal to
another location. .

In the event. a well has besn completed, it will
normally be desirable to provide -a protective
structure and a working platform about the well
head. In such g case the cenfral pier members
30 may be left in place while the remainder of
the structure is removed. -This may be done by
severing all-the connections including hinges 43,

The connections be-
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between the head frames 42 of these pier mem-
bers and the platform, then raising the other pier
members in the manner previously described. The
buoyancy of barges 33 may be increased suffi-
ciently to lift the platform structure to a height
which will clear the tops of the head frames of
pier members 3¢ while the remainder of the struc-
ture is fHoated away, leaving pier members 38
about the well head (see Fig. 13). Suitable deck-
ing and cross bracing may then be arranged be-
tween the pier members 30 to provide the en-
closing platform and protective structure for the
well head.

Fig. 15 illustrates another useful embodiment
in accordance with this invention. In this em-
bodiment, piles 58 may be driven through the
registering hollow columns 25 and 36 into the
land bottom to assure additional firm anchorage
of the structure to the land bottom. Platform
section 20 may, if desired, te connected fo the
tops of the piles in order to place some or all of
the load directly on the piles. When necessary
to remove the structure, the piles will be with-
drawn or removed in any conventional manner
and the refloating cperations will be the same as
previously described.

Fig. 16 illustrates still another embodiment in
which piles §6, provided with anchor tips 67 (see
Fig. 18), are driven through the pier columns
while footings 45 are supported above the land
vottom. The upper ends of the piles will be con-
nected to the platform to support a part of the
lead in compression. The balance of the platform
1oad may be buoyantly supported by suitably reg-
ulating the buoyancy of footings 44.

Fig. 17 illustrates still another embodiment in
which footings 49 are eiliminated altogether. In
this case, piles 6§ will be driven into the land bot-
tom through the hollow pier columns and the en-
tire load supported on the piles. It will be under-
stood, however, that in this embodiment, the out-
er ends of the pier members will be supported by
suitable removable floats while in transit, the
floats being removed prepavatory to allowing the
pier ends to sink while the structure is supported
on the barges 38. )

It will be understood that the number of pier
members arranged about the perimeter of the
platform section may be varied as desired. The
spacing between the pier members may likewise
be varied, as may be found desirable or most effi-
cient for any particular case. In some instances,
end pier members 23 may be dispensed with en-
tirely, the support for the platform section being
provided solely by the side pier members.

It will be evident also that, where it is de-
sired to move the platform structure from one
location to another, particularly to one in the near
vicinity, it may be unnecessary to raise the pier
members to the surface. In such cases, it will
often be expedient merely to re-insert barges 33
under the platform section while ths pier mem-
bers are still in the pendent position, then in-
creasing the buoyancy of the barges to lift the
structure sufficiently to raise float members 49
ciear of the bottom (illustrated in Fig. 12), The
entire structure may now be towed to the new
location and set down again, as by decreasing
the buoyancy of the barges or by extending the
pier sections in the manner previcusly described.
The barges may then be removed and the struc-
ture thus prepared for use in the new location.

It will be understood that numerous additional
changes and alterations may be made in the struc-

76 tural details of the several structural embodi-
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ments and erection methods herein described
within the scope of the appended claims without
departing from the spirit of this invention.

What I claim and desire to secure by Letters
Patent is:

1. An off-shore working platform, comprising,
a pre-fabricated articulated structure including
a main platform section, a plurality of elongated
pier members arranged about the perimeter of
said platform section, hinged connections be-
tween the upper portions of said pier members
and said platform section constraining said pier
members to swing downwardly and inwardly
about said platform section to support the latter
from the bottom underlying a water body of

limited depth, and hollow footing members of.

controllable buoyancy carried by the outer ends
of said pier members, said footing members being
shaped and dimensioned to cooperate when in po-
sition on said bottom to form a substantially con-
tinuous spread footing throughout the area of said
platform section.

2. An ofi-shore working platform, comprising,
a pre-fabricated articulated structure including
a main platform section, a plurality of elongated
pier members arranged about the perimeter of
said platform section, hinged connections between
the upper portions of said pier members and said
platform section constraining said pier members
to swing downwardly and inwardly about said
platform section to support the latter from the
bottom underlying a water body of limited depth,
each of said pier members having a telescopically

+ adjustable section for varying its length, and

hollow footing members of controllable buoyancy
carried by the outer ends of said pier members,
said footing members being shaped and dimen-
sioned to cooperate when in position on said bot-
tom to form a substantially continuous spread
footing throughout the area of said platform sec~
tion.

3. An oif-shore working platform, comprising,
a pre-fabricated articulated structure including a
main platform section, a plurality of elongated
pier members arranged about the perimeter of
said platform section, hinged connections between
said platform section and the inner end portions
of said pier members, constraining said pier mem-
bers to swing downwardly and inwardly about said

platform section to support the latter from the &

bottom underlying a water body of limited depth,
hollow footing members of controllable buoyancy
carried by the outer ends of sald pier members
said footing members being shaped and dimen-
sioned to cooperate when in position on said bot-
tom to form a substantially continuous spread
footing throughout the area of said platform sec-
tion, and buoyant support members removably
disposed beneath said platform. section.

4. An off-shore working platform, comprising,
a prefabricated articulated structure including a
generally rectangular platform section and a plu-
rality of elongated pier members arranged at the
ends and opposite sides of said platform section,
hinged connections. between each of said pier
members and said platform section to constrain
each of said pier members to fold downwardly
and inwardly relative to said platform section
to a vertical platiorm-supporting position, one
pair of said pier members on opposite sides of
said platform section intermediate the ends there-~
of being in registration transversely of said plat-
form section and detachably connected thereto,
said pier members being of sufficient length to
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extend from said platform section to the under-
lying bottom of a body of water of limited depth,
and hollow footing members of controllable buoy-
ancy carried by the outer end of each of said pier
members, said footing members being shaped and
dimensioned to cooperate when in position on
said bottom to form a substantially continuous
spread footing throughout the area of said plat-
form section.

5. An off-shore working platform, comprising, a
prefabricated articulated. structure including a
generally rectangular platform section, a plu-
rality of pier members arranged at the ends and
along the opposite sides of said platform section,
the pier members at said opposite sides being ar-
ranged in spaced-apart transversely registering
pairs, hinged connections between each of said
pier members and said platform section to con-
strain said pier members to fold inwardly rela-

tive to said platform section to a vertical plat-

form-supporting position, said pier members being
of sufficient length to extend from said platform
section to the underlying bottom of a water body
of limited depth, hollow footing members of con-
trollable buoyancy carried by the outer ends of
said pier members, said fooiting members being
shaped and dimensioned to cooperate when in po-
sition on said bottom to form a substantially con-
tinuous spread footing throughout the area of
said platform section, and buoyant supports re-
movably disposed beneath said platform section
in the spaces between said registering pairs of
pier members.

6. An off-shore working platform, comprising,
a pre-fabricated articulated structure including a
main platform section of generally rectangular
box-like construction, -a plurality cf elongated
pier members of generally rectangular cross-sec-
tion arranged about the perimeter of said plat-
form section, the pier members at two. opposite
sides of the platform section having hinged con-
nections between their upper inner edges and the
adjacent upper edges of said platform section,
the pier members at the other two opposite sides
of said platform section having hinged connec-
tion between their upper outer edges and the
adjacent lower edges of said platform section, all
of said hinged connections being adapted to con-
strain their connected pier members to swing
downwardly and inwardly to vertical positions
relative to said platform whereby to support the
latter from the bottom underlying a water body
of limited depth.

7. In an off-shore working platform according
to claim 6 a hollow footing member of controllable
buoyancy carried by the-outer end of each of
said pier members, said footing members being
shaped and dimensioned to cooperate when in
position on said bottom to form a suhstantially
continuous spread focting throughout the area
of said platform section.

HARVEY ASHTON WILSON.
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