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3,290,007 
GEMENT FOR A PLATFORM 
STRUCTURE 

Ralph D. Yeilding, Houston, Tex., assignor to Hydraulic 
Engineers, Inc., a corporation of Texas 
Filed June 28, 1965, Ser. No. 467,641 

12 Claims. (Cl. 254-106) 

JACK 1-. ‘ 

The present invention relates to a jack arrangement for 
a structure having support legs wherein the legs may be 
raised and lowered relative to the platform and the plat 
form raised and lowered relative to the legs. 
The present invention provides an arrangement for 

elevating and/ or lowering various types of structures such 
as drilling barges, temporary or permanent docks, tempo 
rary or permanent bridges, or other types of structure. It 
is particularly adaptable for use over water covered areas 
to enable the structure to be positioned as a predetermined 
location in the water covered area for carrying out various 
operations. 
An object of the present invention is to provide a novel 

means of raising and lowering a support leg structure for a 
structure and raising‘ and/ or lowering the structure on sup 
port legs. 
Another object of the present invention is to provide a 

unique arrangement for selectively engaging and disen 
gaging supporting legs of a structure whereby relative 
movement may be effected between the structure and sup 
port legs. ' 

Still another object of the invention is to provide a jack 
ing arrangement which engages and disengages support 
legs and a structure by relative rotation around the support 
legs. 

Other objects and advantages of the present invention 
will become more readily apparent from a consideration 
of the following description and drawings wherein: 

FIG. 1 is a perspective View illustrating a structure sup 
ported by means of the present invention in a water 
covered area to enable well drilling operations to be car 
ried out from the structure; 

FIG. 2 is an enlarged sectional view on the line 2—2 of 
FIG. 1, partly in elevation and showing one of the support 
legs extending through the structure and one part of the 
jacking mechanism of the present invention in one posi 
ti-on; 

FIG. 3 is a sectional view, partly in elevation on the 
line 3—3 or FIG. 2, and showing further ‘details of the 
jacking arrangement of the present invention; 

FIGS. 4, 5 and 6 are partial sectional views diagrammat 
ically illustrating the sequence of operation in lowering a 
support leg relative to the structure; 

FIGS. 7, 8 and 9 are views similar to FIGS. 4, 5 and 6 
to illustrate the sequence of operation in raising the plat 
form on the support legs; 

FIGS. 10, 11 and 12 are views similar to FIGS. 4, 5 and 
6 to illustrate the sequence of operation in lowering the 
structure on the support legs; 

FIG. 13 is a sectional view on the line 13-13 of FIG. 
2 and illustrates the construction of one ring member and 
the rotatable member carried thereby; and 

FIGS. 14, 15 and 16 are views similar to FIGS. 4, 5 and 
6 and illustrate the sequence of operation in raising the 
support legs relative to the structure. 

Attention is ?rst directed to FIG. 1 of the drawings 
wherein a drilling barge or other structure is indicated 
generally by the numeral 2. The structure 2 is shown as 
being supported by a plurality of support legs represented 
generally by the numeral 4. The support legs are ?xedly 
connected to a closed hollow member 2a adapted to be 
rested on the bottom when the legs 4 are extended there 
toward, and the member 2a is also adapted to be carried 
preferably beneath the structure 2 as represented by the 
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2 
dotted line representation in FIG. 1 as might occur during 
transportation of the structure 2 to the drilling site. The 
structure 4 may be constructed so as to ?oat in the water 
covered area to the desired location with the legs 4 ex 
tended upwardly thereabove and the member 2a carried 
therebeneath and the mechanism of the present invention 
may thereafter be actuated so as to lower the support legs 
4 onto the bottom of the water covered area whereupon 
the structure 2 may thereafter be raised on the legs as 
illustrated in FIG. 1 of the drawings as will be described 
in greater detail hereinafter. 
As better illustrated in FIG. 3 of the ‘drawings, the sup 

port legs 4 are received through suitable openings referred 
to generally by the numeral 5. When the structure 2 is 
being ?oated in the water covered area to the predeter 
mined location, the support legs will be engaged in the 
manner represented in FIG. 4 and will extend upwardly 
above the barge or structure but not downwardly in the 
water covered area so as to impede movement of the struc 
ture 2. On lowering the legs 4 toward the bottom of the 
body of water, it will be appreciated that the closed hollow 
member 2a may be controllably ?ooded by means well 
known in the art to facilitate sinking of the legs relative to 
the bottom surface. Conversely, the hollow member 2a 
may be pumped dry to obtain buoyancy when attempting 
to elevate the legs 4 relative to the structure 2a. 

Suitable means are provided for guiding the support legs 
4 upon relative movement between the support legs 4 and 
the structure 2, such means including the annular surface 
6 of the opening 5, more clearly seen in FIG. 3, and the 
circumferentially spaced recesses 7 in which are received 
the projections 8 formed on each of the legs 4 and the ?xed 
relationship of the member 2a to the structure 2 wherein 
the legs 4 are ?xedly attached to prevent relative rotation. 
It will ‘be noted that the projections 8 are formed in cir 
cumferential and in longitudinally extending rows as illus~ 
trated in the drawings, and each row of projections is 
‘received within one of the longitudinally extending recesses 
7 to thereby guide the support leg 4 upon relative move 
ment between the leg 4 and the structure 2 as will be de— 
scribed in greater detail hereinafter. The recesses 7 are 
each provided with side walls 7a and end walls 7b as 
shown in FIG. 2 of the drawings. 
An enlargement designated generally by the numeral 11 

is formed in the structure 2 and faces each opening 5 as 
illustrated in FIGS. 2 and 3 of the drawings. 
The enlarged space 11 receives the jacking assembly 

referred to generally by the numeral 15 in FIG. 3 of the 
drawings. The space 11 faces each opening 5 and is 
formed by end surfaces 11a and 11b and circumferentially 
extending surface 110. The jacking assembly 15 includes 
a pair of annular or ring shaped members 16 and 17 
with the double acting hydraulic jacks 20 secured thereto 
and connected t-herebetween at circumferentially spaced 
points as illustrated in FIG. 3 of the drawings. Each of 
the ring shaped members is provided with a pair of spaced 
plate members 21 and 22 as better shown in FIG. 13 of the 
drawings. The spaced plate members 21 and 22 are 
adapted to receive therebetween the movable member 24 
which surrounds each support leg 4 extending through an 
opening as shown in FIGS. 2 and 3 of the drawings. 
The rotatable member 24 is provided with circumfer 

entially spaced projections 25 which are adapted to engage 
the projections 8 on each leg to enable relative movement 
between the support leg 4 and the structure 2 to be ac 
complished as will be described in greater detail herein 
after. Each ring 16 and 17 is provided with double acting 
hydraulic cylinder means 30 mounted thereon which has a 
piston 31 therein and a rod secured to the piston 31 which 
rod extends from the cylinder 30 and is pivotally con 
nected to the bracket 32 on the rotatable member 24. It 
will be noted that a circumferential opening 33 is provided 
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in each of the rings 16 and 17 for receiving the brackets 
32 therethrough and to accommodate movement of the 
brackets when the hydraulic means 30 are actuated to 
rotate the retatable member 24 in each ring as will be de— 
scribed in greater detail hereinafter. A plurality of open 
ings 25a are arranged circumferentially of each ring mem 
ber 16 and 17 to accommodate rotation of the projections 
25 when the annular member 24 is rotated. 

It can be appreciated that relative rotation of the rings 
16 and 17 with respect to each leg 4 and with respect to 
the structure 2 must be prevented to accomplish rotation 
of the plate 24, and to this end, suitable restraining means 
in the form of the rod 40 is provided in the enlargement 
11 and extends between and is secured within the end walls 
11a and 11b whereby the rings 16 and 17 may each move 
longitudinally relative to the rod 40 but rotation of such 
rings is prevented by engagement of the brackets 42 on 
ench ring with the rod 40 as shown in FIGS. 2 and 3 of 
the drawings. 

Referring to FIG. 3, the rings 16 and 17 and the double 
acting hydraulic cylinders 20 connected therebetween are 
shown as positioned in the enlargement 11 and surround 
ing the leg 4. Of course, the cylinder of each is con 
nected to one of the rings and the piston rod is connected 
to the other ring to effect movement of the rings 16 and 
17 toward and away from each other as will be de 
scribed. If desired, suitable cushioning in the form of 
padding 45 may be provided on each end wall of the 
enlargement 11 for engagement with the adjacent ring 
upon relative movement between the support leg 4 and 
‘structure 2. It is believed that from the foregoing de 
scription it can be seen that an arrangement is provided. 
so that the rotatable means 24 on each of the rings 16 
and 17 may be selectively engaged and disengaged with 
the projections 8 on each leg 4 to effect stepwise longi 
tudinally movement between the legs 4 and the structure 2. 
The rings 16 and 17 may assume any structural con 

?guration to accomplish the results desired, and as shown, 
they are in the form of box-like members, although such 
construction may be varied without departing from the 
scope of the invention. 

While it is believed that the operation of the present 
invention is apparent from the foregoing brief descrip 
tion of the structure shown in the drawings, to further 
amplify and describe, attention is ?rst directed to FIGS. 
4, 5 and 6 wherein there is illustrated the sequence of 
operation for lowering the support leg 4 relative to the 
structure 2. 

In FIG. 4, it will be noted that the lower ring 17 rests 
on the pad 45 on the surface 11b of the enlargement 11. 
The hydraulic cylinders 20 are retracted so that the ring 
16 is in its closest position in relation to the ring 17, and 
it will be further noted that the projections 25 on the 
member 24 in the ring 17 are actuated so as to engage 
the adjacent lugs or projections 8 on the support leg 4. 
In this position, the support leg is supported in the struc 
ture as the structure 2 is moved to the location. 
To lower the support legs 4 relative to the structure 2 

and onto the water covered area beneath the structure 2, 
the hydraulic cylinders are extended as shown in FIG. 5 
so as to move the ring 17 upwardly relative to the ring 
17; and in approximately the last point of the travel, say 
for example, the last twelve inches of travel of the hy 
draulic cylinder 20, the member 24 in the upper ring 
16 may be rotated so that the projections 25 thereon en 
gage the lugs or projections 8 on the support leg 4 as 
shown in FIG. 5. When the rotatable member 24 in the 
ring 16 has engaged the adjacent projections 8 on the 
members 4, the member 24 in the ring 17 may be then 
rotated so as to disengage the lugs adjacent thereto; and 
the hydraulic cylinder 20 may then be bled to permit them 
to collapse whereupon the support legs engaged on the 
projections 25 in the upper ring 16 are each lowered rela 
tive to the structure 2 whereupon the rings 16 and 17 as 
sume the position in FIG. 6. 
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When in this position the rotatable member 24 in the 

ring 17 is immediately adjacent a row of projections 8 
on the support leg 4 and by rotating the member 24, 
by actuating the hydraulic cylinders 30 on ring 17, the 
projections 25 thereon engage projections 8 and thereby 
enable the upper projections to be disengaged so that the 
rings 16 and 17 then assume the position of FIG. 4. 
Thereafter, the above operation can be stepwise repeated 
until the leg is lowered to engage on the water covered 
area beneath the structure 2. Thereafter, the support 
legs 4 and the member 2a are ?rmly contacted on the 
water covered area to ?rmly support the structure 2 so 
that the structure can be elevated on the ‘legs, if desired, 
as will be described hereinafter. 
FIG. 7 as well as FIGS. 8 and 9 illustrate the sequence 

of raising the structure 2 on the legs 4 after the legs 4 
have been positioned in the water covered area, and. in 
this event, it will be noted that the ring 16 is abutted 
against the surface 11a and thereby prevented from move 
ment relative thereto. In the initial position illustrated 
in FIG. 7, the rotatable member 24 of ring member 17 
is rotated so that its projections 25 engage the adjacent 
set of projections 8 on the leg 4 as shown in FIG. 7. 
The main hydraulic cylinders 21) are then extended as 

illustrated in FIG. 8 to urge the structure 2 upwardly 
relative to the stationary leg 4; and when the cylinders 
reach the end of their travel, the rotatable member 24 in 
the ring 16 is rotated so that its projections 25 engage the 
adjacent row of lugs 8 to support the structure thereon. 
As noted in FIG. 18, at this time (after the member in 
ring 16 has engaged the lugs) the rotatable member 24 
in the ring 17 is rotated to disengage its projections from 
the lugs or projections 8 on the support leg 4. There 
after, the hydraulic cylinders 20 are collapsed and the 
projections 25 carried by the ring 17 are engaged with 
the projections 8 on the support leg as shown in FIG. 9. 
The sequence of FIGS. 7, 8, and 9 is then repeated 

until the structure is elevated on the support legs 4 
to the desired height. 
When it is desired to lower the platform on the sup 

port legs, the sequence illustrated in FIGS. 10, 11, and 12 
is employed. In this instance, the initial position of the 
jacking arrangement 15 is shown in FIG. 10 when the 
structure 2 is elevated on the support legs 4. At this 
time, the movable member 24 in the upper ring 16 is 
in rotated position so that its projections 25 rests on the 
projections 8 of the support leg 4 andv thereby retain the 
structure 2 in elevated position on the support legs 4. 
The cylinders 20 are then extended as shown in FIG. 11; 
and when it approaches the end of its stroke, the rotata 
ble member 24 in ring 17 is actuated so that its projec 
tions 25 engage a row of lugs 8 on leg 4. When this 
occurs, the member 24 in ring 16 may be retracted to 
disengage the projections 25 thereon from the lugs 8 
on the leg 4 as illustrated in FIG. 11 of the drawings. 
Then, the hydraulic fluid is bled from the cylinders 

20 as illustrated in FIG. 12, the structure 2 is lowered 
relative to the stationary structure 2. The member 24 
in the upper ring 16 is then actuated to engage an adja 
cent row of lugs to hold the support structure whereupon 
the rotatable member 24 in the ring 17 may be disen 
gaged and the sequence repeated. 
When it is desired to raise the support legs 4 and the 

member 2a from engagement with the subsurface forma 
tion, the sequence illustrated in FIGS. 14, 15, and 16 
may be followed. In this sequence, the lower ring 17 is 
seated on the surface 11b of enlargement 11; and the 
member 24 in ring .16 is engaged beneath the projec 
tions 8 on the support legs 4. By then extending the 
cylinder 20 to the position illustrated in FIG. 15, the 
support leg 4 is forced upwardly relative to the struc 
ture 2 which is floating. in the water covered area; and 
when the cylinders 20 approach the end of their travel, 
the member 24 in the ring 17 may be extended to engage 
a row of projections 8 on the support leg 4 whereupon 
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the member 24 in the ring 16 may be disengaged from 
such projections as shown in FIG. 15. The pressure hy 
draulic cylinders 20 may then be bled off to enable the 
cylinders 20 to collapse to the position shown in FIG. 16. 
In this position, the member 24 ‘in the ring 16 is again 
engaged as shown in FIG. 14, the sequence may be re 
peated until the legs are all raised. 
From the foregoing description, it can be appreciated 

that the jacking arrangement 15 by its position in the en 
largement 11 is restrained against movement by reason 
of the surface 11a or 11b to enable relative movement to 
be effected between the structure 2 and support leg 4, 
as desired. The jacking arrangement is also restrained 
against rotation in the enlargement by reason of the rod 
40 and lugs 42 on each ring, although the jacking ‘arrange 
ment 15 may move freely, vertically relative to the rods. 

It can be appreciated that the hydraulic cylinders 20 
and the hydraulic cylinders 30 may be actuated by means 
well known in the art which form no part of the present 
invention and can be controlled by a suitable hydraulic 
system to perform the operations in the sequence ex 
plained herein; whereby the support legs are lowered or 
raised simultaneously. 

Broadly, the present invention relates to a jacking as 
sembly for a support structure to enable relative move~ 
ment to be effected between such structure and a plurality 
of support legs. 
What is claimed is: 
1. A jack assembly for selectively effecting movement 

between a structure and a support leg for the structure 
comprising, 

(a) spaced rink-like members adapted to surround the 
leg, 

(b) hydraulic jack means connecting said spaced rings, 
(c) means supported by each of said rings for move 
ment circumferentially of the leg, 

(d) means mounted on each of said rings and engaged 
to move said circumferentially movable means, 

(e) said circumferentially movable means having cir 
cumferentially spaced projections thereon for en 
gagement with mating circumferential projections 
on the leg, and 

(f) said hydraulic jack means movable longitudinally 
relative to the leg to effect relative movement be 
tween the leg and the structure. 

2. A structure comprising, 
(a) a buoyant platform, 
(b) a plurality of support legs extending through said 
platfonm for engaging the bottom in a water covered 
area, 

(c) a plurality of circumferentially disposed projec 
tions on each leg, 

(d) jack means for each of said legs for raising and 
lowering said legs and for raising and lowering said 
platform on said legs including a pair of rings sur 
rounding each of said legs and each ring having a 
member movable about each leg for selective en 
gagement with said projections thereon and power 
actuated means on each ring for rotating said mem 
‘ber in either direction relative to its respective ring, 

(e) double acting hydraulic means connected between 
said rings for selectively effecting relative move 
ment between said leg and platform in either longi 
tudinal direction, and . 

(f) surface means for securing one of said rings of 
each pair to said platform against movement rela 
tive to the other ring in said pair in either longi 
tudinal direction. 

3. The combination of claim 2 including guide means 
in said platform for said projections on said legs, said 
guide means including the side and rear surfaces of 
recesses formed in said platform to receive said projections 
therein. 

4. The combination of claim 2 wherein said projections 
on said leg are arranged in circumferentially spaced, and 
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6 
‘longitudinally extending rows on each leg and guide 
means in said platform for each row of projections, said 
guide means including a plurality of recesses with a recess 
extending through said platform adjacent a row of pro 
jections on said leg. 

5. The structure of claim 2 including means for re 
straining rotation of said rings relative to said platform. 

6. A structure comprising, 
(a) a buoyant platform, 
(b) a plurality of openings therethrough, 
(c) a plurality of support legs with each leg extend~ 

ing through an opening in said platform for engaging 
the bottom in a water covered area, 

(d) an enlarged area surrounding and facing each 
opening having side, and end surfaces, 

(e) a pair of rings adapted to be received in said en 
larged areas for surrounding said leg extending 
therethrough, 

(f) means for restraining said rings against rotation 
relative to said platform and legs, 

(g) a plurality of circumferentially spaced and longi 
tudinally extending recesses facing each opening, 

(h) a plurality of circumferentially and longitudinally 
spaced projections on each leg forming rows, said 
rows being received in said recesses for guiding 
thereby, 

(i) means carried by each of said rings for rotation 
about each leg extending through said opening, 

(j) surface means on each of said last named means 
for selective engagement and disengagement with 
said projections on said legs, 

(k) hydraulic motor means on each of said rings for 
selectively rotating said rotatable means to engage 
and disengage said surface means thereon with said 
projections on said legs, and 

(1) double acting hydraulic means connected between 
said rings for securing one ring against an end sur 
face of said enlargement and moving said other ring 
longitudinally of said enlargement for effecting rela 
tive movement of said leg and platform when said 
leg projections are engaged by said surface means 
on said rotatable means. 

7. In a marine structure, the combination including, 
(a) a platform, 
(b) a plurality of support legs for engaging the bottom 

of a water covered area to support the platform, 
(c) each leg having a plurality of longitudinally and 

cimcurnferentially spaced projections, 
(d) vguide means on said platform to guide said legs 
upon longitudinal movement and relative to said 
platform, 

(e) jack means for effecting relative movement be 
tween said legs and said platform including, 

(1) a spaced pair of ring members for surround 
ing each leg, 

(2) means carried by each ring and rotatable 
relative to each ring for engaging said projec 
tions, 

(3) means carried by each ring for rotating said 
last named means, 

(f) double acting hydraulic means connected between 
said rings, and 

(g) surface means for securing one of said rings against 
longitudinal movement relative to the other of said 
pair upon relative longitudinal movement between 
said legs and platform in either direction. 

8. In a marine structure, the combination including, 
(a) a platform, 
(b) a plurality of support legs for engaging the bottom 

of a water covered area to support the platform, 
(c) each leg having a plurality of longitudinally and 

circumferentially spaced projections, 
(d) ‘guide means on said platform to guide said legs 
upon longitudinal movement and relative to said 
platform, 
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(e) jack means for effecting relative movement be—' 
tween said legs and said platform including, 

(1) a spaced pair of ring members for surround 
ing each leg, 

(2) means carried by each ring and rotatable rela 
tive -to each ring for engaging said projections, 

(3) means carried by each ring for rotating said 
last named means, 

(f) double acting hydraulic means connected between 
said rings, 

(g) means engaging each ring and restraining it against 
rotation where said rotatable means is rotated, and 

(h) surface means for securing one of said rings 
against longitudinal movement relative to the other 
of said pair upon relative longitudinal movement 
between said legs and platform in either direction. 

9. The invention of claim 1 including a closed hollow 
member ?xedly connected to said legs and adapted to 
contact the water covered area to support the platform. 
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8 
10. The invention‘ of claim 2 including a closed hollow 

member ?xedly ‘connected to said legs and adapted to 
contact the water covered area to support the platform. 

11. The invention of claim 6 including a closed hollow 
member ?xedly connected to said legs and adapted to 
contact the Water covered .area to support the platform. 

12. The invention of claim 7 including a closed hollow 
member ?xedly connected to said legs and adapted to con 
tact the Water covered area to support the platform. 
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