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IMPROVEMENTS IN OR RELATING TO OFFSHORE INSTALLATIONS (71)  We, ARMCO STEEL
CORPORATION,  the rack-and-pinion jacking means is of a corporation
organised under the laws of  such nature that proper and continuous  50 the
State of Ohio, United States of America,  engagement of the drive pinions
with the of 703 Curtis Street, Middletown, Ohio,  rack teeth is assured,
and wherein the large 5  United States of America, do hereby de-  forces
involved are uniformly and ade- clare the invention, for which we pray that
quately  transferred  via  the racks and a patent may be granted to us, and
the  pinions of the jacking means.            55 method by which it is to
be performed, to    Broadly  considered  the  invention  is be particularly
described in and by the  founded on the concept of using a dual 10
following statement:-              -     rack i.e., a rack having two
opposed sets of This invention is concerned with im-  teeth, which is
secured rigidly to the leg provements in or relating to offshore in-  or to
a portion of the leg structure, and  60 stallations of the type comprising
a struc-  included in a jacking unit having two drive ture to be supported,
such as a platform  pinions which are each meshed with a dif- 15 in the
form  of a buoyant hull, a plurality  ferent one of the two sets of teeth
of the of legs for supporting the structure, and  rack in such manner that
the two pinions rack-and-pinion jacking means which in-  are opposed to
each other across the rack. 65 terconnects the structure and the legs in
According to the invention there is pro- such fashion that, by operation of
the  vided an offshore installation of the type 20 jacking means, the
vertical position of' the  described comprising a plurality of elong-
structure relative to the legs can be ad-  ated rack members each having
two paral- justed. Said type of offshore installation  lel opposite sides
with each side having a 70 will be hereinafter referred to in the de-  set
of rack teeth extending therealong in scription and claims as "of the type
de-  such fashion that the two sets of teeth of 25  scribed".
each rack member face away from each Offshore platform  installations of
the  other, each of said -rack members being type described have long been
known as  rigidly secured to one of the legs along a 75 shown, for example,
in  United  States  central longitudinally-extending portion of Patent
Specifications Nos. 2,308,743, and  the rack member in such fashion that
the 30 3,183,676.  Though such structures have  teeth thereof are spaced
outwardly from been generally successful and have gained  the leg to which
the rack member is secured, commercial acceptance, the great forces ap-
and a plurality of jacking units carried by 80 plied to the jacking
systems, resulting from  the structure to be supported and each com- the
very large weight of the structure, have  prising two pinions, rigid means
supporting 35 posed problems of such severity that there  said pinions for
rotation  about spaced has been a continuing need for improve-  parallel
axes so located that said pinions ment both in the area of the jacking ap-
are spaced across the corresponding one 85 paratus itself and the manner in
which the  of said rack members and each operatively same is combined with
the related portions  meshed with a different one of the two sets 40  of
the platform structure. One of the most  of rack  teeth thereof, two rotary
power important of such problems arises from  devices, and gearing
operatively connect- the difficulty in keeping the drive pinions  ing each
of the power devices to a different 90 meshed with the racks without having
re-  one of the pinions to drive the pinions, course to excessively
cumbersome and ex-  forces tending to disengage one of said 45 pensive
framing and support structures.  pinions from the corresponding set of rack
It is accordingly a general object of this teeth being opposed by reason of
engage- invention to provide an improved offshore  ment of the other of
said pinions with its 95 installation of the type described in which
corresponding set of rack teeth. [Price 25p]    



2                                      1,329,830
2 Further according to the invention there  bined leg column member and
dual rack is provided a jacking unit comprising a  according to another
embodiment of the rigid frame, two parallel shafts mounted  invention; on
the frame for rotation about fixed axes,   Fig. 16 is a transverse
sectional view 5 two pinions each fixed to a different one  similar to Fig.
10 but illustrating a com- 70 of the shafts for drive thereby, said pinions
bined leg column member and dual rack being spaced apart and accommodating
according to yet another embodiment; therebetween a dual rack member
carried    Fig. 17 is a transverse sectional view, by a leg forming part of
an offshore in-  similar to Fig. 10 and illustrating a com- 10 stallation
of the type described, two rotary  bined leg column member and dual rack
75 power devices carried by the frame, and  according to a still further
embodiment; gearing carried by the frame and oper-    Fig. 18 is a
sectional view taken on line atively connecting each of the power de-
18-18, Fig. 17; and vices to drive a different one of the shafts   Fig. 19
is a transverse sectional view 15 whereby rotation of the pinions effects
ver-  illustrating a single-member leg structure 80 tical adjusting
movement of the leg rela-  equipped with two dual racks according to tive
to the structure to be supported there-  another embodiment of the
invention. by on which said jacking unit is mounted.    Turning now to the
drawings in detail, The invention will now be described in  and first to
Figs. 1-3, the invention illus- 20 detail and is illustrated, by way of
example, trated as incorporated in an offshore plat- 85 in the accompanying
diagrammatic draw-  form comprising a structure 1 and a plur- ings, in
which: -                        ality of upright leg structures 2. For
illus- Fig. 1 is a side elevational view of a  trative purposes, the
structure 1 has been platform  structure incorporating one em-  shown as a
buoyant hull of simple rect- 25  bodiment of the invention;
angular plan configuration, and equipped  90 Fig. 2 is a top plan view,
taken on line  with four of the leg structures, each adja- 2-2, Fig. 1, and
on smaller scale than  cent a different corner of the hull. To ac- Fig. 1;
commodate each leg, the hull is provided Fig. 3 is a fragmentary top plan
view  with a plurality of openings which extend 30 taken on line 3-3, Fig.
1;               completely through the hull from bottom  95 Fig. 4 is a
transverse sectional view, on  to top and are indicated generally at 3,
Fig. substantially larger scale than Fig. 1, of a  2. Above each opening 3,
a jack house 4 jacking unit employed in the platform struc-  is mounted on
the deck of the hull and ture of Fig. 1;                         projects
upwardly for a substantial dist- 35   Fig. 5 is a front elevational view of
the  ance, surrounding the corresponding leg. 100 jacking unit of Fig. 4;
In this embodiment, each leg structure Fig. 6 is a side elevational view of
the  2 comprises three tubular column members jacking unit of Pig. 4;
5, the column members being mutually Fig. 7 is a sectional view, taken
gener    parallel and spaced apart laterally to de- 40 ally on line 7-7,
Fig. 5, of one of the  fine a triangle with each column member 105 gear
boxes of the jacking unit of Figs. 4-6;  located at a different one of the
apices. Fig. 8 is a longitudinal sectional view  Column members 5 are
interconnected by of one of the drive pinion assemblies of the  horizontal
brace members 6, and diagonal, jacking unit of Figs. 4-6;
generally longitudinal brace members 7 ex- 45   Fig. 9 is a transverse
sectional view taken  tend between each adjacent pair of sets of 110
generally on line 9-9, Fig. 1;          horizontal brace members. Fig. 10
is a transverse sectional view,   The column members 5 are all identical,
taken on line 10-10, Fig. 1, and showing  having the transverse
cross-section seen in the transverse cross-sectional view  of a  Fig. 10.
Each column member is formed 50 column member of one of the leg structures
from relatively thick metal stock, generally 115 of the platform;
in the fashion common for the manufacture Fig. 11 is a fragmentary
transverse sec- of heavy wall pipe, and includes a circular tional view of
a portion of the structure  wall portion 8 which extends for approxim-
shown in Fig. 10;                       ately [err], and two flat portions
9 which 55   Fig. 12 is a transverse sectional view  project as tangential
extensions of the cir- 120 taken generally on line 12-12, Fig. 1;    cular
portion 8 and thus converge out- Fig. 13 is an enlarged fragmentary sec-
wardly to terminate in two parallel straight tionat view illustrating one
of the guide  edges 10. shoes employed in the structure shown in    Each
column member 5 is completed by 60 Fig. 12;
a dual rack member 11 which, in this em- 125 Fig. 14 is a view similar to
Fig. 13 but bodiment, is in the form of a heavy flat illustrating  another
embodiment of the  metal bar of elongated rectangular trans 



guide shoe;                             verse cross-section. Two sets of
rack teeth Fig. 15 is a transverse sectional view  12 and 13 are provided,
each extending 65  similar to Fig. 10 but illustrating a com-  along a
different one of the two small sides 130    3
1,329,830                                     3 of the rectangular rack
member. The crest-    At the front of the jacking unit, end to-crest width
of rack member 11 is only  plates 21 and 22 are notched, as indicated
slightly less than the diameter of circular  at 25 and 26, respectively, in
Figs. 4 and 5, portion 8 of column member 5. The root-  so that the jacking
unit can be disposed 5 to-root width of the rack member 11 is  immediately
adjacent the  corresponding 70 significantly greater than  the transverse
rack member 11 with the rack member ex- space between the edge portions 10
of  tending freely through the two notches. column member 5. Accordingly,
with the  Each jacking unit 20 is fixedly mounted longitudinal center line
of rack member 11  within one of the jack houses 4. In 'this 10 extending
parallel to the longitudinal axis  connection, as will be clear from Figs.
5  75 of column member 5 in a location spaced  and 9, there are provided in
each jack equally from the two edge portions 10, the  house a pair of
vertically spaced, horizon- two edge portions 10 can both be engaged  tally
extending, circular frame members 27 with one flat face 14 of the body of
the  and 28, the vertical spacing between frame 15  rack, as seen in Fig.
10.                members 27 and 28 being such that the 80 Each edge
portion 10 includes a narrow  jacking units can be disposed therebetween,
face 15, Fig. 11, cut at such an angle that,  as seen in Fig. 5, with upper
end plate 21 when the rack member 11 and column  of the jacking unit frame
engaged beneath member 5 are assembled as seen in Fig 10, and rigidly
secured to frame member 27, 20  the two narrow faces 15 will be in flush
lower end plate 22 of the jacking unit 85 engagement with the flat face 14
of the  being engaged over and rigidly secured to rack member. Each edge
portion 10 also  frame member 28. Members 27 and 28 are includes a wider
face 16, Fig. 11, cut at an  rigidly interconnected by uprights 28a and
angle such that, when the column member  are secured to the jack house, and
thus to 25  and rack member are assembled as just  the hull, by any
suitable structural fram- 90 described, the wider surface 16 will slant
ing. Pad members 29 and 30 can be pro- toward the interior of the column
member  vided, respectively, between end plate 21 at an angle of
approximately [err] with sur-  and frame member 27 and between end face 14
of the rack member. The two edge  plate 22 and frame member 28, to allow 30
portions 10 of column member 5 are  minor vertical adjustments of the
jacking 95 welded to surface 14 of the rack member  unit relative to frame
members 27 and 28. by providing a small outer sealing bead    As best seen
in Fig. 4, two spaced parallel 17, Fig. 11, and by providing a larger weld
partitions 31 and 32 extend completely bead 18, by emersion welding
techniques,  between end plates 21, 22 and side plates 35  between surfaces
16 and 14, Fig 11. The  23, 24, the partitions being welded to plates 100
relatively heavy rack member 11 is thus  21-24. A centrally located upright
stiffen- integrated into the column member of the  ing plate 33 is provided
at the center of leg structure, not only closing the space  the jacking
unit and lies in a plane parallel between edge portions 10 but also con-
to the two side plates. Stiffening plate 33 has 40 stituting  a
load-bearing portion  of the  its edges respectively welded to the parti-
105 column member.                          tions 31, 32 and the upper and
lower end From  Fig. 10, it will be seen that the  plates. Partition 31 is
provided with two teeth 12 and 13 project in a common plane  pairs of
circular openings 34, Fig. 4, and which extends across the converging
planes  the rear partition 32 is similarly provided 45 of portions 9 of the
column member in  with pairs of circular openings 35. Each 110 such fashion
that each set of rack teeth  opening 35 is aligned with a different one is
spaced outwardly from column member  of the openings 34, and each aligned
pair 5 by a distance sufficient to establish free  of openings 34, 35
accommodates a- different access to the rack teeth for establishing the
one of the drive pinion assemblies 36, 50 rack-and-pinion  relationship
hereinafter  shown in Fig. 8.                      115 described. It is
also to be noted that the    Each pinion assembly 36 includes a tub- outer
face 19 of the central portion of the  ular bearing housing 37 which
supports a rack member is freely exposed for sliding  front roller bearing
38 and a rear roller engagement with guide shoes, later de-  bearing 39.
The front and rear ends of 55  scribed.
housing 37 are dimensioned to be snugly 120 For each dual rack member 11,
there is  embraced by the walls of one of the open- 



provided a jacking unit indicated generally  ings 34 and 35, respectively.
The pinion at 20, Fig. 2, and shown in detail in Figs. assembly is secured
in place by a mounting 4--8. In this embodiment, all of the jack-  plate 40
which is bolted to the rear parti- 60  ing units 20 are identical. Each
jacking unit  tion 32. Each assembly 36 includes a drive 125 20 has a frame
comprising flat parallel  pinion 41 which is integral with a pinion upper
and lower end plates 21 and 22, re-  shaft 42, shaft 42 being journalled in
bear- spectively, interconnected by flat parallel ings 38 and 39 and having
a rear end upright side plates 23 and 24, respectively,  portion which
projects beyond the mount- 65  as seen in Fig. 5.                       ing
plate 40. A gear 43 is rigidly secured 130    4
1,329,830                                      4 to the rear end portion of
shaft 42. An  understood that each electric motor 46 is annular spacer 44
is disposed between gear  rigidly mounted on the outer side of the 43 and
bearing 39 to prevent the combina-  appropriate side plate 23, 24, the
motor tion of pinion 41 and shaft 42 from moving  being disposed with its
shaft in alignment forwardly relative to the bearings. Shaft 42  with the
input shaft 50 of the corresponding  70 is provided with a rearwardly
facing trans- gear box, and these two shafts being inter- verse annular
shoulder engaged with the connected by a suitable coupling Accord- front of
bearing 39 to prevent the com- ingly, operation of the electric motor 46
will bination of the pinion and shaft from being  cause the associated
drive pinion 41 to 10 shifted rearwardly relative to the bearings.  rotate
in a direction depending upon the 75 As will be seen in Fig. 5, each
jacking  direction in which the motor is driven and unit includes four  of
the pinion assemblies  at a very slow speed determined by the 36 and the
disposition of openings 34, 35, parameters of the combination of gear box
and thus of the pinion assemblies, is such  47 and gear 43. 15 that the
four pinions 41 are arranged in pairs   It will be understood by those
skilled in  80 with the pinions of each pair being spaced  the art that,
insofar as the general opera- apart horizontally and with the two pairs
tion of the apparatus described so far is of each pair being spaced apart
vertically. concerned, the electrical motors 46, or It will be  understood
from   Fig. 4  equivalent power devices, can be operated 20 that all of the
four pinion 41 lie in  simultaneously, through  suitable control 85 a
common plane. With the jacking unit means (not shown) first to lower the
leg properly positioned, relative to the corres-  structures 2 from  the
platform when the ponding one of leg column members 5, the  platform is
brought to location, and then, corresponding rack member 11 extends be-
after the legs are properly engaged with 25  tween the pinions of each of
the two pairs  the floor of the body of water, to vertically  90 of pinions
in such fashion that each pinion  adjust the positions of the hull on the
legs, of the pair is engaged with a different one  this general operation
of rack-and-pinion of the sets of rack teeth. Accordingly, each  pipe
platform jacking apparatus being well pair of drive pinions can be
considered as  known in the art. However, the provision 30 being opposed
across the rack member.   of the dual rack members and cooperating 95 While
the jacking units of this embodi-  opposed pairs of drive pinions according
ment are illustrated as comprising only two  to the invention provides
distinct advant- pairs of the drive pinions 41, it will be ages not
heretobefore attained. Particularly understood that any' suitable number of
recognizing that the drive pinions of each 35 pairs of opposed drive
pinions can be em-  opposed pair are carried by the same rigid 100 ployed.
framing structure, it will be seen that forces Each of the-drive pinions 41
is driven  tending to disengage any of the drive pinons from  a rotary
power device, such as an  from the corresponding set of rack teeth
electrical motor 46, Figs. 4-6. via a speed will be opposed inherently by
engagement 40 reducing gear box 47, it being understood  of the other
pinion of the opposed pair 105 that the motors 46 are all identical, as are
with its particular set of rack teeth. Fur- the gear boxes 47. As seen in
Fig. 7, each  ther, using vertically spaced opposed pairs gear box 47
comprises a housing 48 which  of drive pinions, any tendency for the rack
is secured to the outer face of the corres-  member to tilt, generally in
the plane of 45  ponding one of the side plates 23, 24 of the  the drive
pinions, will be automatically op- 110 jacking unit by bolts extending
through  posed by at least two of the drive pinions. mounting plate 49. The
gear box com-  Thus, considering Fig. 5, tilting movement prises an input
shaft 50 carrying a gear 51  of the' rack member which would tend to meshed
with a larger gear 52 supported by  disengage the same from the upper left-
50 shaft 53. Also carried by shaft 53 is a  hand one of the four pinions
would be 115 



smaller gear 54 meshed with larger gear opposed not only by the upper
right-hand 55, the latter being secured to a shaft 56. one of the pinions
but also by the lower Also secured to shaft 56 is a pinion 57  left-hand
one of the pinions, all as viewed which projects through an opening in
hous-  in Fig. 5. The overall effect of the com- 55 ing 48 in a location
behind partition 32, the  bination of the dual rack member with the 120
disposition of the gear box being such that opposed sets of drive pinions
is thus to pinion 57 is meshed with the corresponding  assure positive
engagement between the one of gears 43. In this connection, refer-  pinions
on the rack teeth throughout the ring again to Fig. 4, it will be seen
that, extent of the rack member located in the for each pair of drive
pinions 41, the cor- jacking units at any particular time.    125
responding  shafts 42  are  of different   To further stabilize the
structure the lengths so that the corresponding ones of  dual rack members
are also employed in gears 43 are in overlapping, staggered rela- such
fashion as to coact with the upper tion.                                and
lower guide shoes separated by a sub- 65   Considering Figs. 4, 5 and 6, it
will be  stantial vertical distance.As seen in Figs. 130    5
1,329,830                                      5 1 and 3, a vertically
spaced pair of hori-  rupted central portion of the rack member. zontally
extending circular support mem-  The horizontal braces 77 of the leg struc-
bers 60 is supported above each jack house  ture are welded directly to
side plate 71. 4, as by frame members 61. Secured to the    Fig. 16
illustrates another embodiment 5 inner periphery of support members 60 are
of the invention, in which the column  70 three guide shoes 62, the three
shoes 62  members 80 of the leg structures are of being equally spaced and
so located that  right cylindrical tubular transverse cross- each shoe will
be aligned with the path of  section, eg., conventional heavy wall pipe.
travel of a different one of the dual rack  The dual rack member 81 can be
in the 10 members 11. Similarly, at the bottom  of  form  of a cast metal
bar comprising a 75 each opening 3, the hull 1 is provided with  central
portion 82 and opposed sets of rack a rigidly mounted, circularly
extending, teeth 83, 84. Two longitudinally extending horizontal support
member 63, Fig. 12.  ridges 85, 86 project from the rear face of Three
guide shoes 64 are secured to the  the rack member terminating in parallel,
15 inner periphery of support member 63, each  coplanar edges which are
welded to the 80 guide shoe 64 being aligned vertically  column member 80,
with each ridge being below a different one of the guide shoes  located on
a different side of the weld 87 62 and, therefore, centered on the path of
of the tubular column member. The rack travel of a different one of the
rack mem-  member is relieved at 88, between the two 20 bers 11. As seen in
Fig. 13, the guide shoes  ridges 85, 86 to reduce the quantity of 85 64 are
so dimensioned and located that the  metal involved. The horizontal bracing
of active face 65 of the guide shoe is held in  the leg structure,
indicated at 89, is welded sliding engagement with the outer face 19
directly to tubular member 80. of the corresponding rack member. The
Figs. 17 and 18 illustrate a column struc- 25 relationship between the
upper guide shoes  ture, according to another embodiment of 90 62 and the
rack members is the same as  the invention, in which the entire structure
that shown in Fig. 13 for the lower guide  is fabricated from metal plate
without re- shoes.                                  quiring any forming
operation to provide The effect of the upper and lower sets  a curved
structure. Here, the column mem- 30 of guide shoes just described is to
coact  ber 90 comprises two side plates 91, 92, the 95 with the jacking
units to maintain proper  side plates being flat and of greatly elong-
positional relationship between the legs 2  ated rectangular plan
configuration. Each and, therefore, the dual rack members, on  side plate
91, 92 has one of its long edges the one hand, and the jacking units, on
the  93, 94, respectively, welded to the rear face 35 other hand, and also
to counteract bending  95 of the uninterrupted central portion of 100 and
tilting movements in the leg structures.  rack member 96. The side plates
diverge Instead of employing guide shoes with  outwardly away from the rack
member, with only one flat guide face, as illustrated  each side plate
slanting away from the rear with respect to guide shoes 62 and 64, the
face 95 of the rack member at an angle 40 guide shoes can be of generally
U-shaped  conforming to the configuration of the leg 105 configuration, as
indicated at 66 in Fig. 14. structure. A plurality of stiffening partitions
Here, the guide shoe 66 includes end por-  97 are welded between the side
plates 91, tions 67 and 68 which project forwardly  92. An additional
elongated rectangular, flat from the guide shoe and which are spaced  plate
98, parallel to the rack member 96, 



45 apart by a distance adequate to accom-  has its edges welded
respectively to side 110 modate the entire rack member 11 with a  plates 91
and 92. sliding fit between the crests of the rack    A flat outer flange
plate 99 is provided teeth and the corresponding one of the  in each of a
plurality of locations where end portions 67, 68.
provision of the horizontal braces 100 is 50   As seen in Fig. 15, the leg
structures 2  required. Each plate 99 has one of its 115 can be made up of
column members which  edges welded to the outer surface of plate are not of
pipe-like configuration. In this  98 in such fashion that plate 99 lies in
a embodiment, the column member 70 is  common plane with the corresponding
one gnerally in the form of a double-webbed  of the stiffening partitions
97. Plate 99 also 55  H-beam comprising a side plate 71, two web  has
diagonal edge portions welded to the 120 plates 72, and the rack member 73.
All of  portions of side plates 91 and 92 which members 71-73 are rigidly
interconnected  project beyond the plane of plate 98. Each throughout their
length, as by welding. Rack  horizontal stiffening member 100 is in the
member 73 is identical with rack member  form of a heavy wall right
cylindrical pipe 60  11, Fig. 10, and includes two opposed  and is provided
with a diametrically dis- 125 sets of teeth 74 and 75, the teeth of each
posed slot at its end to accommodate the set projecting outwardly beyond a
different flange plate 99, as will be clear from com- one of the web plates
72. The appropriate  parison of Fig. 17 and Fig. 18. The hori- edges of web
plates 72 are in flush engage-  zontal brace members 100 are welded di- 65
ment with the flat face 76 of the uninter-  rectly to the flange plate 99.
130    6                                         1,329,830
6 The rack member 96 can be in all re-  embody  identical jacking  units
for all spects identical with rack members 11 and  columns of each leg, it
is contemplated 73 of Figs. 10 and 15, respectively, an   that in such
installations one or more of includes opposed sets of rack teeth, 101,  the
jacking units for each leg can have 5102.
more or fewer pinion pairs than do the  70 The embodiment of the invention
ilus-  other jacking units for that leg. Similarly, trated in Figs. 17 and
18 has the ad-  though leg structures of triangular trans- vantage that,
since no forming operations  verse cross-section are described with re- to
provide curved configurations are in-  ference to certain embodiments, it
will be 10  volved, the column member 80 can be  understood that square and
other poly- 75 fabricated in relatively longer sections than  gonal
configurations can be used. is true of structures such as that seen in Fig.
10.                                     WHAT WE CLAIM  IS:- In the case of
smaller offshore structures, 15  each leg of the structure may be made
1. An offshore installation of the type  80 up of a single structural
member, rather  described comprising a structure to be sup- than a
plurality of column members. Fig.  ported and a plurality of legs for
support- 19 illustrates the manner in which the in-  ing the stucture,
improved jacking means vention is applied to  such an offshore  for
connecting the structure to the legs in 2Q  structure. Here, the leg 105 is
illustrated  vertically adjustable fashion, comprising a  85 as a right
cylindrical tubular member, such  plurality of elongated rack members each
as a conventional heavy wall pipe. Two  having two parallel opposite sides
with each rack members 106 and 107 are employed,  side having a set of rack
teeth extending the rack members being identical and of  therealong in such
fashion that the two 25  the same configuration  hereinbefore de-  sets of
tee  of each rack member face  90 scribed with reference to Figs. 10 and
15-  away from each other, each of said rack 18. Thus, rack member 106 has
an un-  members being rigidly secured to one of interrupted  central
portion  108 and two  the legs along a central longitudinally ex- opposed
sets of rack teeth 109, 110. Sim-  tending portion of the rack member in 30
ilarly, rack member 107 has an uninter-  such fashion that the teeth
thereof are  95 rupted central portion 111 and two op-  spaced outwardly
from  the leg to which posed sets of rack teeth 112, 113. Rack  the rack
member is secured, and a plur- member 106 is secured throughout its length
ality of jacking units carried by the struc- to leg 105 by an elongated,
longitudinally  ture to be supported and each comprising 35  extending
metal strip 114 which has its  two pinions, rigid means supporting said 100
inner edge welded to leg 105 and its outer  pinions for rotation about
spaced parallel edge welded to the central portion of por-  axes so located
that said pinions are spaced tion 108 of rack member 106.  In like  across
the corresponding one of said rack 



fashion, rack member  107  is secured  members and each operatively meshed
with 40  throughout its length to leg 105 by a metal  a different one of
the two sets of rack teeth 105 strip 11  welded in the same manner as
thereof, two rotary power devices, and strip 114. Strips 114 and  115 lie
in a  gearing operatively connecting each of said common  lane including
the longitudinally  power devices to a different one of said central axis
of leg 105 and are thus spaced  pinions to drive the pinions, forces
tending 45   diametrically across the leg. Rack members  to disengage one
of said pinions from the 110 106 and 107 are mutually parallel and lie
corresponding set of rack teeth being op- in planes which are at right
angles to the  posed by reason of engagement of the other common plane of
strips 114, 115. It will of said pinions with its' corresponding set be
understood that, depending on th  dia-  of rack teeth. 50  meter of leg
105, only one, or more than    2.  An offshore installation according to
115 two, of the rack members can be employed.  claim 1, wherein each leg
comprises a plur- It is to be noted that in all of the struc-   ality  of
rigidly  interonnected  upright tures of Figs, 15-19, the outer faces  of
column members, each of said rack mem- the rack members are exposed for
oper-  bers being rigidly secured to a different one 55  ative engagement
with guide shoes in the  of the column members and each of the l20 same
fashion hereinbefore described with  legs being equipped with a plurality
of said reference to Figs. 3.13 and 14.                       rack members.
While particularly advantageous embodi-                         3. An
offshore installation according to ments of the invention have been
described  claim  1, wherein the legs each comprise a 60  for illustrative
purposes, it will be under-  tubular column member the wall of which 125
stood that various changes and modifica-  extends for less than [err],
whereby the tions are possible within the scope of the  column member has
two longitudinally ex- invention as defined by the appendent tending free
edges, each of said rack mem- claims. For example,while installations  bers
being welded to said free edges of 65  employing multi-column leg
structures can  the corresponding column member.                130    6
1,329,830                                     6 The rack member 96 can be
in all re-  embody identical jacking units for all spects identical with
rack members 11 and  columns of each leg, it is contemplated 73 of Figs. 10
and 15, respectively, and  that in such installations one or more of
includes opposed sets of rack teeth, 101, the jacking units for each leg
can have 5  102.                                     more or fewer pinion
pairs than do the  70 The embodiment of the invention illus-  other jacking
units for that leg. Similarly, trated in Figs. 17 and 18 has the ad-
though leg structures of triangular trans- vantage that, since no forming
operations  verse cross-section are described with re- to provide curved
configurations are in-  ference to certain embodiments, it will be 10
volved, the column member 80 can be  understood that square and other poly-
75 fabricated in relatively longer sections than  gonal configurations can
be used. is true of structures such as that seen in Fig. 10.
WHAT WE CLAIM  IS:- In the case of smaller offshore structures, 15 each leg
of the structure may be made    1. An offshore installation of the type  80
up of a single structural member, rather  described comprising a structure
to be sup- than a plurality of column members. Fig. ported and a plurality
of legs for support- 19 illustrates the manner in which the in-  ing the
structure, improved jacking means vention is applied to such an offshore
for connecting the structure to the legs in 20  structure. Here, the leg
105 is illustrated  vertically adjustable fashion, comprising a  85 as a
right cylindrical tubular member, such  plurality of elongated rack members
each as a conventional heavy wall pipe. Two  having two parallel opposite
sides with each rack members 106 and 107 are employed, side having a set of
rack teeth extending the rack members being identical and of therealong in
such fashion that the two 25 the same configuration hereinbefore de-  sets
of teeth of each rack member face 90 scribed with reference to Figs. 10 and
15-  away from each other, each of said rack 18. Thus, rack member 106 has
an un-  members being rigidly secured to one of interrupted central portion
108 and two  the legs along a central longitudinally ex- opposed sets of
rack teeth 109, 110. Sim-  tending portion of the rack member in 30 ilarly,
rack member 107 has an uninter-  such fashion that the teeth thereof are
95 rupted central portion 111 and two op-  spaced outwardly from  the leg
to which posed sets of rack teeth 112, 113. Rack  the rack member is
secured, and a plur- 



member 106 is secured throughout its length  ality of jacking units carried
by the struc- to leg 105 by an elongated, longitudinally  ture to be
supported and each comprising 35 extending metal strip 114 which has its
two pinions, rigid means supporting said 100 inner edge welded to leg 105
and its outer  pinions for rotation about spaced parallel edge welded to
the central portion of por-  axes so located that said pinions are spaced
tion 108 of rack member 106.  In like  across the corresponding one of said
rack fashion, rack  member  107  is secured  members and each operatively
meshed with 40 throughout its length to leg 105 by a metal a different one
of the two sets of rack teeth 105 strip 115 welded in the same manner as
thereof, two rotary power devices, and strip 114. Strips 114 and 115 lie in
a  gearing operatively connecting each of said common plane including the
longitudinally  power devices to a different one of said central axis of
leg 105 and are thus spaced  pinions to drive the pinions, forces tending
45 diametrically across the leg. Rack members  to disengage one of said
pinions from the 110 106 and 107 are mutually parallel and lie
corresponding set of rack teeth being op- in planes which are at right
angles to the  posed by reason of engagement of the other common plane of
strips 114, 115. It will of said pinions with its corresponding set be
understood that, depending on the dia-   of rack teeth. 50  meter of leg
105, only one, or more than    2. An offshore installation according to 115
two, of the rack members can be employed. claim 1, wherein each leg
comprises a plur- It is to be noted that in all of the struc-  ality  of
rigidly interconnected  upright tures of Figs. 15-19, the outer faces of
column members, each of said rack mem- the rack members are exposed for
oper-  bers being rigidly secured to a different one 55 ative engagement
with guide shoes in the  of the column members and each of the 120 same
fashion hereinbefore described with  legs being equipped with a plurality
of said reference to Figs. 3, 13 and 14.         rack members. While
particularly advantageous embodi-  3. An offshore installation according to
ments of the invention have been described  claim 1, wherein the legs each
comprise a 60 for illustrative purposes, it  will be under-  tubular column
member the wall of which 125 stood that various changes and modifica-
extends for less than [err], whereby the tions are possible within the
scope of the  column member has two longitudinally ex- invention as defined
by the appendant tending free edges, each of said rack mem- claims. For
example, while installations bers being welded to said free edges of 65
employing multi-column leg structures can  the corresponding column member.
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7 4. An offshore installation according to  to claim I wherein each of said
rack mem- claim 1, wherein the legs each comprise a  bers has an outwardly
facing longitudin- column member in the form of an H-beam  ally extending
face disposed between the and each of said rack members constitutes  two
opposed sets of rack teeth thereof, the 5  one side of the corresponding
one of said  installation further comprising a plurality  70 H-beams.
of upper guide shoes carried by and spaced 5. An offshore installation
according to  above the structure to be supported, each claim  1 wherein
the legs each comprise a  of said upper guide shoes slidably engaging
tubular column  member of curvilinear  said longitudinally extending face
of a dif- 10 transverse cross section, each of said rack  ferent one of
said Tack members, and a 75 members has two integrally formed longi-
plurality of lower guide shoes carried by tudinally extending mutually
parallel ridges  the structure to be supported and located located on
different sides of the longitudinal adjacent the bottom thereof, each of
said center line of the rack member, said ridges  lower guide shoes
slidably engaging said 15  of each rack member being welded to the
longitudinally extending face of a different 80 corresponding column
member.            one of said rack members. 6. An offshore installation
according to    13. An offshore installation according claim 1 wherein the
legs each comprise a  to claim 1 and of the type wherein each column member
made up of a plurality of of the legs comprises a plurality of mutually 20
plates secured together to form an elong-  parallel, laterally spaced,
rigidly intercon- 85 ated hollow structure of which the plates  nected
column members each equipped with constitute the wall and the wall has a
longi-  one of said rack members, each of said tudinally extending gap
defined by edges  rack members including an outwardly fac- of two of said
plates, and each of said rack  ing longitudinal face disposed between the
25  members is secured to a different one of  two sets of rack teeth
thereof, the installa- 90 said column members by welds between  tion
further comprising a plurality of guide 



said edges and the body of the rack mem-  shoes, and a plurality of guide
shoe sup- ber.                                    ports equal in number to
the legs and 7. An offshore installation according to  carried by the
structure to be supported, 30  claim 6 wherein each of said column mem-
each of said supports carrying a plurality 95 bers comprises three plates
so arranged  of guide shoes in a location above the that two of the plates
converge away from   structure to be supported, the guide shoes the other,
said two plates having their edges of each support being spaced apart in a
which are most distant from  said other circular series and each disposed
in sliding 35 plate spaced apart to provide said longi- engagement with
said longitudinal face of 100 tudinally extending gap.                a
different one of said rack members. 8. An offshore installation according
to    14. An offshore installation according claim 7 wherein each of said
column mem-  to claim 12 or claim 13 and wherein said bers is additionally
provided with a plur-  guide shoes are each of generally U-shaped 40  ality
of flat flange plates welded to the side  configuration and accommodate the
cor- 105 of said other plate which faces away from responding rack member
with a sliding fit. the rack  member, the legs comprising    15. A jacking
unit comprising a rigid transverse brace members secured to said  frame,
two parallel shafts mounted on the flange plates.
frame for rotation about fixed axes, two 45    9. An offshore installation
according to  pinions each fixed to a different one of the 110 claim 1,
wherein each of the legs is in the  shafts for drive thereby, said pinions
being form  of a single tubular member and a  spaced apart and
accommodating there- plurality of said rack members are secured  between a
dual rack member carried by to each of said tubular members.        a leg
forming part of an off-shore installa- 50    10. An offshore installation
according  tion of the type described, two rotary. 115 to claim 9 wherein
each of said rack mem-  power devices carried by the frame, and bers is so
disposed that the two sets of gearing carried by the frame and operatively
teeth thereof lie in a plane which is parallel connecting each of the power
devices to to the longitudinal axis of the tubular mem- drive a different
one of the shafts whereby 55  ber but spaced laterally from  the outer
rotation of the pinions effects vertical ad- 120 surface thereof.
justing movement of the leg relative to the 11. An offshore installation
according  structure to be supported thereby on which to claim  10 wherein
an elongated longi-  said jacking unit is mounted. tudinally extending
metal strip is interposed    16. A jacking unit according to claim 60
between each of said rack members and  15 and further comprising two
additional 125 the corresponding tubular member, said  pinions and shafts
mounting the same on strip having one of its edges welded to the  said
frame, said additional pinions also rack member and the other of its edges
being spaced apart to accommodate the welded to the tubular member.
dual rack member therebetween, each of 65    12. An offshore installation
according  said additional pinions being mounted to 130    8
1,329,830                                        8 rotate about a fixed
axis parallel to the  15 or 16 constructed and arranged sub- axes of
rotation of said shafts to which  stantially as herein described with
reference said first mentioned pinions are fixed.    to Figures 4 to 8 of
the accompanying 17. An offshore installation according to  drawings.
15 5  claim  1, constructed and arranged sub- stantially as herein
described with reference         For the Applicants: to, and as shown in,
Figures 1 to 13, or         CARPMAELS & RANSFORD, Figures 1 to 13 as
modified by Figure 14,           Chartered Patent Agents, or Figure 15, or
Figure 16, or Figures 17          24 Southampton Buildings, 10  and 18, or
of the accompanying drawings.                 Chancery Lane, 18. A jacking
unit as defined in claim                London, W.C.2. Printed for Her
Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1973.
Published at The Patent Office, 25 Southampton Buildings, London WC2 1AY
from which copies may be obtained.    


