
States atent 1191 [11] 3,60,122 
Cernosek [45] Jan. 14, 1975 

[54] POSITIONING APPARATUS 2,900,091 8/1959 Minter ............................... .. 214/25 
_ . . 3,385,014 5/1968 Haug ........ .. 

[76] Invent“ L°‘“S C- ceml’sek’ 214 wmkler 3,404,741 10/1968 Gheorghe ...................... .1 214/25 x 
Dr» Houston, TeX- 77°27 3,680,322 8/1972 Nomi, Jr. et al. ................. .. 61/7213 

[22] Filed: ‘Dec- 7, 1972 FOREIGN PATENTS OR APPLICATIONS 

[21] Appl. No.: 313,113 1,124,425 7/1956 France ............................... .. 21412.5 
1,491,374 7/1967 France ............................... .. 61/723 

[52] US. Cl ................ ..,2l4/l P, 29/200 P, 61/723, - - _ 173/90’ 214/147 R Primary Examiner Frank E. Werner 

[51] Int. Cl. ......................................... .. B63B 35/04 
[58] Field of Search ....... .. 214/25, 1 P, 147 G, 1 o, [57] ABSTRACT 

214/1 PB, 147 R, 147 T; 228/4, 6, 44; Apparatus for transferring a tubular member such as'a 
29/200 P; 61/723; 193/17, 18; 173/90 pipe from a storage area such as an oil well drilling 

platform or barge to a submerged position at least 
[56] {1; References Cited partly underwater for the purpose of driving pile, lay 

UNITED STATES PATENTS ing pipe or other related uses. 

2,874,860 2/1959 King .............................. .. 214/130 R 13 Claims, 6 Drawing Figures 



3.860.122 PATENTEDJAN 1 ‘H975 
SHEET 10F 4 

2, 
I‘ 

’ 28b 2.88. P 10a 

Ill. 





PATENTEDJAN 1 4191s ' . 

' ' sum 3 or; 4 
‘ ‘ 3.860.122 





I ‘ . 

POSITIONING APPARATUS 

' BACKGROUND OF'TI-IE INVENTION 
The field of this invention is apparatus for moving 

and positioning tubular members such as pipe or the 
like. 

In offshore oil well drilling operations, the drilling 
platform is positioned at the desired location and one 
or‘ more legs of this drilling platform are extended 
downwardly to the bottom. When the body of wateris 
particularly deep and the sea quite rough, it may be 
necessary to further secure the position of the platform 
by driving a cluster of piles about each platform leg. 
The piles may be very long, extremely heavy sections 
of pipe which must be lowered down to the ocean floor 
one at a time and welded orotherwise attached to 
gether to form a supporting column if the depth is 
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greater than the length of a single pipe section. After ' 
the column extends from the platform to the ocean 
?oor, pile driving equipment may be used to drive the 
column into the bottom. One of the very difficult prob 
lems encountered in driving such piles is handling the 
extremely long, heavy pipe sections that must be 
moved to an almost vertical position from a storage po 
sition. 
Another problem with positioning very heavy pipe 

lengths is found in laying large pipelines on the ocean 
?oor. In laying pipe, the individual very heavy pipe sec 
tions are held at an acute angle while connected to the 
pipeline and then lowered into the ocean. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide new and 
improved apparatus for positioning an elongated mem 
ber such as a pipe for movement from stored position 
on a platform or barge to a submerged position at least 
partly underwater. 

It is another object of this invention to safely move 
and exactly position extremely long and heavy lengths 
of pipe for movement to a submerged position. 

It is a further object of this invention to move a plu 
rality of pipe lengths from a stored position aboard a 
platform or barge to a submerged position and to con 
nect two or more of such pipe lengths together to form 
a column extending from the bottom of the body of 
water to the surface and thereafter to drive the column 
into the bottom in order to provide a support pile. 

In the preferred embodiment of this invention the po 
sitioning apparatus includes pipe positioner means 
mounted on a platform or barge for moving pipe to a 
release position wherein the pipe can be released to be 
lowered to a submerged position. A load means is oper 
ably attached to or associated with the platform and 
positioning means in order to move pipe from a stored 
position to a transfer position in which the pipe is trans 
ferred to the positioner means. The positioner means 
includes a tower having pivotally mounted thereon a 
pipe track with a plurality of pipe clamp assemblies 
which are adapted to receive a pipe length. The pipe 
track is pivotally movable by hydraulic power means or 
gear means between a transfer position in which pipe 
is moved into the plurality of clamp assemblies and the 
release position in which the pipe is released for move 
ment to a submerged position. 

In another embodiment of this invention, the load 
means may include laterally spaced towers having ele 
vators mounted thereon for moving a pipe length up 
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2 
wardly and-onto the pipe track of the positioner means. 
And, in a further embodiment of this invention, the 
load means may include a pivotal arm which is pivotally 
mounted to the platform “and is capable of receiving a 
pipe length and pivoting upwardly with said pipe length 
to a transfer position in which the pipe length is pulled 
onto the elongated track of the pipe positioner means. 
I After one or more pipellengths have been positioned 
to form a pile column extending from the bottom up 
wardly above the surface of the water, pile driving 
means is provided on the platform for movement into 
position to drive the pile column downwardly into the 
bottom so that the pile column can provide support 
such as for a leg of a drilling platform. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially schematic view in elevation illus 
trating the positioning apparatus of a preferred em 
bodiment for positioning pipe or other tubular mem 
bers for pile .driving; A 

FIG. 2 is a partially schematic view in elevation illus 
trating another embodiment of this invention wherein 
individual pipe lengths are positioned for connection 
with an underwater pipe line; 

FIG. 3 is a partially schematic, isometric view of the 
elevator lift of an alternate embodiment of this inven~ 
tion; 

FIG. 4 is a partially schematic view in elevation of an 
alternate embodiment of the pipe positioner apparatus 
for positioning pipes either for forming piles underwa 
ter or for laying underwater pipeline; 
FIG. 5 is a sectiogal view taken along 5-5 of FIG. 

4 illustrating the pivotal clamp assemblies utilized in 
this invention; and 
FIG. 6 is an elevational view of pile driving apparatus 

utilized in combination with the pipe positioner appara 
tus of this invention. 

‘DESCRIPTION OF THE PREFERRED 
EMBODIMENT ' 

Referring to FIG. 1, the letter A generally designates 
apparatus A for transferring pipe P from a storage area 
generally designated as 10 on a platform 11 to a sub 
merged position at least partly under the surface 12 of 
a body of water. In Hg. 2, apparatus generally desig 
nated B is provided for moving a pipe length P from a 
storage area 14 on a barge 15 to a pipe laying position 
for laying a pipeline under the surface 12 of a body of 
water. The apparatus A and B of the embodiments of 
FIGS. 1 and 2, respectively, are basically similar in 
structure and like numbers and elements will be used 
throughout to describe similar structures. 

Referring again to FIG. 1, a rock-over tower means 
generally designated as 16 includes spaced inverted V 
shaped towers orsupport frames 16a which are 
mounted onto the platform 11, which may be a ?oating 
drilling platform. An elongated, enclosed channel or 
track 17 is pivotally mounted onto tower support 16a 
by the journalled pin assembly 18, which is journalled 
into the spaced tower support 16a. Referring to FIG. 5, 
the elongated channel 17 includes ae U-shaped track 
portion or elongated recess 17a which is adapted to re 
ceive a plurality of axially mounted clamp assemblies 
19 and 20. 
The clamp assemblies 19 and 20 are spaced along the 

elongated channel 17 and are basically identical in 
structure. For the purpose of explanation, the clamp 
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assembly 19 illustrated in FIG. 5 will be described in 
detail, it should be understood that this description of " 
the clamp assembly 19 fully applies to the clamp assem 
bly 20. The clamp assembly 19 of FIG. 5 includes a U 
shaped support plate 19a having a roller 19b mounted » 
to the botfom thereof. The roller 19b is positioned 
within the U-shaped track portion of the elongated 
channel 17. Jaw arms 19c are pivotally mounted onto 
legs 19d of the support plate 19a and include pipe en 
gaging elements 192 which are pivoted into frictional 
engagement with a pipe length P. The jaw arms 19c are 
movable into and out of engagement with a pipe length 
P by hydraulic power assemblies 21. The hydraulic 
power assemblies 21 include c'ylinder‘portions 21a at 
tached to the supportplate 19a and piston and rod por 
tions 21b which extend into pivotal connection with the 
jaw arms 19c. By hydraulic operation of the power cyl 
inder assemblies 21, the jaw arms are movable between 
positions in and out of engagement with the pipe length 
P. The generally U-shaped support plate 19a has a 
curved recess 19a formed between support legs 19d to 
receive the pipe P. ‘ . 

The roller 19b mounts the U-shaped support plate 
19a for longitudinal or axial movement along the elon 
‘gated channel 17. The axial movement of clamp assem 
bly is controlled by hydraulic cylinder power assem 
blies 22 which are illustrated schematically in FIG. 5. 
The power assemblies 22 are hydraulic rams which are 
attached to the elongated channel 17 and to the U 
shaped support plate 19a in order to move the entire 
clamp assembly 19 longitudinally of the elongated 
track portion 17a for a limited distance. The limited 
distance is controlled by the léfngth of the hydraulic cyl 
inder of the power ram 22 as is well known in the art. 
The clamp assemblies 19 and 20 cooperate to move a 
pipe length P along the elongated channel 17 in a man- ’ 
ner that is well known in the art. 
The elongated channel 17 is supported by connected 

beams 17b and 170 which cooperate with the channel 
17 to form a triangularly-shaped frame which is’ sup 
ported by a plurality of connecting supports 17d. 

‘ A gearwheel 23 is mounted onto the channel 17 for 
rotation ‘therewith about pivotal connecting pin assem 
bly l8 and ‘a gear drive‘ assembly 24 is mounted onto 
tower 16a and includes a driving gear engaging the gear 
wheel 23 whereby rotation of the driving gear causes 
rotation of the channel 17. The drive gear assembly 24 
maybe powered by any suitable means such as hydrau 
lic motors or internal combustion motors as desired. 
Utilizing the drive gear assembly 24 the elongated 

f channel 17 is movable to practically any angular posi 
. tion. 

A load means generally designated as 25 is operably 
connected to the rock-over tower means 16 and is mov 
able between the pipe pick-up position designated by 
number 32 (illustrated in solid lines in FIG. 1) and the 
pipe transfer position designated by number 33 (illus 
trated in i'maginaryilines in FIG. 1). The load means 25 
includes a triangularly-shaped load frame 26 which is 
formed of beams 26a, 26b and 26c which are welded or 
otherwise attached in a generally triangular shaped and 
supported in such shape or configuration by supporting 
members 26d. The load frame 26 has a roller 27 rolla 
bly mounted at one end thereof. The load frame 26 is 
pivotally connected to beam 170 of the frame for chan 
nel 17. This pivotal connection is made by any suitable 
means which will provide the necessary strength to sup 
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4 
port pivotal movement of the load frame 26 to and 
from the platform 11. The pivotal connection may be 
provided by a pin 27a'which extends between supports 
27b mounted onto frame beam 170. 
A pipe receiving means generally designated as 28 is 

pivotallyginounted onto the load frame 26 in order to 
receive a‘pipe length P and align the pipe length P with 
the elongated channel 17 of the rock-over tower means 
16. The pipe receiver means 28 includes a base 28a piv 
otally attached to load frame beam 26b by a pivotal 
connection 28b. Pivotally movable, spaced jaws 29a 
and 29b are mounted onto the base 28a. The jaws 29a 
and 29b may be of any suitable structure including a 
structure'similar to that of the axial movable clamping 
assemblies 19 and 20. Thus the jaws 29a and 2% may 
be opened to receive a pipe length P and there after 
closed to hold the pipe length P in position while the 
load means 25 moves upwardly in the direction of 
arrow 34 to position the pipe length P in alignment with 
the elongated channel 17 of the rock-over means 16. 
The pivotal movement of the base 28a with respect to 
the load frame 26 is controlled by hydraulically oper-~ 
ated piston and rod combination 30 which is pivotally 
connected to load frame beam 26b and to pipe receiv 
ing base 28a. The hydraulic cylinder assembly, which 
of course, is powered hydraulically, may be utilized to 
pivot base 28a and thus the pipe length P mounted in 
the jaws 29a and 29b to practicallly any desired angular 
position. 
A lift means generally designated as 31 is operably 

mounted on the channel frame beams 17b and 170 and 
extends into lifting engagement with the load frame 26 
for moving the load means 25 between the pipe pick-up 
position, which is designated 32 and the pipe transfer 
position, which is designated 33, in FIG. 1. The lift 
means 31 is a winch drive which includes a winch reel 
31a mounted on supports 31b which are connected to 
channel frame beams 17b and 170. A cable 31c is 
wound onto the winch reel 31a and extends over a ro 
tatably mounted pulley assembly 31d that is attached to 
end l7e of elongated channel 17. The cable 310 ex 
tends over a second pulley 312, which is rotatably 
mounted onto the load frame 26 at the point of connec 
tion of load frame beams 26b and 2l6c. The cable 310 
extends about the pulley assembly 3le and is'?xedly at 
tached to end 172 of the elongated channel 17. Suitable 
power means (not shown) are provided for winding the 
winch reel 31a such that the entire load means 25 can 
be moved between the pipe pick-up position at 32 and 
the pipe transfer position at 33 in FIG. 1. 

In operation and use of the apparatus A, the platform 
11, which may be a ?oating drilling platform, is moved 
to a desired position and, one or more platform legs are 
jacked or otherwise moved downwardly to the ocean 
floor. Due to the extreme depth of the water in some 
areas offshore, it is necessary to provide a cluster of 
piles about one or more of the platform legs. The appla 
ratus A of the preferred embodiment of this invention 
is provided for transferring pipe lengths P from the 
storage area on the platform 11 to a submerged posi 
tion at least partly below the water line 12. With the 
load means 25 in the pipe pick-up position designated 
as 32, the jaws,29a and 29b are opened and a pipe 
length P is moved along conveyor rollers 100 into the 
jaws 29a and 29b of the pipe receiving means 28. The 
winch reel 31a is then rotated in a counter-clockwise 
direction in order to wind up the cable 310 thereby 
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causing the load frame,“ 26 with the pipe length“ P 
mounted thereon to pivot about the pivotal connectgon 
27a and move upwardly in the direction of arrows '34 
to the substantially vertical, pipe pick-up position 33. 
If necessary, hydraulic power assemblies 30 are actu 
ated to pivot the pipe length P on base 28a until the 
pipe length P is aligned with the axis of the elongated 
channel 17 and the pipe clamp assemblies 19 and 20 
mounted thereon. It is to be noted that the pivotally 
mounted pipe receiving base 28a is positioned substan 
tially horizontally with the load frame 26 in the pipe 
pick-up position (with roller 27 on the floor of the plat 
form 11) in order to receive the pipe length P which 
has been stored in a horizontal position. 
With the pipe P and the load means 26- itself in the 

pipe transfer position designated as 33, the pipe clamp 
assemblies 19 and 20 are utilized in a well-known man-' 
ner to move the pipe P onto the elongated channel 17. 
Brie?y, this movement of the pipe length P axially with 
respect to the channel 17 onto the channel 17 is ac 
complished in the following manner. Pipe clamp assem 
blies 19 are opened in order to receive the pipe length 
P at least partially onto the elongated channel 17. 
Thereafter, the pipe clamp assemblies 19 are closed 
and the pipe clamp ‘assemblies 20 are opened and the 
pipe clamp assemblies 19 are moved axially to move 
the pipe length P further onto the elongated channel 
17. The alternate opening and closing of the clamp as 
semblies 19 and 20, with the closed ‘clamp assembly set 
moving the pipe length P axially onto the elongated 
channel 17', is continued until the pipe is moved en 
tirely onto the channel 17. In this positionwthe pipe 
length P is ready to be released for movement to a sub 
merged position at least partly below the water line 12. 
It might be mentioned that if the pipe length P, which 
is now mounted onto the elongated channel 17, is not 
in exactly the proper position for release, that the gear 
drive assembly as schematically represented at 24 may 
be actuated to rotate gear wheel 23 thereby-rotating 
the elongated channel 17 and pipe length L mounted 
there until the desired angular position is obtained. 
The platform 11 includes a hydraulically actuated 

pipe slip assembly generally designated as 35 which co 
operates with the pipe clamp assemblies 19 and 20 to 
control the movement of the pipe length L downwardly 
to a submerged position. The hydraulic slip assembly 
35 includes slips 35a and 35b which are hydraulically 
controlled by hydraulic cylinder assemblies 36a and 
36b, respectively. Thus, in order for the pipe length L 
mounted in the pipe clamp assemblies 19 and 20 to be 
positioned for release to a submerged position, it is nec 
essary that the lower end of the pipe length P be aligned 
for lowering between the hydraulically controlled plat 
form slips 35a and 35b. 
The pipe length P is gradually released downwardly 

from the substantially vertical positionthrough the. 
platform slip assembly 35 by means of the pipe clamp 
assemblies 19 and 20. The pipe clamp assemblies 19 
and 20 cooperate to move the pipe length P down 
wardly through the pipe slip assembly 35 in a well 
known manner. For example, one of the sets of pipe 
clamp assemblies such as 19 are loosened and the other 
set of pipe clamp assemblies 20 are hydraulically actu 
ated to move axially with the pipe length P attached 
thereto and axially moved therewith. Then, the pipe 
clamp assemblies 19 are locked into engagement with 
the pipe length L and the clamp assemblies 20 are loos 
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6 
ened and the pipe length L is again moved through a 
certain distance, which is determined by‘the size and 
stroke of the hydraulic power rams 22. This alternate 
locking of the clamp assemblies 19 or 20 against the 
pipe length L and axial movement thereof gradually re~ 
leases the pipe length L into the water below the water 
line 12. 

It is entirely possible that the situation will arise 
where the depth of the water below the drilling plat 
form 11 may be greater than one or more pipe lengths 
P. In this case, a second pipe length P is moved from 
the storage area 10 upwardly to the transfer position 33 
for the load means 25 and is transferred onto the elon 
gated channel 17 of the rock-over tower means 16. The 
second pipe length P is then rotated with the elongated 
channel 17 until _it is in position for release downwardly 
through the platform slip assembly 35. The pipe length 
P is then released downwardly until it comes into en 
gagement with the already submerged first pipe length 
P. The pipe lengths are then welded or otherwise at 
tached to form a pile column. Whenever sufficient 
lengths of pipe have been aligned and welded or other 
wise attached to each other to form a column which ex 
tends above the water line 12, the pile driving appara 
tus of FIG. 6 is then utilized to drive the pile column 
into the ocean ?oor. Thisoperation can be repeated 
until a cluster of piles surrounds the platform leg 
thereby supportingthc platform firmly in spite of the 
tremendous depth of the water and high seas. 
The pipe laying apparatus B of FIG. 2 is basically sim 

ilar in structure to the pipe transferring and positioning 
apparatus A of FIG. 1 and operates in the following 
manner. The entire apparatus B is mounted onto a 
barge 15 or the oil well drilling platform 11. In the pipe 
laying apparatus B, a slip assembly 37 is mounted on 
the lower end of the elongated channel 17 by supports 
37a; the slips are schematically represented at 37b and 
37c and are used to support that portion designated as 
U of an underwater pipeline which has already been 
fabricated. The underwater pipe line U extends down 
wardly into the ocean and to the bottom thereof. The 
apparatus B may be utilized to lay an underwater pipe 
line utilizing extremely long, extremely heavy pipe 
lengths P which are nioved from a substantially hori 
zontal position in the barge storage area 14 to the 
sloped or inclined position of the rock-over tower 
means 16 as illustrated in FIG. 2 in the following man 
ner. The load means 25 is moved or lowered to the pipe 
pick-up position which may be designated as 38 and is 
illustrated in broken lines in FIG. 2. In the pipe pick-up 
position 38, a pipe length p can be moved over storage 
area rollers 14a onto the pipe receiving base 28a and 
the pipe jaws 29a and 29b are then moved into gripping 
engagement with the pipe length P. Thereafter, the 
winch reel 31a is rotated in a counter~clockwise direc 

. tion to wind the cable 31c thereon thereby lifting the 
entire load means 25, which includes the load frame 26 
and the pipe receiving means 28 with the pipe length 
P mounted thereon, upwardly to the pipe transfer posi 
tion of FIG. 2, which may be designated by the number 
39 and is illustrated in solid lines. With the load frame 
26 of the load means 25 in the pipe transfer position 29, 
the angular position or angle of inclination of the pipe 
length P mounted in jaws 29a and 29b can be adjusted 
by operation of hydraulic cylinder assembly 30. 
With the pipe length P aligned with that portion of 

the underwater pipeline U which is being held by the 
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pipe clamp assemblies 19 and 20, the pipe length P may 
be released slightly by jaws 29a and 2% until end P’ of 
the pipe length P abutsend U’, of the already fabricated 
pipeline U. Then, the abutting ends U’ and P’ may be 
welded together. Thereafter, the axially'mounted pipe 
clamp assemblies 19 and‘20 are alternately actuated to 
lower more of the underwter pipeline U under the 
water until the now connected pipe length P is being 
held within the clamp assemblies 19 and 20. The load 
means 25 is then ready to be moved downwardly to the 
pick-up position 38 in order to receive another pipe 
length P for movement upwardly to the transfer posi 
tion 39 in alignment with that portion of the pipeline U 
which is being held and supported within clamp assem 
blies 19 and 20 mounted on the elongated channel 17. 
The pipe positioner apparatus B of FIG. 2 has been 

described in operation such that the'pipe length P is 
welded to the already fabricated portion of the under 
water pipeline U being held by the rock-over tower 
means 16 prior to release of the pipe length P by the 
jaws 29a and 29b. It should be understood that it is 
within the scope of this invention to make the weld or 
other connection between the end U’ of ‘the already 
fabricated pipeline U and the pipe length P at some 
other point. For example, end U’ of the underwater 
pipeline U may be supported only by some portion of 
the clamping assemblies 19 and 20 or the pipeline may 
only be supported by the slip assembly 37. In either 
event, it would be necessary to release the pipe length 
P from the transfer position 39 and move the pipe 
length P onto;,the elongated channel 17 until end P' 
thereof abuts end U' of the pipeline. Then, the weld or 
other connection between the already fabricated pipe 
line,_U and the new pipe length P is made and the 
clamping assemblies 19 and 20 gradually release the 
newly added pipe length P downwardly to a lower posi 
tion along elongated track 17 so that another new pipe 
length P can be received from the load means 25. It is 
further noted that the angular position or slope of the 

,{portion of the underwater pipeline U being held by the 
a clamping assemblies 19 and 20 is quite adjustable just 
as the angular position of the pipe length P being held 
in ja'ws 29a and 29b of the load means 25 is entirely ad 
justable. 

2 Referring to FIG. 4, apparatus generally designated 
as C is provided for positioning a pipe length P for 

{imovemenbdownwardly to a submerged position in a 
-'manner similar to FIG. 1_. The pipe positioner C is 
' mounted on a platform 40, which may be a drilling plat 
form, and is utilized to move pipe lengths P from the 
horizontal position of the pipe length P' to a substan 
tially vertical position in alignment with the platform 
pipe slip assembly 41. A rock-over tower means 42 in 
cludes laterally spaced, inverted V-shaped towers 42a. 
The towers 42a (only one of which being shown in FIG. 
4) are mounted for rolling movement along the plat 
form 40 by any suitable means such as roller assemblies 
43. As elongated channel 44 identical to the elongated 
channel 17 is mounted for pivotal movement with re 
spect to the towers 42a by a pin assembly 45. A 
sprocket gear 46c is mounted for rotation with pin as 
sembly 45 and with elongated channel 44. A hydrualic 

8 
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a piston and rod combination 47b. The piston and rod 
combinations 47b and 46b are connected to a chain 
drive 48 which extends over and into operative engage 
ment with the gear teeth on the sprocket wheel 460. In 
this manner, the. coordinated movement of the piston 
and rod combina'fion 47b in the direction of arrow 49 
and movement of the piston and rod combinations 46b 
and 47b of the rams 46 and 47, respectively, is accom 
plished by utilization of any suitable hydraulic fluid 
power source (not shown). A plurality of pipe clamp 
assemblies 51 and 52, which are identical to the axially 
mounted pipe clamp assemblies such as 19 in FIG. 5, 
are mounted for axial movement along the elongated 
channel 44. A pipe slip assembly 53 is mounted on ‘sup 
ports 53a at end 44a of the elongated channel 44. Slips 
53a of the slip assembly are movable into and out of en 
gagement with a pipe length P by any suitable means 
such as hydraulic cylinders. 
A lift means generally designated as S4 is mounted 

dnto the platform 40 in order to move a pipe length 
from thehorizontal position of the pipe length P’ up 
wardly off of the platform 40 to a transfer position gen 
erally designated by the number 55. The lift means 54 
includes an arm 54a pivotally mounted at 54b to the 
platform‘ 40 for pivotal movement between the hori 
zontal position illustrated in broken lines and the trans 
fer position 55. Arm 54a is movable between such posi 
tions by means of a hydraulic power cylinder assembly 
56 which includes cylinder 56a pivotally attached to 
the platform 40 and piston~rod 56b pivotally attached 
to the arm 54a. By the use of hydraulic fluid under 
pressure, the lift arm 54 is pivoted upwardly in a coun 
ter-clockwise direction to the transfer position 55, 
which is shown in solid lines. A pipe receiving rriieans 
generally designated at 57 is mounted onto the,_lif.t arm 
54 and is identical to the pipe receiving means 428 of the 
apparatus A and B; therefore, like numbers and letters 
will be used to describe like parts. With the lift arm 54a 
in the position shown in broken lines, the jaws 29a and 
29b of the pipe receiving means 57 are open to allow 
the pipe length P’ to be moved horizontally in the di 
rection of the arrow 58 onto the pipe receiving jaws 
29a and 29b. Then the jaws 29a and 29b, which are 
well-known in the art, are closed. The lift means 54 is 
now ready to move the pipe length P’ to the transfer 
position generally illustrated by the number 55. Move_ 
ment of the lift arm 54:: is accomplished by actuation 
of the hydraulic power assemblies 56 thereby causing 
the lift arm 54a to be moved upwardly, rotating in a 

. counter-clockwise manner to the position designated at 

55 

55. The pipe lerigth P being held by the jaw members 
29a and 29b in the transfer position is then aligned with 
the elongated channel 44 of the rock-over tower means 
42. Angular alignment of the pipe length P being held 
by the jaws 29a and 29b is accomplished by actuation 
of hydraulic power cylinder assemblies such as 59 

‘ which are attached‘ between the lift arm 54a and pipe 

60 

ram 46 is pivotally mounted onto leg 42b of the towers.‘ 
42a and a hydraulic ram 47 is mounted onto leg 420 of 
towers 42a. The ram 46 includes a cylinder portion 46a 
which is pivotally mounted to tower leg 42b and a pis 
ton and rod combination 46b. Similarly, the ram 47 in~ 

65 

receiving base 28a. In this manner, the position of the 
pipe length P is angularly adjusted such that the pipe 
length P being held in the transfer position 55 is aligned 
to be moved into the elongated channel 44. Movement 
of the pipe length P from the transfer position 55 onto 
the elongated channel 44 is accomplished by utilizing 
the axially mounted, pipe clamp assemblies 51 and 52 
to pull the pipe length P in the direction of arrow 60 
onto the elongatedlchannel 44 in a well-known manner. 
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After the pipe length P is positioned onto the elongated 
channel 44 as shown in broken lines in FIG. 4, the 
power rams 46 and 47 are activated to rotate the elon 
gated channel 44 in a counter-clockwise direction to a 
position wherein the pipe length P being held by the 
pipe clamp assemblies 51 and 52 is aligned with plat 
form slip assembly 41. In the substantially vertical posi 
tion for the pipe length P being held by the clamp as 
semblies 51 and 52, the pipe length L is ready to be 
gradually released by alternate operation of the pipe 
clamp assemblies 51 and 52 and lowered through the 
platform pipe slips 41 to a submerged position in the 
water in a mannner similar to that described with re 
spect to the apparatus A of FIG. 1. By utilizing the ap 
paratus C of FIG. 4, pipe lengths P can move from a 
storage position on the platform 40 to a submerged po 
sition partly or completely below a body of water. And, 
the apparatus C can be used in a manner similar to the 
apparatus of FIG. 1 to drive a plurality of pile columns 
about a leg (not shown) of the platform 40. 
The pile driving apparatus generally designated as D 

of FIG. 6 is utilized to drive pile columns into the bot 
tom 6f the ocean after such pile columns have been set 
by either the apparatus A or the apparatus C. The pile 
driving apparatus D‘ includes an inverted V-shaped 
mast structure 60 that includes structural legs 60a and 
60!) which converge to a roof plate 61. The mast lcgs 
60a and 6011 have rollers 62 mounted on the bottom 
thereof such that the entire apparatus D is movable 
along the platform 11. A pile driving mechanism gener 
ally designated as 63 includes a guide sleeve 64 which 
is attached to the underside 61a of the roof plate 61 
and extends downwardly such that lower end 64a 
thereof is only slightly above the upper end of the pipe 
P in the substantially vertical release position illus 
trated in real lines in FIG. 1. A pile driving hammer 65 
is mounted within the sleeve 64 and is moved upwardly 
and downwardly in hammering strokes by any suitable 
power means such as 66, which may be a diesel oper 
ated or steam operated motor/winch means for pulling 
the hammer 65 to the top of the sleeve 64 so that it may 
be released downwardly to drive a pipe length P (or a 
pile column, not shown) downwardly to the ocean 
floor. The exact power source for the operation of the 
pile drive hammer 65 will not be described in further 
detail since such power sources are very well known in 
the art and any suitable power source may be utilized 
to operate the pile driving hammer 65. Of course, the 
pile driving apparatus D of FIG. 6 can be utilized to 
drive a pipe length held by the apparatus C of FIG. 4. 
When a pipe length P has been used to form a pile driv 
ing column utilizing the apparatus of FIG. 4, the mast 
60 mounted on the platform 40 is rolled into position 
above the pipe length held by the clamping assemblies 
51 and 52 of the rock~over tower means 42 and the pile 
driving apparatus D is used as previously discussed. 
Various load means have been disclosed for loading 

a pipe length L by moving such pipe length from a plat 
form loading area. For example, in the embodiment of 
the apparatus A illustrated in FIG. 1, the load means 25 
raises a pipe length P from the platform storage area 
100 upwardly to a substantially vertical position as 
shown in broken lines from which the pipe length P is 
transferred onto the elongated channel 17 of the rock 
over tower 16. Similarly, in FIG. 2 the load means 25 
is utilized to move the pipe length P from the barge 
storage area 14 upwardly to the inclined position illus 
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trated in real lines and defined by the number 39. In 
FIG.‘4, the load means 54 is provided for raising a pipe 
length from the horizontal position of pipe length P’ 
upwardly to the pipe transfer position generally desig 
nated by the number 55, which is in alignment with the 
elongated channel 44 of the rock-over tower means 42. 
Of course, as described herein, from the transfer posi 
tion above the platform or barge, the pipe length P is 
moved onto the rotatably mounted elongated channel 
(17 for apparatus A and B and 44 for apparatus C). 

In an alternate embodiment of this invention illus 
trated in FIG. 3, apparatus E is provided for lifting a 
pipe length P upwardly from the deck of a platform or 
barge 70 and onto either the elongated channel 17 of 
apparatus A and B or the elongated channel 44 of ap 
paratus C. The apparatus E is an elevator means and 
includes laterally spaced inverted V-shaped supports 
structures 71 and 72 which are interconnected by beam 
structure 73. The entire elevator means E is mounted 
for rolling movement along the deck of the platform or 
barge 70 by means of rollers 73 attached to each of the 
legs such as 71a of the support structures. The platform 
or barge 70 may have tracks 70a in the deck thereof to 
receive the rollers and guide the entire elevator means 
during movement along the deck. 
An arcuately shaped hook 74 is mounted for sliding 

movement upwardly and downwardly of the leg 71a of 
the support structure 71 by means of cable 75. Simi 
larly, another arcuately shaped hook 76 is mounted for 
movement upwardly and downwardly of leg 72a of sup 
port structure 72 by means of cable 77. The cable 75 
extends over a pulley arrangement 75a at the apex of 
support structure 71 and downwardly into operative 
engagement with a winch drive system 78. Similarly, 
the cable 77 extends over a pulley arrangement 77a 
and into operative engagement with a winch drive sys 
tem 79. Coordinated winding and unwinding of the ca 
bles such as 75 onto the winch power system such as 78 
will cause the slidably mounted, arcuately shaped 
hooks 74 and 76 to move upwardly and downwardly of 
the support structures 71 and 72. In operation and use 
of the elevator means E, the arcuately shaped hooks 74 
and 76 are lowered to the bottom of the support struc 
tures 71 and 72 and a pipe length P is moved onto the 
hooks. The winch drive systems 78 and 79 are then ac 
tivated to wind up cables 75 and 77, respectively, in co 
ordinated movement thereby lifting the pipe length P 
upwardly. The pipe length P actually continues up 
wardly movement until it actually goes over the pulley 
systems 75a and 77a and rolls onto the rock-over tower 
means of apparatus A, B or C. Of course, in order for 
the elevator means E to work properly, the rock-over 
tower means, such as the rock-over tower means 16 of - 
the apparatus A, must be positioned such that the elon 
gated channel 17 is adjacent the support structures 71 
and 72 and in position to receive the pipe P as it is 
pulled over the apex pulley arrangements 75a and 77a. 
The elevator means E may be used as a substitute for 
the various load means for the apparatus A, B or C as 
desired or as conditions necessitate. 
The foregoing disclosure and description of the in 

vention are illustrative and explanatory thereof, and 
various changes in the size, shape, and materials as well 
as in the details of the illustrated construction may be 
made without departing from the spirit of the inven 
tion. 
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It should be understood that the apparatus bf the var 
ious embodiments of this invention have been disclosed 
as being usable for transferring extremely long, ex 
tremely heavy pieces of pipe for use either in, laying 
pipe underwater or in driving pile columns. Therefore, 
the movement of such very large and heavy pieces of 
pipe will require exercise of engineering skill in choos 
ing materials and sizes of materials to support the ex 
tremely long, heavy pipe lengths. It is within the scope 
of this invention to use any suitable material of any suit 
able size which will provide the structuresand perform 
the functions described herein. It is further within the 
scope of this invention to use the elevator means E with 
any of the apparatus A, B, or C. Further, the rock-over 
tower‘ means 42 of apparatus ‘C for pivoting a pipe 
length may be utilized instead of the. rock-over tower 
means 16 for the apparatus Am B. Conversely; the 
rock-over tower means 16 of the apparatus A may be 
used in the apparatus C of FIG. 4 in cooporation with 
the lift means 54 illustrated therein. Further, any other 
combination of the various elements of this invention 
is considered within the scope of_this invention so long 
as pipe lengths P are moved from a stored position 
(which may be substantially horizontal) to an inclined 
or substantially vertical position. 

It should be further understood that the pipe lengths 
P have been disclosed as being rotated by the various 
rock-over tower means such as the rock-over tower 16 
in the apparatus A to rather speci?c angular positions 
with respect to the horizontal or the water line 12; it is 
within the scope of this invention to utilize. the rock~ 
over means such as 16 of the apparatus A to move a 
pipe length P to any angularposition desired. 
The various apparatus of the various embodiments of 

this invention have been disclosed as being used to 
move pipe lengtlgs L. As previously mentioned, it is 
within the scope of this invention to move not only tu~ 
bular members such as pipe lengths, but also to move 
any elongated member’which cannot be efficiently and 
safely handled by the more conventional and known 
types of transfer equipment. 

I claim: 3‘? - 
1. Apparatus for positioning pilestand laying pipe by 

transferring a tubular member such as pipe from a plat 
,form orother support area to a submerged position at 
‘least partlyF‘underwater, comprising“: ‘ 

aplatform; . ; ‘. y. _ 

a pipe positionermeans including support frame 
means mounted on said platform and track means ‘-' 
mounted with said support frame means for receiv 
ing and positioning pipe for movement to said sub 
merged position; i " ' ‘ 

load means mounted on said platform for loading 
pipe onto said pipe positioner means; ' ' 

said load means being pivotally movable between a 
pipe pick-rip position in which pipe is picked-up 
and a transfer position in which pipe is transferred 
onto said pipe positioner means; 

said load means including pipe receiving and align 
ment means forreceiving pipe with said load means 
in said pick-up position and pivoting pipe with re 
spect to said loadmeans to'align the pipe with said 
pipe positioner means for'loading said pipe onto 
said pipe positioner-means with said load means in 
said transfefposition'; and " 

12 
pipe release means for releasing the pipe from said 

pipe positioner means for movement of said pipe to 
said submerged position. 

2. The structure set forth in claim 1, further includ 
5 ing: 

transfer means for transferring said pipe from said 
load means in said transfer position to said pipe po 
sitioner means. . 

3. The structure set forth in claim 2, wherein: 
10 said load means includes a load frame; 

' connection means for pivotally connecting said load 
. ‘ frame to said pipe positioner means; and 

. lift means for pivoting said load frame between said 
pipe pick-up position and said pipe transfer posi 

l5 tion. 
4. The structure set forth in claim 1, wherein said 

pipe positioner means includes: ‘ 
' means for pivoting said pipe from a transfer position, 

in which said pipe is transferred from said load 
20 ' means,-to a release position, from which said pipe 

is releasable for movement to said submerged posi 
tion. ' 

5. The structure set forth in claim 4, wherein: 
said pipe positioner in said release position holds said 

25 pipe in a substantially vertical position for move 
ment to said submerged position. 

6. The structure set forth in claim 1, wherein said ‘ 

load means includes: 
a load frame having mounted thereon pipe receiving 

30 means; , 

connection means pivotally connecting said load 
frame to said support frame of said pipe positioner; 

lift means for pivoting said load frame between a pipe 
pick-up position and a pipe transfer position. 

35 7. The structure set forth in claim. 6, wherein: 
said lift means includes a winch assembly operatively 
connected with said pipe track and with said load 
frame for pulling said load frame to said pipe trans 
fer position. u ‘a 

40 8. The structure set forth in claim 1, wherein said 
load means includes: - 

laterally spaced towers; 
elevator means mounted with said towers for raising 
.said pipe from a‘stored positio'n onto said pipe posi 
tioner means. 

9. The structure set forth in claim 1, wherein said 
load means includes: , 

a lift arm pivotally mounted on said platform; and 
power means for moving said lift arm to a raised posi 

tion. r; 

10. The structure set forth in claim 1, wherein said 
pipe positioner means'inc'ludes: 

a. a‘sup'port frame mounted on said platform; 
> .~b. a pipe track’ mounted with said support frame for 

receiving pipe; _ 
c;v pivot means mounting s'aid pipe track for pivotal 
movement; and 

d. said pivot means including adjusting and holding 
means mounted with said pipe track for“adjusting 
said pipe track to any desired angular position be 

’ tween a substantially; horizontal position and a ver 
tical position and for ?rmly holding said pipe track 
in said desired position. 

“ 1'1. The structure set forth in claim 10, wherein: 
said adjusting and holding . means includes gear 
means mounted with said pipe track and said sup 
port frame for rotating said pipe track. 
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12. The structure set forth in claim 10, wherein: 
said adjusting and holding means includes _a sprocket 
wheel means attached with said pipe track and a 
hydraulically operated chain assembly operatively 
engaging said sprocket wheel means for rotating 
same. 

13. The structure set forth in claim 10, wherein said 
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14 
pipe release means includes: 

a plurality of pipe jaws; and 
axial means mounting said jaws on said pipe track for 

axial movement with respect thereto for moving 
pipe along said pipe track. 

* >l< * * >l< 


