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William J. Hayes, Houston, Tex, assignor to Shell Oil 
Company, New York, N.Y., a corporation of Delaware 

Filed July 18, 1960, Ser. No. 43,576 
9 Claims. (Cl. 175—7) 

This invention relates to the carrying out of operations 
underwater and pertains more particularly to apparatus 
for guiding and aligning equipment through the water to 
a predetermined base of any suitable type, such as, for 
example, an offshore well which has been drilled and 
completed at a point adjacent the ocean ?oor. 

Oil and gas wells drilled at offshore locations in waters 
over 100 feet or so in depth are preferably completed on 
the ocean floor with operations being carried out re 
motely from a drilling barge ?oating 0n the surface of 
the water. Since various pieces of equipment have to 
be lowered from the drilling barge to the ocean ?oor and 
must be accurately aligned at a predetermined posi 
tion thereon from time to time, it is essential that ap 
paratus be provided for guiding equipment of this type 
into place. One type of a guide system which has been 
used for drilling core holes in the ocean floor is shown 
and described in US. Patent 2,808,230 to McNeill. An 
other type of a guide system for offshore well drilling 

application, Serial No 830,538, ?led July 30 1959, to 
Haeber et al. and entitled “Underwater Well Completion 
Method.” 

In presently known systems the guide lines extend from 
a ?oating vessel on the surface of the water to a base 
positioned on the ocean ?oor when they are ?xedly se 

dry well which has to be aban 
it has been the practice of running a wire cutter 

to the bottom along each cable to sever the cable near 
the ocean ?oor. Afterwards, the loose cables would be 
pulled up to the ?oating vessel. For Wells that were being 
produced, it was generally planned to connect the cables 
together and drop them to the ocean ?oor from which 
they would later be recovered by dragging operations. 
Alternatively, the upper ends of the cables could be con 
nected to a ?oat marker from which they could be readily 
disconnected when it was desired to carry out oper 
ations again at the wellhead. Handling of guide cables 
in this manner may be unsatisfactory at times due to the 

the ?oating vessel and the surface 
the ocean ?oor, which guide cable system is ‘adapted to 
be readily disconnected from a base on the ocean ?oor 
by remote operations. 
A further object of the present invention is to provide 

the guide cables can be 
readily disconnected remotely from the base on the ocean 
?oor and subsequently reinstalled therein by remote oper 
ations. 

These and other objects of this invention will be under 
stood from the following description taken with reference 
to the drawing, wherein: 
FIGURE 1 is a diagrammatic view illustrating a ?oat~ 

ing drilling barge anchored over a drilling location with 
guide cables extending from the barge to ‘a guide base on 
the ocean ?oor; 
FIGURE 2 is a diagrammatic view illustrating, in en 

larged detail, a guide base on the ocean ?oor with a 
piece of equipment being lowered down the guide cables; 
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FIGURE 3 is a diagrammatic view taken partially in 

longitudinal cross-section of one guide column of the 
guide base with the lower end of the guide cable being 
anchored therein; 
FIGURES 4 and 5 are views taken in cross-section of 

one form of a latching means, in operative and in 
operative positions, for securing the guide cables to the 
guide base on the ocean ?oor; 
FIGURE 6 is another arrangement of a cable being 

secured in the bottom of a guide column of the guide 
base of the present invention; and, 
FIGURES 7 and 8 are schematic views of two arrange 

ments of a cable being secured to the top of a post-like 
guide column. 

Referring to FIGURE 1 of the drawing, a drilling barge 
or other vessel 11 of any suitable ?oatable type is illus 
trated as ?oating on the surface of a body of water 12 
and substantially and ?xedly positioned above a pre 
selected drilling location, as by being anchored to the 
ocean ?oor by anchoring lines 13 and 

shown) are attached and sunk 

carrying on well drilling operations in water varying from 
about 100 feet to 1500 feet or more. 
The barge 11 is equipped with a suitable derrick 16 as 

well as other auxiliary equipment needed for drilling a 
Well. The derrick 16 is positioned over a drilling slot 
or well 17 which extends vertically through the barge in 
a conventional manner. When using the equipment of 
the present invention the slot 17 in the barge 11 may be 
either centrally located or extend in from one edge. 
However, drilling operations may be carried out over 
the side of the barge without use of a. slot. 

Positioned on the ocean ?oor 15 directly under the 

In the particular embodiment illustrated in 
well casinghead 24 is secured to the center 

The guide columns 21, 22 and 23' are 
at their upper ends to form cone-shaped ?anges 26, 27 
and 28. The 

guide columns 21, 2,2 and 23 are tubular 
and ‘are provided with a longitudinal slot 30 or 31 ex 

preferably ?ared 

the casinghead 24. 

Extending upwardly from each of the guide columns 
21, 22 and 23 is a guide cable 32, 33- or 34 which is 
normally centrally located within the guide column and is 

_In FIGURE 2 the rectangular box 38 represents any 
piece of equipment being lowered into place, as by means 



3,050,139 
9 
0 

of a pipe string 40 which would extend to the drilling 
barge 11 on the surface of the water. The piece of 
equipment 38 isprovided with two or more guide arms 
49 and 41 with cylinders having frusto'conical end por 
tions and commonly ‘known as guide cones 42 and 43 
being attached to the outer ends thereof, preferably by 
swivel joints to facilitate aligning. The guide cones 43 
and 44 are of a diameter slightly less than the inner di 
ameter of the guide columns 21 and 23 and preferably 
have lower ends that taper downwardly. The cone 
shaped ?anges 26 and 28 at the top of the guide columns 
21 and 23 serve to align the guide cones 4-3 and 44» as 
they move downwardly into the guide columns or tubes. 
Each of the guide cones 43 and 44 is provided with a 
vertical hole therethrough of a diameter slightly larger 
than the guide cables 32 and 34, thus allowing the guide 
cones to pass freely down the cables and rest within 
‘their respective guide columns 21 and 23. The slot 31 
in each guide column 22 is positioned normally in line 
with the axis of the easinghead 24. Generally, the guide 
columns 21, 22 and 23 are equally spaced from each other 
and equally spaced from a vertical line taken through 
vthe center casinghead 24. 

One form of a guide column 21 is shown in greater 
detail in FIGURE 3. The guide column 21 is provided 
with a flange 45 at the lower end thereof for connecting 
it to the base member 20 of the guide assembly base 18. 
The latching mechanism 36 at the lower end of the guide 
cable 32 is shown as being provided with a pair of out 
wardly-extendible latching dogs 46 and 47 which are 
designed to engage the hold-down shoe 35 in the guide 
column 21. Positioned on the guide cable 32 above 
the guide column 21 is a device in the form of a tubular 
weight element 50 slidably mounted on the cable 32 and 
being ‘adapted to drop down onto the latching mecha 
nism 36 at ‘the bottom of the cable for releasing the 
latching mechanism. The releasing weight element 50 
‘is preferably provided with a ?shing neck 51 so that in 
an emergency a ?shing tool of any suitable type may be 
passed down the cable 32 to engage the fishing neck 51 
of the weight element 50 and pull it back up the cable 32. 
One form of a latching mechanism is shown in greater 

detail in its normally operative position in FIGURE 4, 
and in its retracted or its inoperative position in FIGURE 
5. The body 36 of the latching mechanism contains a 
wedge-shaped element 52 which, when raised, causes the 
spring-loaded dogs 46 and 47 to be retracted within the 
body 36. Springs 53 and 54 are provided within the 
body in contact with the pivotal dogs 46 and 47 to urge 
normally the dogs 46 and 47 outwardly. A pair of shoul 
ders 55 and 56 are formed on the body to engage the dogs 
4.-6 and 47 and prevent them from expanding beyond the 
maximum desired position and to absorb any horizontal 
‘forces that may exist. 
The wedge-shaped element 52 is connected to the 

bottom of a releasing rod 57 which e‘ tends axially up 
ward through the body 36 and is screw-threaded to the 
upper body portion 36a. A releasing sleeve 58 is slid 
ably mounted on the outside of the releasing rod 57. 
A pair of locking balls 60 and 61 are carried in recesses 
62 and 63, respectively, in a neck 64 formed in the body 
member 36. In the locking position the releasing sleeve 
58 has a portion thereof that covers the recesses 62 and 
63 and is in contact with balls 60' and 61 forcing them 
into an annular recess or portion 65 of reduced diameter 
in the releasing rod 57. A chamber or recess 66 is formed 
within the releasing sleeve 58 and is of a size to permit 
the locking balls to be forced thereinto, outside the re 
leasing rod 57, when the locking dogs are being retracted, 
as shown in FIGURE 5. Thus, when the chamber 66 
is in the form of an annular chamber within the releas 
ing sleeve 58 and around the releasing rod 57, the width 
of the chamber between the rod 57 and the sleeve 58 must 
be at least equal to the diameter of the locking ball 61. 
A compression spring 67 is mounted in the chamber 66 
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to maintain the sleeve 58 in a normally upward position 
as illustrated in FIGURE 4. Positioned at the top of 
the latching mechanism 36——36a1 is a rope or cable socket 
63 by which the cable 32 is connected to the latching 
mechanism. 

If desired, a latching mechanism having a diameter 
substantially equal to that of the interior of the guide 
column 21 may be employed as shown in FIGURE 6. 
In this embodiment of the invention the wall of the guide 
column 21 is provided with a pair of latching slots 70 and 
71 in which latching dogs 46 and 47 may seat, with a 
guide ridge 72 being provided on the inside of the guide 
column 21 for guiding the dogs 46 and 47 into place 
within the slots 7t) and 71. In this embodiment the 
nnlatching mechanism is in the form of a telescopic unit 
comprising upper and lower portions 73 and 74. The 
lower unit 7 4 is ?rmly anchored within the guide column 
2.1 and is connected through a hose 75 to a suitable source 
of pressure fluid. The upper end of the upper telescopic 
unit 73 is in the form of a cylinder having walls of su?i 
cient thickness to be allowed to pass upwardly between 
the inner wall of the guide conduit 21 and the outer wall 
of the latching mechanism 36 so as to be forced up 
against and cause the dogs 46 and 47 to be retracted with 
in the body member 36. After retracting the dogs 46 and 
47, the latching mechanism 36 and the cable to which 
it is attached could be withdrawn from the guide column 

21. 
In the operation of a preferred embodiment of the 

present invention illustrated in FIGURES 2 and 3, the 
cables 32, 33 and 34 are originally latched in the guide 
columns 21, 22 and 23 preferably before the guide as 
sembly base 13 is lowered into and through the water 
to the ocean ?oor. As the latching mechanism 36 (FIG 
URE 3) passes through the lock-down shoe 35 in the 
bottom of the guide column 21, the spring-loaded latch 
ing dogs 46 and 47 are forced into the body of the 
latching mechanism 36 and they immediately expand 
radially when they have passed the lock-down shoe 35. 
The tensile load on the guide line 32 is transferred to 
these latching dogs 46 through the sinker or weight bar 
37, to the releasing rod 57, and thence through the lock 
ing balls 60 and 61 to the body 36 and the latching dogs 
46 and 47. So long as the releasing sleeve 58 is held 
in the upward position by the spring 67, the latching 
dogs 46 and 47 remain in the expanded position illus 
trated in FIGURE 4 and the latching mechanism 36 
remains locked in the bottom of the lock-down shoe 35, 
thus ?rmly anchoring the lower end of the cable 32 within 
the guide column 21. 
When it is desired to retrieve the guide lines 21, 22 

and 23 from the guide assembly base 18, a tubular ,re 
leasing weight element 50 is slipped over the top of the 
guide line at the surface on the barge and is allowed 
to drop freely to the bottom and into the guide columns 
21, 22 and 23. When a weight element 50 reaches the 
bottom of the cable, it slides over the weight bar 37 
and seats on the top of the releasing sleeve 58, forcing 
it downwardly and compressing the spring 67 as shown 
in FIGURE 5. When this is done, the upward force 
from the guide cable 32 is transmitted to the releasing 
rod 57 and the lock-down ball-s 60 and 61 are caused 
to move outwardly into the recess ‘66 within the releasing 

When the releasing bar 57 moves upwardly together 
with the wedge-shaped element 52 secured to the bottom 
end thereof, the sloping surfaces of the wedge-shaped ele 
ment 52 contact the lower ends of the dogs 46 and 47 
causing them to move outwardly against compression 
springs 53 and 54 while the tops of the latching dogs 
46 and 47 are retracted within the body 36. With the 
latching dogs 46 and 47 retracted as shown in FIGURE 5, 
the guide cable 32 and its latching mechanism 36 con 
nected to the lower end thereof may be withdrawn up 
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wardly out of the guide column 21 (FIGURE 3) and 
pulled up to the barge at ‘the surface. During normal 
operations with the guide lines in place as illustrated in 
FIGURE 1, the upper ends of the guide cables 32, 33 
and 34 are preferably connected to constant-tension air 
winches 76, 77 and 78 mounted on the barge 11. 

In the event that the latching mechanism should fail so 
that it was impossible to retract the latching dogs 46 and 
47 and withdraw the cable from the guide column 21, in: 
creased tension on the guide cable 32 would cause the 
releasing rod 57 to be pulled apart at its neck 65 or por 
tion of reduced diameter. This portion of the releasing 
rod 57 is designed and constructed to fail in tension be 
fore the guide cable 32 fails. This allows the guide cable 
32 on the upper portion of the latching mechanism to be 
safely recovered by pulling it to the surface while the 
remainder of the tool drops through the lock-down shoe 
35 and is out of the way when a new guide cable and its 
latching mechanism is run into place. 

While the present invention has been described with re 
gard to an equipment base assembly 17 (FIGURE 1) 
having guide columns or tubes 22 and 23 attached thereto, 
the term column is also used to include guide posts of the 
type shown in FIGURES 8 and 9. 

In FIGURE 7, the top of a guide post 92) is illustrated 
as having a recess 91 formed in the top thereof, with a 
lip 92 in the recess 91 forming a hold-down shoe similar 
to shoe 75 of FIGURE 5. When the cable-latching mech 
anism 65a is dropped into the recess 91, the dogs 46a 
and 47a latch in the shoe 91. The weight bar 37a which 
forms the top of the guide post, is provided with a pro— 
tective cap 93 which is secured by shear pins 94 and 95. 
The top of the protective cap 93 is in the form of a ?sh 
ing neck 96. In order to retrieve the cap 93, an annular 
?shing tool (not shown) is dropped down to engage the 
?shing neck 96 of the cap which is pulled upwardly after 
shearing shear pins 94 and 95. An annular weight (not 
shown) is then dropped down the cable and over the 
weight bar 37a to depress the releasing sleeve 97 of the 
latching mechanism 36a and retract the dogs 46a and 
47a. An upward pull on the cable then releases it from 
the post 9t}. Preferably, drain ports 98 and 99 are pro 
vided through the wall of the post 90 from the bottom 
of the recess 91 to allow any foreign material to drain 
away. 

In FIGURE 8, the top of a guide post 100 is shown as 
having a 
ably having 

weight bar 76b, 
and 104 which are arranged to latch in an an 

nular recess 105 in the top of the post, which recess forms 
a hold-down shoe. A spring-loaded releasing sleeve 106 
is mounted on the outside of the latching mechanism and 
is normally protected against movement by a protective 
skirt member 107 releasably secured to the latching mech 
anism 102 in any suitable manner, as by shear pins 108 
and 109. A ?shing groove 110 is formed on the outside 
of the skirt member 107 near the top thereof for engaging 
a ?shing tool (not shown) when the sleeve member is to 
be removed. Upon dropping an annular weight element 
(not shown) after removing the skirt member 107, the 
releasing sleeve 106 is forced downwardly compressing 
spring 111 and forcing the lower ends of the dogs 103 and 
104 inwardly, thus retracting the dogs into the latching 
mechanism which can then be raised by an upward pull 
on the cable 32b. The weight bar ‘37b, if used, forms an 
upward extension of the guide post 100. 

I claim as my invention: 
1. Apparatus for guiding equipment to a predetermined 

position within a body of water, said apparatus com 
prising a ?oating vessel at a predetermined position on 
said body of water, guide assembly base means ?xedly 
positioned below the surface of said body of water, an 
choring means ?xedly secured to said base means and 

extending into the water-covered earth formation for an 
choring said base means thereto, at least two ?exible guide 
cables in spaced relationship extending between said ?oat 
ing vessel and said base means, and disconnectible latch 

5 ing means connecting said guide cables to said base 
means. 

2. Apparatus for guiding equipment to a predetermined 
position within a body of water, said apparatus compris 
ing a ?oating vessel at a predetermined position on said 
body of water, guide assembly base means ?xedly posi 
tioned below the surface of said body of water, anchoring 
means ?xedly secured to said base means and extending 
into the water-covered earth formation for anchoring said 
base means thereto, at least two ?exible guide cables in 
spaced relationship extending between said ?oating vessel 
and said base means, disconnectible latching means con 
necting said guide cables to said columns of said base 
means, a portion of each of said latching means being 
carried by said cable and a cooperating portion being car— 
ried by said base means. 

3. Apparatus for guiding equipment to a predetermined 
position within a body of water, said apparatus compris~ 
ing a ?oating vessel at a predetermined position on said 
body of water, guide assembly base means ?xedly posi~ 
tioned below the surface of said body of water, said guide 
assembly base means including horizontal support mem~ 
bers and at least two vertically-extending guide columns 
?xedly secured thereto in spaced relationship with each 
other, anchoring means ?xedly secured to said base means 
and extending vertically into the water covered earth 
formation for anchoring said base means thereto, at 
least two ?exible guide cables extending between said 
?oating vessel and said base means, the lower end of each 
guide cable extending separately to one of said guide 
columns, and disconnectible latching means connecting 
said guide cables to said base means within said columns, 
a portion of each of said latching means being carried 
by said cable and a cooperating portion being carried by 
said base means within a guide column thereof. 

4. Apparatus for guiding equipment to a predeter 
mined position Within a body of water, said apparatus 
comprising a ?oating vessel at a predetermined position 
on said body of water, guide assembly ba-se means ?xedly 
positioned near the bottom of said ‘body of water, and 
substantially directly below said vessel, said guide assem 
bly base means including horizontal support members 
and at least two vertically-extending slotted tubular guide 
columns ?xedly secured thereto in spaced relationship 
with ‘each other, conduit anchoring means ?xedly secured 
to said base means and extending vertically into the 
Water-covered earth formation for anchoring said base 
means thereto, at least two ?exible guide cables extend 
ing between said ?oating vessel and said base means, the 
lower end of each guide cable extending separately into 
one of said guide columns, and disconnectible latching 
means connecting said guide cables to said base means 
within said columns, a portion of each of said latching 
means being carried by said cable and a cooperating por 
tion being carried by said base means Within a guide 
column thereof. 

5. Apparatus for guiding equipment to a predetermined 
position on an earth formation such as an ocean ?oor 
covered by a body of water, said apparatus comprising 
a ?oating vessel at a predetermined position on said body 
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bers and at least two vertically-extending guide columns 
?xedly secured thereto in spaced relationship with each 
other and equally spaced from the center of said base 
means, conduit anchoring means ?xedly secured to said 
base means and extending vertically into the water-cov 
ered earth formation for anchoring said base means there 
to, at least two guide cables extending between said ?oat 
ing vessel and said base means, the lower end of each 

70 

75 
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guide cable extending separately to one of said guide 
columns, disconnectible latching means connecting said 
guide cables to said base means, a portion of each of said 
latching means being carried by said cable and a cooperat= 
ing portion being carried by said base means, said latch 
ing means comprising seating means carried by said base 
means, a mandrel carried at the lower end of each guide 
cable, spring-loaded latching dogs carried by said man 
drel and radially-extendible therefrom and adapted to 
engage the seating means of said base means, unlatching 
means carried on said mandrel for retracting said latch 
ing dogs, said unlatching means being adapted to be re 
motely operated by means of dropping a tubular weight 
bar down said cable to contact and actuate said unlatch 
ing means. 

6. Apparatus for guiding equipment to the head of a 
well to be drilled at a predetermined position on an earth 
formation such as an ocean ?oor covered by a body of 
water, said apparatus comprising a ?oating vessel an 
chored at a predetermined position on said body of water, 
guide assembly base means ?xedly positioned near the 
bottom of said body of water, said guide assembly base 
means including horizontal support members and at least 
two vertically-extending guide columns ?xedly secured 
thereto in spaced relationship with each other and equally 
spaced from the center of said base means, conduit an 
choring means ?xedly secured to said base means and ex 
tending vertically into the water covered earth formation 
for anchoring said base means thereto, at least two guide 
cables extending between said ?oating vessel and said 
base means, the lower end of each guide cable extending 
separately to one of said guide columns, disconectible 
latching means connecting said guide cables to said base 
means, a portion of each of said latching means being 
carried by said cable and a cooperating portion being car 
ried by said base means, said latching means comprising 
seating means in the form of a lock-down shoe carried by 
said base means in a column thereof near the lower end 
thereof, a mandrel carried at the lower end of each guide 
cable, spring-loaded latching dogs carried by said man 
drel and radially-extendible therefrom and adapted to en 
gage the lock-down shoe seating means of said base 
means, unlatching means ?xedly carried Within each 
guide column for retracting said latching dogs, said un 
latching means being adapted to be remotely operated. 

7. Apparatus for latching a cable to a base element 
having latching shoulder means formed thereon, said 
apparatus comprising a body member, latching means 
carried by said body member and mounted for lateral 
extension therefrom, spring means carried by said body 
member and contacting said latching means for normally 
urging said latching means from said body element, a’ 
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mandrel longitudinally mounted for sliding movement to 
and from positions in which said latching means are in 
operative and inoperative positions with one end of said 
mandrel extending outside said body member, means for 
securing a cable to the end of said mandrel extending 
outside said body member, and unlatching means carried 
by said body member for disengaging said latching means 
from said body member. 

8. Apparatus for latching a cable to a base element 
having latching shoulder means formed thereon, said ap 
paratus comprising a body member, latching means car 
ried by said body member and mounted for lateral exten 
sion therefrom, spring means carried by said body mem 
ber and contacting said latching means for normally 
urging said latching means from said body element, a 
mandrel longitudinally mounted for sliding movement 
to and ‘from positions in which said latching means are in 
operative and inoperative positions with one end of said 
mandrel extending outside said body member, means for 
securing a cable to the end of said mandrel extending 
outside said body member, and unlatching means car 
ried by said body member for disengaging said latching 
means from said body member, said unlatching means in 
cluding a portion of said mandrel having a reduced di 
ameter of a size which will shear under a load less than 
the shear limit of the cable attached to the mandrel. 

9. Apparatus for latching a cable to a base element 
having latching shoulder means formed thereon, said 
apparatus comprising a body member, latching means 
carried by said body member in recess means thereof 
and pivotally mounted for lateral extension therefrom, 
spring means carried by said body member and contacting 
said latching means for normally urging said latching 
means from said recess means of said body element, a 
mandrel longitudinally mounted for limited sliding move 
ment to and from positions in which said latching means 
are in operative and inoperative positions with one end 
of said mandrel extending outside said body member, a 
portion of said mandrel bearing against said latching 
means in at least one of said positions, means for secur 
ing a cable to the end of said mandrel extending outside 
said body member, and unlatching means carried by said 
body member for disengaging said latching means from 
said body member, said unlatching means including a 
portion of said mandrel having a reduced diameter of a 
size which will shear under a load less than the shear 
limit of the cable attached to the mandrel. 
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