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3,369,368 
DIVING STRUCTURE 

Hugh D. Wilson, Goleta, Calif., assignor to Union Car 
bide Corporation, a corporation of New York 

Continuation of application Ser. No. 344,680, Feb. 13, 
1964. This application May 11, 1967, Ser. No. 637,848 

3 Claims. (Cl. 61-69) 

This application is a continuation of Ser. No. 344,680, 
?led Feb. 13, 1964, and now abandoned. 
The present invention is generally concerned with 

underwater operations, and is more particularly directed 
toward a novel diving'structure particularly adapted for 
use as a base of operation for divers working outside the 
structure. 
A problem arising in connection with various under 

water operations, especially in extremely deep water, is 
the inability of the divers to stay at these depths long 
enough to complete a job. Accordingly, it is a primary 
object of the instant invention to provide a diving struc 
ture usable as a base of operation directly at the work site. 
In functioning in this manner, the diving structure is 
properly oriented in the vicinity of the job to be per 
formed, after which one or more of the ‘divers compris~ 
ing the crew, after undergoing the necessary compression 
cycle, leave the structure and commence work while the 
remainder of the crew stays in the structure at atmos 
pheric pressure so as to supervise the work. After a pre 
determined time on the job, well within the contemplated 
safety range, the diver or divers ‘will re-enter the diving 
structure and remain within the structure at ambient pres 
sure, directly at the work site, until suitably rested and ca 
pable of continuing the job if such a continuation is neces 
sary. 

In conjunction with the above, the structure is to in 
clude at least two separate units, each including separate 
pressure adjusting and maintaining means, whereby one 
of the units can be used for entry to and egress from the 
structure by the diver, while the other unit can be main 
tained at atmospheric pressure for the remainder of the 
crew. With such an arrangement, it will be appreciated 
that, during the above referred to rest period, the crew 
initially remaining in the structure can undergo a com 
pression cycle and continue on the job, this alternating of 
work shifts, with the base of operation directly at the 
work site, greatly expediting completion of the job. 

It is another primary object of the instant invention to 
provide a diving structure capable of attaining extremely 
great depths, on the order of 1500 feet or more, while 
retaining a high degree of mobility, the speci?c shape of 
the structure being such so as to obtain a high degree 
of pressure resisting rigidity at a minimum over-all 
weight so as to facilitate the shipping and storage of 
the structure. - 

In achieving the above object, the diving structure of 
the instant invention is speci?cally formed with each of 
the individual units thereof in the shape of a sphere, this 
spherical shape providing, for a given enclosed area, the 
maximum resistance to external pressure thereby allow 
ing operations ‘at correspondingly greater water depths. 

Also, it is particularly significant that each of the spheri 
cal units, interconnected by suitable air lock means, in 
clude individual pressure regulating means, thereby, when 
for example the structure consists of two units, allowing 
the use of one unit for entry and exit relative to the 
‘structure by a diver, while retaining the other unit at 
atmospheric pressure for use as an observation position. 
When it becomes desirable to alternate the work and ob 
servation shift, the observation shift can, in the observa 
tion unit, commence a compression cycle, while the work 
shift, in the entry and exit unit, undergoes a decompres 
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‘sion cycle. Upon the compression cycle and decompres 
sion cycle reaching an equal point, the occupants of the 
two spherical units can change places and continue in 
their separate cycles until the desired pressures are ob 
tained. 

Furthermore, it is an object of the instant invention to 
provide a novel ballast tank arrangement, this arrange 
ment consisting of a plurality of spherical ballast tanks 
spaced peripherally about the structure between the in 
dividual spherical units comprising the actual body en 
closing chambers. 

Likewise, it is an object of the instant invention to 
incorporate vertically adjustable downwardly diverging 
support legs, each terminating in a spherical foot so as to 
closely conform to ocean bed irregularities. In conjunction 
with these legs and feet, it is also contemplated that novel 
pressurized ?uid means be provided for providing a jet 
like discharge at the bottom of each foot so as to assist in 
dislodging the feet from, for example, mud. 

In addition to providing for a raising of the diving 
structure through the dispelling of the ballast from the 
ballast tanks, the instant invention also contemplates the 
provision of both a support cable and a releasable weight 
about the structure itself. 

Furthermore, the instant invention contemplates the 
provision of an arm ?xed to the structure and projecting 
laterally therefrom for support of the incoming supply 
lines, this arm, with the lines thereon, acting somewhat in 
the manner of a rudder so as to assist in overcoming any 
tendency for the diving structure to spin about its verti 
cal axis while ascending or descending. 

These together with other objects and advantages which 
will become subsequently apparent reside in the details of 
construction and operation as more fully hereinafter de 
scribed and claimed, reference being had to the accom 
panying drawings forming a part hereof, wherein like nu 
merals refer to like parts throughout, and in which: 
FIGURE 1 is a. perspective view of the diving struc 

ture of the instant invention illustrated in position ad~ 
jacent a work site in this instant an underwater well head; 
FIGURE 2 is an enlarged partial perspective view of 

the diving structure with portions broken away and re 
moved for purposes of clari?cation; 
FIGURE 3 is an enlarged partial cross-sectional view 

illustrating one manner of supporting and releasing the 
diving structure weight; and 
FIGURE 4 is an enlarged partial cross-sectional view 

illustrating one manner of dispelling the ballast from the 
ballast tanks. 

Referring now more speci?cally to the drawings, refer 
ence numeral 10 is used to generally designate the struc 
ture comprising the instant invention. While this structure 
‘161 has been speci?cally illustrated as consisting basically of 
an upper sphere or spherical unit 12 and a lower sphere 

’' or spherical unit 14, and will be so described in the follow 
ing detailed description, it should be appreciated at the 
outset that, if so desired, the diving structure 10 can 
include one or more additional spheres or spherical units, 
as is indicated by the phantom lines in FIGURE 1, these 
additional spheres being interrelated in any desired posi 
tion to the two primary spheres 12 and 14 in the same 
manner as shall presently be described in relation to the 
interconnection of the basic spheres 12 and 14. 
The spherical shape of each of the units 12 and 14 is 

deemed particularly signi?cant as a means for providing 
a structure which can resist a maximum amount of pres 
sure while simultaneously providing a maximum amount 
of interior space in conjunction with a relatively light over 
all weight. 
While the instant invention also contemplates a hori 

zontal arrangement of the spheres 112 and 14', they will 
generally be arranged vertically. as shown in the drawings. 
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one over the other, with a hatchway 16 connecting the 
spheres 12 and 14 and communicating the interiors there 
of. This hatchway includes two hatches 18, one at each 
end thereof, the hatches 18 being of a conventional air 
lock type. In addition, ‘each of the spheres 12 and 14 
is provided with hatchways 20‘ and 22 communicating the 
interiors of the spheres 12 and 14 with the exterior for 
entry into and egress from the individual units. The 
hatchway 20 on the upper sphere 12 is generally located 
to one side of the extreme top of the sphere 12, as illus 
trated in FIGURE 1, in order that the support cable 24 
might be attached in alignment with the vertical center 
line of the structure 10, however, it is also contemplated 
that the hatchway 20 be orientated at the extreme top of 
the sphere 12 with the support cable 24 attached at two 
diametrically opposed sides of the hatchway 20. This 
hatchway 20, as was the case with the hatchway 16, also 
includes two air lock type hatches 26. The hatchway 22, 
communicating the lower sphere 14 with the exterior, 
is preferably provided at the bottom of the lower sphere 
14 and, as was the case with the other two hatchways, 
includes two conventional air lock type doors or hatches 
28. Incidentally, it is contemplated that these hatch 
ways be cylindrical in shape with round hatches utilized 
in connection therewith. Further, inasmuch as the upper 
sphere 12, when the structure 10 is ?oating or supported 
in the Water adjacent the mother ship, will be about two 
thirds submerged, a projecting water shield can be pro 
vided upwardly about the hatchway 20 so as to exclude 
water from coming into the sphere 12, especially during 
rough weather, when the hatches 26 are open. 
The support cable 24-, used to lower and raise the struc 

ture 10, is to be swivelly connected to the top of the upper 
sphere 12, this swivel connection being incorporated either 
in the means for securing the hook receiving eye 30' to 
the sphere 12, or in the cable hook means 32 itself. This 
swivel connection allows the structure 10‘ to rotate about 
its axis without introducing a corresponding twist with 
in the cable 24. Further, in order to compensate for any 
up and down movement of the boat on the surface of 
the water due to wave or tidal actions, a suitable spring, 
generally indicated by reference numeral 34, is incorpo 
rated into the cable 24. 
A plurality of spherical pressure vessels or ballast tanks 

36 are ?xed to the upper sphere 12 and located peripher 
ally about the central hatchway 16 in a manner so as to 
be positioned generally between the spheres 12 and 14, 
With the ballast tanks 36 being of a size so as to prefer 
ably not project laterally beyond the planes of the sides of 
the spheres 12 and 14. The ballast tanks 36 are individually 
connected to the sphere 12 by rigid tubes 38‘ with similar 
tubes 40 interconnecting adjacent ones of the ballast tanks 
36. These ballast tanks 36 are to be utilized much in the 
manner of conventional ballast tanks for facilitating the 
ascent and descent of the structure 10, the ballast, gen 
erally water, being selectively discharged from the tanks 
36 through the use of pressurized or compressed gas or air. 
One manner of effecting the introduction of the gas has 
been illustrated in FTGURES 2. and 4 as consisting of a 
main supply tube 42 communicated with a supply tank 
44 and extending about the sphere 12 with feeder tubes 
46 communicating the supply tube 42 with each ballast 
tank 36 through the ‘mounting tubes 38. Further, for obvi 
ous reasons, the ?lling and emptying of the ballast tanks 
36 is to be possible from each of the spheres 12 and 14, 
any conventional controls for effecting this being used. 

In addition to providing for ascension of the structure 
10 through both the use of the support cable 24 and the 
blowing out of the ballast tanks 36, a third manner is by 
dropping the weight 48. The weight 48, circular in shape 
so as to be received about the lower portion of the lower 
sphere 14, includes a beveled inner face 50 for recep 
tion ?ush against the exterior of the lower sphere 14. 
This weight 48 is releasably mounted in any suitable man 
ner with the release thereof being possible from either of 
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4 
the spheres 12 or 14. While not speci?cally limited there 
to, one manner of mounting and releasing the weight 48 
has been illustrated in FIGURE 3. This mounting means 
consists of a plurality of downwardly opening angle 
brackets 52 rigidly affixed to the sphere 14 with a re 
tractable lock pin 54 engageable with the bracket 52 
in such a manner so as to retain the weight ring 48 
therein, the retraction of the pins 54 being effected simul 
taneously through either mechanical or electrical means. 
The structure 10 further includes support legs 56, 

preferably three in number, rigid with the lower sphere 
14, above the weight ring 48, and depending therefrom 
in diverging relation to each other so as to form in 
effect a supporting tripod. Each of the legs 56‘ consists 
basically of upper and lower hollow sections 58 and 60 
with the upper section 58 telescopically receiving the 
lower section 60-, suitable means such as the lock screw 
62, being utilized to ?x the relative length of each leg 
‘56 in a plurality of adjusted positions, this adjusting of 
the leg 56 of course being accomplished before the in 
troduction of the structure 10 into the water. Each leg 
56 terminates in a spherical foot 64, this spherical shape 
being of particular signi?cance in that it enables an ac 
commodation of any surface irregularities which might 
be encountered. In addition, the spherically shaped foot 
64 will tend to embed itself in the ocean floor so as to 
provide a highly stable base for the structure 10. Suitable 
braces 65 can also be provided, as need, between the 
upper tubular portion 58 of each leg and the sphere 14. 

Inasmuch as there is a tendency for the spherical feet 
64 to become embedded in the ocean bottom, the present 
invention contemplates the provision of a gas or air line 
66 through each leg 56 and its corresponding foot 64 
and terminating at the bottom surface of the foot 64, 
note FIGURE 2, with this line 66 being connected to 
a source of pressurized gas or air so as to provide for, 
when a release of the feet 64 is desired, a jet~type flow 
of gas or air tending to dislodge the feet 64 so as to 
enable a raising of the structure 10. The introduction of 
compressed gas or air into the line 66 can be effected 
in any conventional manner from either of the spheres 12 
or 14. 

It is also contemplated that the structure 10 incor 
porate a self-contained propulsion device, preferably in 
the form of an electric motor driven propeller 68 project 
ing from the side of the lower sphere 14 with a rudder 
structure 70 aligned with and located outwardly of the 
propeller 63, it of course being appreciated that the 
propeller 68 is to be positioned outwardly from the sphere 
14 a su?icient distance so as to avoid any creation of 
a void forward of the propeller. Control of both the 
motorized propeller 68 and the rudder means 70 will 
be through conventional means accessible within the lower 
sphere 14. 

In order to support the incoming supply line or lines 
72, these lines in some instances being of considerable 
Weight, a laterally projecting arm 74 is ?xed to the struc 
ture 10, this arm 74, especially in conjunction with the 
incoming lines 72, acting somewhat in the manner of a 
rudder so as to overcome any tendency for the structure 
10 to spin while descending or ascending. This arm 74, 
while having been illustrated at close to the upper end 
of the ‘upper sphere 12, may be located at or near the 
bottom of the structure 10 depending upon the weight of 
the incoming lines 72, inasmuch as this additional weight 
could, were the arm 74 located at the upper end of the 
structure 10, tend to tilt the diving structure. 
As noted supra, it is contemplated that the diving 

structure of the instant invention be used primarily in 
the nature of a base of operation for divers who will 
perform their duties, at an underwater work site, gen 
erally under the observation or direction of one or more 
companions who will remain within the structure. In view 
of this, it will be appreciated that it is essential that 
various sections of the structure be selectively sealed from 
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each other with each section having separate compres 
sion, decompression and recompression capabilities. In 
order to achieve this, the instant invention contemplates 
the provision of independent completely spherical units 
interconnected by a double hatched hatchway of a di— 
ameter substantially less than the diameter of the spheres, 
but sufficient so as to enable passage of a person from 
one sphere to the other. This use of separate spherical 
units interconnected by cylindrical hatchways is deemed 
particularly signi?cant in that a maximum resistance to 
external pressure is achieved while simultaneously achiev 
ing the maximum in space economy. In addition, the use 
of separate spherical units rigidly interconnected by elon 
gated hatchways enables, as is contemplated by the in 
stant invention, the construction of a diving structure in 
cluding, in addition to the two spheres described in de 
tail in the speci?cation, three, four or even more rigidly 
interconnected and communicated spheres capable of ac 
commodating a large crew in close and constant contact 
with, and observation of, the work project. Through the 
use of the separate recompression facilities, the crew can 
alternate the actual work outside of the diving structure. 

In using the structure of the instant invention, prior 
to descent, the legs are adjusted to the proper length, the 
ballast tanks ?lled, and the crew positioned within the 
structure, it being noted that the structure speci?cally 
illustrated in the drawings is capable of accommodating 
two persons in each spherical unit, however, in actual 
usage this particular structure will in all probability, be 
used by a crew of two, these two alternating work and 
observation shifts. The structure is then lowered to the 
work site for use as a base of operation. Either during 
descent, or after arriving at the work site, one of the 
crew enters the lower sphere and commences a compres 
sion cycle while the other of the crew remains in the 
upper sphere at atmosphere pressure. Upon completion 
of the compression cycle, the lower crewman or diver, 
properly out?tted, is free to leave the structure and pro~ 
ceed with the job, such as for example working upon an 
underground well head as illustrated in FIGURE 1. After 
the diver has completed his job, or after he has been 
exposed to ambient pressure for a maximum period, he 
will re-enter the bottom sphere and begin his decom 
pression cycle. At the same time, the observer in the 
upper sphere, who has been at atmospheric pressure, will 
begin his compression cycle. As the decompression cycle 
being conducted in the bottom sphere becomes equal to 
the compression cycle being conducted in the top sphere, 
the two crewmen exchange places with the former ob 
server continuing his compression cycle in the lower 
chamber while the former diver continues his decom 
pression cycle in the upper chamber, thus allowing a con 
tinuation of the work, almost uninterrupted, by the former 
observer. After the entire job has been completed, the 
diver enters the lower sphere and the entire structure 
may be raised as the diver is undergoing his decompres 
sion cycle. This raising of the structure can be accom 
plished in three different ways, or any combination there 
of, by the support cable, by a blowing out of the ballast, 
and by a dropping of the weight ring. In addition, suit 
able guide cables, anchored to the bottom, can be pro 
vided if necessary. Although, not speci?cally described 
supra, the diving structure will include various observa 
tion and work aids such as for example, an underwater 
TV camera, various lights, and possibly one or more 
pairs of grapple arms in the form of articulated booms 
having a gripping hand at the outer end thereof, these 
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arms being operable mechanically or by ?uid pressure 
(air or gas) for gripping articles without the occupants 
of the diving structure exiting therefrom. 

In conclusion, it should be noted that the particular 
structure illustrated in the drawings has a depth capability 
of ?fteen hundred feet, thus enabling divers to operate 
at a heretofore unattainable depth. Additional safety fac 
tors are provided in the form of emergency air or gas 
supplies in each of the spheres, along with duplicate 
controls for the various operations to be performed. In 
cidentally, while no great lateral movement of the diving 
structure is contemplated, the shape of the structure en 
enables such lateral movement to be accomplished by 
a relatively compact propulsion unit, either in the form 
of a propeller and rudder as described supra, or in the 
form of rotatably mounted gas or liquid jets, which may 
be either a permanent part of the structure or an attach 
ment therefor. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous modi 
?cations and changes will readily occur to those skilled 
in the art, it is not desired to limit the invention to the 
exact construction and operation shown and described, 
and accordingly all suitable modi?cations and equivalents 
may be resorted to, falling within the scope of the in 
vention as claimed. 

I claim: 
1. A diving structure comprising a pair of spherical 

units rigidly interconnected by a common hatchway com 
municating the interiors thereof with each other; hatch 
means at each end of the hatchway for selectively sealing 
ofr" the interior of each unit from the other; separate pres 
sure adjusting and maintaining means associated with each 
of the units for regulating the breathing gas pressure with 
in each unit, and a separate hatchway including a hatch 
means communicating at least one of the units with the 
exterior for diver ingress and egress. 

2. A diving structure according to claim 1 wherein the 
pair of spherical units are arranged in vertical orientation 
with respect to each other forming an upper unit and a 
lower unit and further including a plurality of ballast tanks 
spaced peripherally about the structure and positioned 
generally between the upper unit and lower unit. 

3. A diving structure according to claim 2 wherein the 
ballast tanks comprise spherical pressure vessels being in 
dividually connected to the upper unit, and wherein the 
diving structure further includes a plurality of legs secured 
to the lower unit at peripherally spaced points thereabout 
and depending therefrom in diverging relation to each 
other. 
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