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SUBMERSIBLE MARINE DOCK SYSTEM AND METHOD

ABSTRACT OF THE DISCLOSURE

A submersible dock system with mooring pilings which folds down for storage
underwater. The dock system includes a deck or mainspan normally above water, a
submerged horizontal frame and, if necessary, leveling means, and a plurality of vertical
support structures extending between the submerged frame and dock. The submerged
frame, vertical structures and mainspan of the deck are all preferably constructed of
rectangular tubing members which are pivotally joined in key places to enable the deck to be
pivoted from an upright position to a substantially supine position underwater. The dock
system also includes a plurality of telescoping members to hold the deck in an upright
position. The height of the dock walkway is also easily adjusted to accommodate changes
in water levels. Storage of the deck and vertical structures under water is achieved by pulling
pins or other fasteners out of the telescoping diagonal connecting members so that they are
free to collapse by shortening or lengthening, thereby allowing the vertical members to pivot
about hinged points of the deck and submerged frame. The gaivanized stee! tubular
members are made more corrosion resistant by use of sacrificial anodes and regular

perforations in the tubular members.
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SUBMERSIBLE MARINE DOCK SYSTEM AND METHOD

FIELD OF THE INVENTION

The present invention relates in general to marine dock systems which are
resistant to ice damage, and in particular to submersible dock systems which are stored
underwater during the winter to avoid ice damage, and to methods for making such dock

systems in a corrosion resistant manner so that they will last year after year after year.

BACKGROUND OF THE INVENTION

Description of Related Art

One of the main problems with docks used for marine pleasure craft in climates
w‘hlch have cold winters is ice-related damage to the docks. A number of different ice
damage probllems occur, including crushing and buckling of docks due to wind-rows, that is,
ice which is piled up near the shoreline by action of waves and/or wind. In rivers and other
bodies of water subject to currents, such as tidal currents, moving ice floes can knock down,
sever or otherwise damage docks and their pilings. A lesser known but very real problem is
the lifting of pilings caused by extensive formation of ice rings on exposed pilings at the
waterline on account of swells or other gentle wave action. This occurs in situations where
the air temperature is below freezing and water cyclically laps upon and freezes to a dock
piling. When this process continues long enough, a large ring of ice forms on the piling,
which, when of sufficient size and buoyancy, will lift the piling up at least partially out of the
river or lake bottom into which the piling has been driven.

A number of remedies are known to avoid one or more forms of the above-
mentioned ice damage. These include: (1) the heavy reinforcement of a dock to the extent

that the ice is generally not capable of damaging the dock; (2) the partial or complete removal
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of docks from the water; and (3) the installation of air bubblers. The first option is inordinately
expensive, and often aesthetically unacceptable. It is also sometimes environmentally
unacceptable in locations where a large solid structure jutting out in the water causes

formation of sandbars or other undesired changes, to the adjacent shoreline or lake bottom

due to modified wave or current action.

The removal of a dock from the water is also not completely acceptable in
many instances. First, the removal of a dock from and reinstallation of a dock into a body
of water can be expensive and/or time-consuming. Removing the deck while leaving the dock
pilings in place is one alternative. This however does not stop the formation of ice rings

which yank the pilings up from the lake bottom, and re-sinking the pilings is expensive and

time-consuming.

In my earlier patent, US Patent No. 4,123,912 entitled “Lightweight
Demountable Doék Assembly,” granted November 7, 1978, there is disclosed an improved
lightweight dock assembly designed for partial removal. It has a mainspan and a ramp
extending from the shore. The mainspan is removable, and supported by vertical members
near the shore and a tripod structure away from shore. After removal of the mainspan and
its ramp, the support structure and tripod may be rotated at their footings for underwater
storage. The mainspan is designed to be lightweight. Nevertheless, its removal or
reinstaliation is a significant chore that requires at least two men preferably with a boat, or a
crane to support the mainspan during its removal and reinstallation. Further, the removal and
reinstallation of the dock is typically done when conditions are least favorable, i.e., in the fali
and spring when the water is cold and the winds are often high. Also, once removed, the
deck or other sections of the dock must be stored, which can present storage space

problems and is unatiractive. The removal and storage of a dock out of water may also
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hasten deterioration in that the once-submerged portions of the dock by exposure to different
weathering conditions.

The other alternative for protecting docks against ice damage is the use of air
bubblers to prevent ice from freezing around a dock. However, bubblers are subject to power
failures, and present the hazard of open water in the winter time. Also, bubblers are

ineffective against ice damage due to ice pile-ups caused by heavy wind or wave action, or

by ice being carried by currents.
in light of the foregoing problems, it is a principal object of the present
invention to provide a dock system which is substantially immune to ice damage and can be

used year after year. I is a related object of the present invention to provide an economical

submersible dock system which resists ice damage by being lowered to the bottom of a body

of water for storage during the winter in a substantially fully assembled state, and can be

easily retrieved when the ice is gone. 1t is still another object of the present invention to
provide a submersible dock system which is easy to manufacture, install, and to lower and

raise.

it is another object of the present invention to provide a submersible dock
system which employs several independently adjustable leveling pad assemblies for
supporting the dock 8o its deck remains horizontal over time without resort to pilings or other
anchoring means which need be driven into the ground below the water.

it is yet another object of the present invention to provide a submersible dock
system which is made up of many substantially identical parts, for economy of manufacture,
and which can be adjusted at installation for different size boats.

it is still another object to provide a strong, lightweight submersible dock

system made of economically priced steel with at least three corrosion protection
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mechanisms for allowing its components to survive fifteen or twenty years in a water

environment without significant deterioration.

UMMARY OF NVENTION

in light of the foregoing problems and in order to fulfill most if not ali of the
foregoing objects, there is provided, in accordance with a first aspect of the present invention,

a submersible dock system which when in use is located in part below and in part above the

waterline of a body of water, and which, when not in use, can be stored entirely underwater
in a substantially assembled state. The dock system comprises: deck means for providing
a support surface above the waterline suitable for walking upon, and a collapsible frame
apparatus attached to and supporting the deck means. The collapsible frame apparatus
preferably includes a substantially horizontal frame structure located beneath the waterline;
a plurality of vertical support structures pivotably interconnected to the submerged frame
structure and to the deck means; and connection means having a rigid fixed-length state and
an adjustable variable-length state. The connection means are for keeping the deck means
rigidly supported above the waterline by the submerged frame structure and vertical support
structure when in its fixed-length state. The connection means, when in its variable length
state, allows the deck means to pivot relative to the submerged frame structure and vertical
support structures so that the deck means can be submerged under the waterline for storage
while still interconnected to the vertical support structures. The connection means preferably
includas first and second sets of tubular or structural telescopic means which can telescope
relative to one another. A first set of tubular members are preferably pivotally connected to
one of the first vertical support structures and the submerged frame structure. A second set

is preferably pivotally connected to a second vertical support structure and the deck means.
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The telescoping members can be pinned so as to be ﬁgidly coupled together, thereby
establishing the fixed-length state of the connection means.

The substantially horizontal submerged frame structure may be held in place
by leveling means. The leveling means preferably includes at least four adjustable-length
support leg assemblies. Each such leg assembly is provided with an adjustable leg member
means for supporting the adjustable ieg member, and means for iocking the member in any
one of a plurality of positions.

According to a second aspect of the present invention, there is provided a
submersibie boat mooring system having a submersible mooring pylon and a submersibie
deck mounted on a pivoting frame means located in part below and in part above the
waterline of a body of water when in use. The boat mooring system comprises: deck means
for providing a support surface above the waterline suitable for walking upon; and pivoting
frame means for supporting the deck means. The pivoting frame means preferably includes
at least one submerged frame structure located beneath the waterline; a vertical support
structure pivotally interconnected to the submerged frame structure and to the deck means;
and connection means having a rigid fixed-length state and an adjustable variable-length
state, for keeping the deck means supported above the waterline by the pivoting means when
in the fixed-length state, and for allowing the deck means to pivot relative to the frame
structure and vertical support structures such that the deck means is submersible under the
waterline for storage when the boat mooring system is in a substantially assembled state.
The pivoting frame means may also include a second submerged frame structure and a
second set of vertical suppoits. The first and second frame structures are preferably
elongated and connected together in a common substantially horizontal plane to form a

single submerged frame unit. One side of this frame unit supports the deck as previously
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described, while the other side of the frame means can be used to support two mooring
pylons.

According to a third aspect of the present invention, there is provided a method
of making the aforementioned submersible dock system and submersible boat mooring
system. Such method involves using a number of substantially identical components. For
example, ten or more substantially identical hinge assemblies having large bearing surfaces
are preferably utilized. The vertical support columns or pylon, the stanchion frame assembly
is mounted therebetween, and the submerged frame structure and adjustable leg assemblies

for leveling the dock all may be made out of common sizes of tubular metal. The specifics
of my preferred method of making the dock system or boat mooring system of the present

invention are described in detail below.

According to a fourth aspect of the present invention, the submersible marine

dock may be formed of tubular steel that is made corrosion resistant by preferably providing
at loast three means for reducing corrosion on the assembled dock. The first means involives
coating the metal members with a corrosion-resistant coating such as hot-dipped zinc. A
second technique for reducing corrosion includes attaching one or preferably several
sacrificial anodes to one or more portions of the dock which are normally submerged when
the dock is in use. A third means for reducing corrosion invoilves providing a series of
perforations (i.e., holes) at regular intervals in at least those portions of the tubular metal
members which are normally submerged underwater. Such perforations allow water to

circulate therein and thereby help reduce the formation of corrosion-producing elecirolytic

cells.

These and other aspects, features, objects and advantages of the present
invention will become apparent to those skilled in the art upon studying the detailed

description presented below along with the accompanying Figures and claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

The drawings form an integral part of the description of the preferred embodiments
and are to be read in conjunction therewith. Like reference numerals designate the same or

similar components or features in the various Figures, where:

Figure 1 is an assembled plan view of the submersible dock system of the

present invention shown in an upright position and attached to a retaining wall,

Figure 2 is an exploded perspective view of the Figure 1 dock system showing
various details of its construction and assembly;

Figure 3 is an enlarged front view of the H-frame assembly of the Figure 1 dock
system taken along line 3-3 of Figure 1;

Figure 4 is an enlarged tubular pivot assembly having large bearing surfaces
and preferably used in the dock systems of Figures 1 and 2;

Figure 5 is a fragmentary left side view of the H-frame assembly taken along
line 5-5 of Figure J;

Figure 6 is a fragmentary plan view of the hinge mechanism used with the
movable gang-plank fastened to the shore side of the mainspan of the Figure 1 deck or
walkway;

Figure 7 is a simplified side view of the Figure 1 dock system shown in solid
in its erect position andt in phantom is its folded position well beneath the water line;

Figure 8 is an enlarged cross-sectional view taken along line 8-8 of Figure 7
showing the left tube leveling sleeve and strut of the leveling assemblies of the dock system

shown in Figures 1 and 2; and
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Figure 9 is a cross-sectional view taken along line 9-9 of Figure 8 showing a
preferred construction for the mainspan deck and the construction of the vertical fenders and

saddie attached thereto.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figures 1 and 2 are assembled plan view and an exploded view respectively
of a preferred dock system 20 of the present invention. As shown in Figure 1, the dock
system 20 is preferably used for mooring a boat, such as a sailboat or motor boat, whose hull
is shown in phantom by lines 22. The dock system 20 is shown in its upright position
adjacent to a conventional seawall 24, which may be made of concrete and steel. The dock
20 is also depicted as resting upon the uneven bottom 26 of body of water 28 in which the
boat 22 floats. The dock system 20 is comprised of. a mainspan deck assembly 30; an
entrance ramp assembly 32 pivotally attached to the mainspan assembly 30 by piano hinge
assembly 33; and a pivoting frame assembly 34 which has vertical mooring pilings or support
columns 36 through 46 and a pair of submerged rectangularly-shaped frames 50 and 52. The
frames 50 and 52 are supported by leveling means including a plurality of adjustable leg
assemblies 56 through 71. The structural frame 34 also preferably includes a pair of
stanchion assemblies 76 and 80 having an “H" configuration and mounted on respective pairs
of support columns 36, 38 and 40, 42, Removable hollow column coverings or posts 86-96
preferabiy made of pressure-treated lumber are located on top of columns 36-46, as shown,
and are used to improve the appearance of the columns and make them less likely to

damage a moored boat which rubs against them. if desired, vertical fenders 88 and 100 may

be fastened to fender saddies 102 and 104 near the center of mainspan 30, as best shown
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in Figure 1. The saddies help prevent docked craft from rubbing up against the mainspan

30.

The vertical columns 36-46 are each attached at the base portion thereof to
one of the frames 50 or 52 by hinge assemblies 106 through 116, as shown. In addition,
vertiqal columns 38, 42, 44 and 46 are each respectively supported laterally by a respective
one of diagonal braces 118, 122, 124 and 126, which are pivotally supported at their vertical
base portion by hinge assemblies 128, 132, 134 and 136. Thus, as will be more fully
explained later, the vertical columns 38-46 are capable of pivoting from their upright position
to a substantially horizontal position in order to lower the dock system 20 under the water line
for winter storage. The dock system 20 when in its upright position is supported against
pivoting movement by a plurality of connection means or braces, each of which has a fixed-
length state and a variable-length state. The connection means preferably comprise sets 138,
140, 144 and 146 of tubular telescoping members. The brace set 138 is typical and is
composed of outer tubular member 148 and inner tubular member 150 slidably received
partially within tube 148. Tubular members 148 and 150 are respectively connected at the
outer ends thereof to hinge assemblies 158 and 160 which are anchored to vertical column
38 and the midpoint of deck 30. In connection set 140, the outer ends of tubular members
168 and 170 are respectively connected to hinge assemblies 172 and 174.

The connection set 146 includes outer tubular member 176 and inner tubular

member 178 respectively connected as shown to the submerged support frame 52 and
vertical column 46 by hinge assemblies 180 and 182. Connection set 144 includes outer
tubular member 184 and inner tubular member 186 connected as shown to vertical column
44 and outer tubular member 176 of connection set 146 by*hinge assemblies 188 and 190.
The connection sets 138 through 146 each may be placed in a fixed-length state by

respectively securing the inner and outer members thereof to one another so as to prevent

o
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movement therebetween. Any suitable or conventional technique may be used for this
purpose, such as one or two removable bolts 190 shown in connection set 140 as passing

transversely through the inner and outer members, thus holding them longitudinally in place

relative to one another.

The submerged frames 50 and 52 are substantially identical in construction,
except that they are mirror images of one another. The frame 50 includes at least one long
horizontal structural member 200, and two transverse structural members 202 and 204 located
at opposite ends of member 200. Diagonal angle-iron braces 206 and 208 are provided to
prevent movement of the ends 212 and 214 of members 202 and 204 with respect to
longitudinal member 200. Web braces 209 and 210 may also be provided at the inside
corner formed by members 200 and 202, and by members 200 and 204. The members 200
through 210 are preferably welded or otherwise suitably fastened to one another as shown.

The second submerged frame 52 includes a long horizontal structural member
220 and two transverse members 222 and 224 rigidly connected at opposite ends of member
220. Diagonal brace members 226 and 228 rigidly connect member 220 to the ends of
transverse members 222 and 224. As in frame 50, corner braces may also be provided for
frame 52, such as corner brace 230.

Frames 50 and 52 are preferably constructed of rectangular tubular metal
members, which may have a circular cross-section or a rectangular cross-section, as shown.
The frames 50 and 52 may be permanently interconnected, but are preferably telescopically
interconnected via horizontal connecting members 240 and 242, as shown. Specifically,
tubular rectangular member 240 is slidably inserted into ends 212 and 232 of transverse
tubular members 202 and 222. Similarly, interconnecting member 242 is slidably inserted into
ends 214 and 234 of transverse members 204 and 224. The length of interconnecting

members 240 and 242 is preferably the same and sufficiently long to permit the distance

-“\I
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between the frames to be varied over a considerable range, such as from about one-half the
length of to about twice the length of any one of the transverse members 202, 204 or 222,
224. In practice, the spacing between the frames 50 and 52 will be determined by the desired
distance to be established between columns 38 and 34 and between columns 42 and 46.
Normally, this distance would correspond to a width slightly greater than the maximum width
needed to accommodate the boat 22 which is to be moored or tethered to pylon covers 88
through 96.

Preferred embodiments of deck assembly 30 and ramp assembly 32 are shown
in partially exploded perspective view in Figure 2 without the deck planking for ease of
viewing. This embodiment of mainspan assembly 30 employs a tubular frame and strut
construction, as shown, so that the mainspan is strong yet lightweight, for ease of handling
during assembly. Two elongated tubular side members 250 and 252 are interconnected by
transverse braces 254, diagonal braces 256 and end plates 258 and 260. Bumper pads 262,
which may be made of weather-resistant lumber, suitable rigid or semi-rigid synthetic material
such as high-strength plastic, may be bolted or otherwise fastened at reguiar intervais to the
longitudinal member 250 and 252 by bolts, washers and nuts or other suitable fasteners.

Ramp assembly 32 similarly includes elongated side members 270 and 272,
diagonal brace 276, and end plates or members 278 and 280. Bumper pads such as bumper
pad 282 may be affixed to the outer side of longitudinal members 270 and 272. Conventional
dock cleats 284 may also be provided along side members 250, 252 and 270, 272 at regular
intervals if desired. As best seen in Figure 1, transversely oriented planks 286 may be
inserted into U-shaped channels designed to receive the ends thereof on the top side of
longitudinal members 250, 252 and 270, 272. A recess 288 in the upper face of the channel

of member 252 allows the planks 286 to be inserted and removed from the channels at the

end of deck assembly 30 closest to the shore. In this manner, the planks 286 can be

-11-
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replaced if needed or desired. As will be further explained with respect to later Figures, the
planks 286 are held in place on the mainspan 30 and ramp 32 without use of conventional
fasteners such as nails or bolts. The interconnection between deck assembly 30 and ramp
assembly 32 is accomplished by a large piano hinge assembly, whose tubular hinge pin
supports 287 are visible in Figure 2.

As illustrated in Figure 2, the stanchion assemblies 76 and 80 each have an
"H* configuration on account of crossbars 306 and 310 which respectively support identical
pairs of hinge assemblies 312 and 314 to which the mainspan 30 is mounted by bolts or

other suitable fasteners, as indicated by the dashed lines in the exploded view of Figure 2.

Figure 3 is a partial front view of dock system 20 which further illustrates the
construction of stanchion assembly 76 and the construction of representative hinge
assemblies 106, 108 and 128. The front view of stanchion assembly 76 further iliustrates its
construction and the construction of representative hinge assemblies 106, 108 and 128. An
enlarged cross-sectional view of hinge assembly 108 is shown in Figure 4. A cross-sectional

view of the stanchion assembly 76 and other components in Figure 3 is presented in Figure

~ 5, while Figure 6 shows a top view of the deck and helps further illustrate the construction

of stanchion assembly 78. Referring now to Figures 3-6, stanchion assembly 76 may readily

be seen to be comprised of tubular vertical members 336 and 338 whose inner passages

2
’
(o v

therethrough slidably receive columnar members 36 and 38 respectively. The vertical

members 36, 38, 336 and 338 all have a series of regularly spaced perforations or holes
indicated by phantom passages 340 and centeriines 342. These holes may be spaced apart
from each other at regular intervals such as 6-inch or 12-inch centers, and preferably are
about 0.75 inches in diameter, or other similar size to permit some circulation of water

therethrough. All of the tubular members and corner webs in the dock system 20 preferably

-12-
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have such perforations in them. Such perforations or holes make possible the slow and
regular circulatiqn of water through the tubular members and webs, and this is believed to
greatly reduce the incidence of formation of deleterious electrolytic cells. Such cells promote
corrosion, and can be substantially eliminated by providing holes in sufficient numbers to
allow water circulation through and around the members and webs.

The holes 340 of the H-frame assembly 76 and columns 36 and 38 when
aligned allow suitable bolts, other pins or similar fasteners 344 and 346 to be placed
therethrough as shown, thereby fixing the location of the frame assembly to the columns at
a desired height. Because of the spacing of the holes 340 along the frame and columns, the
height of the H-frame column can be readily adjusted as needed for changing water levels,
different desired dock heights, or like reasons.

The vertical members 336 and 338 may be interconnected by one or a plurality
of horizontal transverse members, such as pipe 306, angle lron 352 and U-channel 354
respectively spaced from one another as shown in Figures 3 and 5. The interconnection of
the main span assembly 30 to the stanchion 76 may be completely understood by studying
Figures 3, 5 and 6. A flat steel plate 370 s welded or otherwise permanently fastened to side
support members 250 and 252 at the end thereof as shown. Studs or bolts 372 are welded
to and project upwardly from U-shaped hinge blocks 362 carried by a transverse pipe
member 306. The bolts 372 project through plate 370 and may be fastened thereto by nuts
or other conventional fasteners 374. Thus, the hinge blocks 362 are permanently fastened
to plate 370 while being captively and rotatably fastened to pipe member 306. The opposite
end of dock assembly 330 is similarly fastened to stanchion assembly 80 via hinge
assemblies 314 rotatably mounted on transverse pipe member 310. Thus, dock assembly 30

may pivot relative to the two stanchions 76 and the vertical columnar members which support

them, namely members 36-42.
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Figure 4 is an enlarged view of a hinge assembly 108 showing a preferred
construction for all hinge assemblies employed on the dock system 20, except for hinge
assemblies 312 and 314 just described. Figure 4 shows the hinge block 378 to have a U-
shaped cross-section with circular holes 380 provided for receiving large tubular pin 384

having an annular head end 386 larger than holes 380. The hinge pin 384 is retained by a

cotter pin 388 or other removable fastener passing radially through the distal end 390 of pin
384. The tubular member 38 is welided to a large diameter pipe section 392 through which
the tubular body 382 of pin 384 passes. In a preferred embodiment of the present invention,
the hinge blocks are made of steel 0.25 inches thick. The overall length of the pin 382 is 6
inches, the outer diameter of tubular body 382 is 2.375 inches, and the outer diameter of
annular head 386 is 3.0 inches. The outer diameter of tube section 392 is 3.0 inches. The
wall thickness of both tubes is 0.75 inch. Further, a drain hole 394 is preferably provided in

pipe section 392 to ensure that water can circulate in and/or drain from vertical tubular
member 38 while it is in use. Those in the art will appreciate that the design of hinge
assembly 108 provides for large, inexpensive bearing areas that are readily able to take the
weight of the upper portions of the dock and loads which might be placed on such portions.
Further, silt, other dirt and seaweed, which are expected in the underwater environment where
such hinge assemblies as 108 will be used, will not impair the usefulness of the hinges. The
tubular construction of pin 382 also ensures free circulation of water therethrough, thus also
helping avoid the formation of electroliytic cells which might cause deterioration of the metal
structure.

In Figure 3 the rectangular tube construction of leg leveling assemblies 56 and
58 may readily be seen, and each is substantially identical in construction to the other
adjustable leg assemblies 60-71 shown in Figures 1 and 2. Figures 3 and 5 give front and

side views of leg assembly 58 which is representative. Leg assembly 58 includes an outer
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tubular member or leveling sleeve 408, and inner leg member 410 extending into sleeve 408
and a flat leveling pad 412 having an area for a tube about nine times or more larger than the
cross-sectional area of leg member 410. A suitable fastener such as a boit and nut
combination or pin 414 is used to secure the position of the leg member 410 relative to the
sleeve 408. This is accomplished by passing the fastener 414 through corresponding holes
in the sleeve 408 and leg 410. These tubular members 408 and 410 preferably include
regularly spaced perforations or holes for reasons previously explained. If desired, the holes
on one of the members may be spaced on four inch centers, and the holes on the other
member may be spaced on six inch centers so that the overall height is adjustable in two inch
increments. As may be seen in Figure 5, leveling sleeve 408 is welded or otherwise rigidly
fastened to the transverse member 202 of frame 50.

Figure 3 also shows that a corner web plate 418 may be used to reinforce the
rigidity of the inner connection between diagonal member 118 and vertical member 38.
Figure 3 also iliustrates that the leg members of leveling assemblies 56 and 58 are adjusted
differently to accommodate the changing elevation of ground 26 beneath the dock 20.

The planks 286 of dock assembly 30 and ramp assembly 32 may be seen in
Figures 5 and 6. The recess 288 in tubular member 252 for allowing the planks 286 to be
removed is also shown in Figures 5 and 6. Figure 6 shows the piano-type hinge assembly
used to interconnect the adjacent ends of deck 30 and ramp 32. Hinge pin support tubes
420 are shown on either side of hinge pin support tubes 287 and a plate 278 of ramp
assembly 32. A steel pipe or solid rod 422 serves as a hinge pin as shown.

Figure 7 is a simplified side view of the Figure 1 dock from the right side, i.e.,
jooking in the direction indicated by arrow 7 shown in Figure 1. The arcuate dashed arrows
and phantom lines in Figure 7 illustrate the manner in which the dock 20 pivotally collapses

into its underwater storage position. Semi-circular arrow 432 shows the path of the entrance
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ramp as it is swung about the piano hinge assembly to a storage position indicated in
phantom on top of the deck assembly 30. In order to collapse the dock 20, the various pins
190 in the connection means 138, 140, 144 and 146 are removed. This changes the
connection braces from a fixed length state to a variable length state, since the lengths of the

braces can be readily adjusted either by decoupling the respective tubes, as is done with

tubes 184 and 186 of connection set 44, or if the tubes remain coupled together, as is done
with connection sets 138, 140 and 146, sliding the tubular members of each connection set
relative to one another. Before the dock is allowed to pivot to its underwater stored position,
a plastic-coated wire rope or chain (not shown) is hooked to the vertical columns 36 and 38
in order to retrieve the dock assembly 30 from its underwater position 30, while two other

ropes or chains are hooked to vertical columns 44 and 46 in order to retrieve them from their

underwater storage position. In practice, these ropes or chains may be connected together

at their free ends thereof, and then dropped underwater adjacent the seawall, or may be
fastened to a retaining hook or ring for this purpose provided on the seawall above the water
line. In practice, the inner tubular member 186 of connection set 144 is decoupled from
upper tubular member 184 and then swung so that it rests on top of tubular member 176 of
connection set 146. Prior to lowering the dock, the fender boards 98 and 100 are also
removed, while the fender saddies 102 and 104 remain attached to the main span assembly
30. When the dock is retrieved from its underwater storage position, the diagonal connection
members are ra-connected if they have been decoupled, and retaining pins 190 are reinserted
thus restoring the connection means to their fixed-length state which holds the deck 30 and
pylons 44 and 46 in a rigid fixed state.

Figures 8 and 9 show further details of the construction of dock system 20.
Figure 8 is a cross-sectional view of the area adjacent adjustable leg assembly 71. The leg

assembly 71 includes a leveling sleeve 448 and a adjustable leg 450. A support web or
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bracket 454 is welded to the sleeve 448. At the end of the bracket 454 is the hinge assembly
180 which supports the outer tube 176 of the connection means 146. Also attached to the

bracket 454 by welding or other suitable permanent fastening means is elongated member

220 of frame 52.

Figure 9 is an enlarged cross-sectional view of the fender saddie area of
mainspan assembly 30 showing the side configuration of the fender saddies, and the cross-
sectional configuration of side members 250 and 252 which have a configuration resembling
the number "6." As is clearly apparent from Figure 9, the side member 252 has a cross-
section which is the mirror image of that of the cross-section of side member 250. The
member 250 includes a rectangular tubular portion 460 composed of side walls 462 and 464,

bottom wall 466 and top wall 468. Extending above the tubular portion 460 is vertical wall
470 and top wall portion 472. Wall portions 468, 470 and 472 form a U-shaped channel for
retaining one end of the plank 286, as shown. The other end of plank 286 is similarly
retained by the U-shaped channel of tubular member 252. Thus, no fasteners are required
to keep the planks 286 in the channels of members 250 and 252, since once all the planks
286 are installed, the planks 286 have no plgce to move and cannot be retracted. The
individual planks 286 may be made of tubular metal, heavy-gage expanded metal screen, rigid
high-strength moided plastic or composite material, or of weather-resistant wooden planks
as shown.

The tubular construction of frames 250 and 252 has another advantage, namely
it may be used as a conduit for electrical wiring, such as electrical conductors 474 inside
member 252, which may be used to provide electrical power to one (or more) conventional
rainproof duplex receptacles 476 that can be mounted on the conduit 478 extending slightly

above mainspan 30 at any convenient location(s).

-17-
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Figures 7 and 9 show an optional means for pre-stressing the mainspan
assembly 30 to help resist deflection due to gravity-induced loads, such as are caused by
people standing on the planks 286. A preferred lightweight pre-stress mechanism consists
of pairs of steel cables 480 and 482 which extend along the underside of tubular members
250 and 252 respectively and are suitably terminated in conventional fashion and attached
thereto by bolts or some other suitable fasteners to the ends of members 250 and 252.
Spacer brackets 490 and 492 extend downwardly from the midpoint area of members 250 and
252, and each contains a passage 494 or 496 therethrough which holds the cable in place.
A suitable tensioning means, such as turnbuckle 498, is used with each of the cables 480 and
482 to apply tension to the cables and thus pre-stress the deck assembly 30 upwardly to
resist gravity-induced loads.

Sacrificial anodes may be placed at strategic locations on submerged portions
of the deck system 20 to help prevent corrosion. Such anodes should be minimally placed
at all four corner webs such as webs 209, 210 and 230 shown in Figure 2. Further anodes
could be added, if necessary. For example, in Figure 3, sacrificial anodes 502, 504, 506 and

508 are shown bolted to tubular members 36, 118, 202 and 410. The sacrificial anode may

- be made from a conventional alloy of zinc and magnesium, in any conventional shape such

as the shape of a coffee cup saucer shown in Figure 3. The sacrificial anodes generate a
very feeble reverse current around the submerged metal parts, which produces an
electromagnetic cloud in the water immediately adjacent to and all along the length of the
tubular members. Such anodes may be replaced as necessary, e.g., every two or three
years. The anodes are only necessary if the deck is made out of material which is subject
to corrosion in the body of water in which the deck is used. Also, the number of anodes
needed typically depends on the severity of the corrosion problem. For example, salt water

more vigorously attacks metals than does fresh water, thus more sacrificial anodes may be
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needed in salt water environments. One suitable type of sacrificial anode is made by the
Camp Company located in St. Petersburg, Florida 33708 and is available as Model No. R3.

All of the tubular members and metal support plates used in the present
invention may be made of any suitable metal such as a low-carbon steel or aluminum. Steel
is greatly preferred on account of its much lower cost. Steel members are preferably electro-
galvanized by using a conventional hot dip process in which the tubes are entirely submerged
in a hot-plating solution until a zinc coating of desired thickness (e.g., 3-5 mils) is obtained.
The presence of the perforations or holes at regular intervals throughout all of the tubular
members helps ensure a good zinc coating inside and out, and makes it easier to drain
excess coating material out of the members, thus reducing costs. Also, as previously
mentioned, such regular holes promote circulation of water which greatly tends to retard the
development of the electrolytic cells that facilitate corrosion.

The submersible design of the present invention may also be implemented
using tubular solid members which are substantially immune to corrosion such as carbon-
impregnated Kelvar materials used in exotic aircraft. However, the extremely high cost of
such material render application of such materials to the.dock system of the present invention
presently uneconomical. Thus, an important aspect of the present invention has been the
development of a combination of suitable corrosion-resistant mechanisms to help ensure that
the economical submersible dock system of the present invention made of a steel will last
year after year after year without significant deterioration in structural strength or integrity.

The design of the dock system of the present invention also has a number of
other advantages. For example, the large flat rectangular plates used on the ends of the
adjustable legs of the leveling assemblies provide sufficient support for the weight and loads

on the dock assemblies even in softer lake and river bottoms. Also, the large area and shape

of the pads resist lateral shifting due to river currents or wave action in a lake. Thus, it is not
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necessary to anchor the dock system 30 by driving pilings or stakes into the bottom of the
water, which reduces the cost of installing the dock system.
In order to install the dock system, the dock system 20 is preferably fully

assembled on land adjacent the location where the dock is to be installed. Thereafter, a

suitably large crane is used to lift the dock up by four lifting points 520 which may be created

welding an inverted U-shaped piece of steel rod to the outer ends of side frame members 200
and 220, as shown in Figure 1.

Preferably, the distance between the waterline and bottom at the locations for
each of the leveling assemblies is predetermined by measurement, using a surveyor's
instruments or other suitable equipment, so that the leg assemblies may be adjusted to the
correct height for the ground conditions underwater prior to lowering the dock 20 into
position in the body of water. Sand or crushed rock strategically placed on the water's
bottom can be used to raise any given leveling assembly slightly, if this needs to be done.
Alternatively, a pressurized stream of water from a garden hose or the like can be used to
remove a small amount of material from the water’s bottom should that prove desirable.

Another advantage of the use of the H-frame assemblies 76 and 80 with the
present invention is that the height of the mainspan above the waterline can be adjusted at
any time independently of the depth of the subframe below. Thus, if boats of different size
are used, or the water level changes significantly, the height of mainspan assembly 30 relative
to the supporting vertical members 36 through 42 can be changed as desired.

Another advantage of the present invention is that to lower the mainspan, only
a few pins 190 need be pulled. The pins 190 can be pulled by a person in a boat, and may
even be located above the waterline. Thus, there is no need for a person to get into the
water, which typically will be very cold, to raise or lower the dock 20 when the pins are

removed or reinstalied. Also, the use of diagonal braces 138, 140, 144 and 146 as

-20-



10

15

20

25

2653764

9187-00001

connection means and the ‘diagonal braces 118, 122, 124 and 126 for lateral support of
vertical members 38, 42, 44 and 46 in the locations shown in Figures 1 and 2 avoids
interfering with the hull of the boat that is to be docked at the dock system 20.

Also, no attachment to a stationary pier or permanent fastening to the ground
is required, which also simplifies installation, or if necessary for servicing or inspection,
completely removing the dock from the water. Also, since the submerged frames 50 and 52
are substantially identical, the mainspan assembly 30 may be located above frame 52 instead
of frame 50, if desired. This is another advantage of the specific design of dock system 20
shown in Figures 1 through 9.

Another advantage of the dock system 20 of the present invention is that it is
made entirely from relatively simple components or elements. No complex assembly
techniques, such as welding, are required at the site where the dock is to be installed. All
the welding and galvanizing of parts that is required on simple components (such as the

vertical columns) and on the mainspan 30 and entrance ramp 32 can be completed at the
factory. Then the dock system 20 can be shipped in a disassembled state in kit form to a
customer, who can assemble and install the entire dock with a minimal number of hand tools.

Those in art will appreciate that the dock system 20 of the present invention
may be scaled in length and width to accommodate significantly different sizes of the marine
craft and scaled in height for the depth of the water where the dock system is to used. In
one prototype of the dock system of the present invention for use with boats having hull
lengths from 16 feet to 28 feet, the deck assembly is 20 feet long by 2 feet wide, the
entrance ramp assembly 32 is 5 feet long by 2 feet wide, each of the submerged members
50 and 52 is 20 feet long and 7 feet wide, and tie bars 240 and 242 therebetween are 8 feet
long. Thus, the distance between vertical columns can be adjusted from 12 feet to about

sixteen feet. All of the tubular members in this prototype were made of 0.25 thick steel. Alt
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of them, except for the side members 250 and 252, have square cross-sections, with the
following outer dimensions by exemplary: vertical columns 3646 are 3" by 3"; vertical
members of the H-frame assemblies 76 and 80 are 3.5" by 3.5, members 200-204 of
submerged frames 50 and 52 are 4" by 4", and their tie bars 240 and 242 are 3.5" by 3.5"; and

the sleeves of the adjustable leg assemblies are 4.0" by 4.0%, while the legs which fit inside

the sleeves are 3.5" by 3.5".

The foregoing detailed description shows that the preferred embodiments of
the present invention are well suited to fulfill the objects above-stated. It is recognized that
those skilled in the art may make various modifications or additions to the preferred
embodiments chosen to illustrate the present invention without departing from the spirit and
proper scope of the invention. For example, the length and width of the mainspan deck may
be varied. The mainspan 30 could be made to project out a few feet over H-frame 76, for
example, which would be a substitute for the entrance ramp 32. The mainspan 30 could also
be made to project one or more feet beyond stanchion assembly 80, as well, if desired. The
length of members 200 and 220 of submerged frames 50 and 52 could also be made
adjustable using a construction technique similar to that employed to make the distance
between the pylons 38 and 44 and between pylons 42 and 46 adjustable. Also, different
arrangements for the connecting means may be utilized. Accordingly, it is to be understood
that the protection sought and to be afforded hereby should be deemed to extend to the

subject matter defined by the appended claims, including all fair equivalents thereof.
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| CLAIM:

1. A submersible dock system which when In use is located in part below

and in part above the waterline of a body of water and which is storable entirely underwater

while in a substantially assembied state, the dock system comprising:

deck means for providing a support surface above the waterline suitable
for walking upon; and

collapsible frame apparatus attached to and supporting the deck means,
the apparatus including (1) a frame structure located beneath the waterline, (2) a plurality of
vertical support structures pivotably interconnected to the submerged frame structure and to
the deck means, and (3) connection means, having a rigid fixed-length state and an adjustable
variable-length state, for keeping the deck means rigidly supported above the waterline by the
submerged frame structure and vertical support structures when In its fixed-length state, and
for allowing the deck means to pivot relative to the submerged frame structure and vertical
support structures when in its variable-length state, such that the deck means can be
submerged under the waterline for storage while still interconnected to the vertical support

structures.

2. A dock system as in claim 1, wherein:

the connection means includes at least first and second members which

telescope relative to one another.
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3. A dock system as in claim 1, wherein:

the connection means includes at least first and second sets of tubular

telescopic members, with the first set of tubular telescopic members being pivotably
connected to a first one of the vertical support structures and to the submerged frame
structure, and the second set of tubular telescopic members being pivotably connected to a

second one of the vertical support structures and to the deck means.

4. A dock system as in claim 1, wherein at least two of the vertical support
structures each include a plurality of vertical columnar members and an H-frame assembly

slidably mounted to and extending between the vertical columnar members.

5. A dock system as in claim 1, wherein:
the connection means includes first and second telescoping support
braces which are in a diagonal orientation when the connection means is in its fixed length

state.

6. A dock system as in claim 5, wherein:
the support braces each include first and second members with one such
member being slidably disposed at least partly within the other such member, and

the connection means further includes first and second means for

respectively locking the first and second braces in their respective diagonal orientation.
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7. A dock system as in claim 5, further comprising a generally horizontal
structural frame member disposed intermediate a first one and a second one of said vertical
support structures, and wherein:

the first support brace is pivotally connected to the deck means and to
the first one of the vertical support structures, and
the second support brace is pivotally connected to the horizontal

structural frame member and to the second one of the vertical support structures.

8. A dock system as in claim 5, wherein the deck means Iincludes a
mainspan assembly of a length of at least twenty feet supported near either end thereof by
vertical structures, and means for pre-stressing the mainspan assembly to resist gravity-

imposed forces generated by removable loads placed on the mainspan assembly.

9. A dock system as in claim 1, wherein the submerged frame structure
includes at least first, second and third frame members, the first frame member being pivotally
connected to a first vertical support structure, the second frame member being pivotally

connected to a second vertical support structure, and the third frame member being rigidly

attached to and interconnecting the first and second frame members.

10. A dock system as in claim 1, further comprising:

leveling means for holding the submerged frame structure substantiaily

horizontal, the leveling means including at least four adjustable-length support leg assembilies,
with each such leg assembly provided with a leg member, means for adjustably supporting

the submerged frame structure relative to the leg member, and means for lockably holding the
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submerged frame structure in any one of a plurality of positions relative to the leg member,
and wherein

a first two of the four adjustable-length support leg assemblies are
located near and primarily help support a first one of the vertical support structures, and

a second two of the four adjustable-length support assemblies are

located near and primarily help support a second one of the vertical support structures.

11. A dock system as In claim 10, wherein each means for adjustably
supporting the submerged frame structure includes an elongated tubular sleeve which fits over
its respective leg member, and at least a plurality of the support leg assemblies includes
leveling pad means for providing a broad support surface, whereby the weight supported by
such support leg assembly is distributed over an area at least four times larger than the cross-

sectional area of its leg member.

12. A submersible boat mooring system which when in an upright position
and in use Is located In part below and in part above the waterline of a body of water,
comprising:

deck means for providing a support surface above the waterline suitable
for walking upon;

pivoting frame means for supporting the deck means, the pivoting frame
means including at least one submerged frame structure located beneath the waterline, a first
set of at least eight large hinged joints, and a plurality of vertical mooring pylons pivotably

interconnected to the submerged frame structure and to the deck means by at least eight of

the hinged joints, such that the pivoting frame means and deck means when in an upright
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position have an overall rectangular configuration, and when in a lowered position have a
parallelogram configuration; and

connection means, having at least a first set of telescoping members with
a rigid fixed-length state and an adjustable variable-length state, for keeping the deck means
supported above the waterline by the pivoting frame means when in the fixed-length state, and
for allowing the deck means to pivot relative to the pivoting frame means such that the deck

means can be submerged under the waterline for storage when in the variable-length state.

13. A dock system as in claim 12, wherein:

the connection means includes at least a second set of telescopic
members, and a second set of four large hinged joints, with a first one of the second set of
telescopic members being pivotably connected via a first one of the second set of hinged
joints to the frame structure closely adjacent a first one of the vertical mooring pylons and via
a second one of the second set of hinged joints to a first one of the first set of telescoping
members, and a second one of the second set of tubular telescopic members being pivotably
connected via a third one of the second set of hinged joints to a second one of the first set of
telescoping members and via a fourth one of the second set of hinged joints to the deck

meadarns,

with each of the telescopic members being of at least primarily tubular
construction, and having a diagonal orientation when the frame apparatus is in its upright

position.

14. A dock system as in claim 12, wherein:
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the hinged joints are all substantially identical, and each hinge joint
includes a hinged block and generally tubular hinge pin, with the hinge block being provided
with a connecting plate and two parallel plates spaced apart from one another and rigidly
attached to the connecting plate, the parallel plates each have a generally circular hole

therethrough through which the tubular hinged pin extends.

15. A dock system as in claim 12, wherein:
at least two of the vertical mooring pylons each include a plurality of
vertical columnar members and an H-frame assembly slidably mounted to and extending
between the two vertical columnar members, and
each H-frame assembly includes two vertical tubular members and at

least one horizontal member rigidly attached to and extending between the two tubular

members; and
the vertical members each are made substantially entirely out of tubing
of a size which allows the vertical members of the H-frame assembly to slide over the vertical

columnar members.

16. A dock system as in claim 12, further comprising:
means associated with the connection means and the deck means for

reducing corrosion over an extended period of time in excess of five years.

17. A submersible boat mooring system which when in an upright position

is located in part below and in part above the waterline of a body of water, and which Is

storable underwater in a substantially assembled state, comprising:
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deck means for providing a support surface above the waterline suitable

for walking upon;

pivoting frame apparatus including first and second submerged frame

structures located beneath the waterline, and at least six vertical mooring pylons,

the first four of the mooring pylons being pivotably interconnected to the
first submerged frame structure and to the deck means, such that the frame apparatus and

deck means when in an upright position have an overall rectangular configuration; and when

In a lowered position have a parallelogram configuration,

the first and second submerged frame structures each having a horizontal

elongated frame having a generally rectangular configuration with a pair of outside corners,

the first and second submerged frame structures being rigidly

interconnected by at least a pair of spaced horizontal connecting members extending

therebetween, and

the fifth and sixth mooring pylons being spaced apart from one another,

with each being pivotably interconnected to the second submerged frame structure near

respective outside corners thereof,

first connection means, having at least a first set of adjustable members

with a rigid fixed-length state and an adjustable variable-length state, for keeping the deck

means supported above the waterline by the first frame apparatus when in the fixed-length

state, and for allowing the deck means to pivot relative to the first frame apparatus such that

the deck means can be submerged under the waterline for storage when in the variable-length

state, and

second connection means, having adjustable members with a rigid fixed-

length state and an adjustable variable-length state, for keeping the fifth and sixth pylons In



10

15

20

CA 02033764 1998-01-20

- 30 -

an upright position when its adjustable members are in their fixed-length state, and for
allowing the fifth and sixth pylons to pivot relative to the second frame apparatus such that the
fifth and sixth pylons can be submerged under the waterline for storage when the adjustable

members are in their variable-length state.

18. The boat mooring system as in claim 17, wherein:
the lengths of the pair of spaced horizontal connecting members
extending between the first and second frame members can be adjusted such that a distance
between the deck means and the fifth and sixth pylons is adjustable, whereby boats of

different widths may be accommodated by adjusting such distance.

19. A method of making a submersible marine dock, comprising the steps
of:

(a) providing at least ten substantially id‘entical hinge assemblies have
large bearing surfaces;

(b) providing at least four support columns which have a substantially
vertical orientation when the dock Is In use;

(c) providing at least a first elongated frame which has a substantially
horizontal orientation when the dock is in place in a body of water and ready for use, the
elongated frame being provided with at least one longitudinal member rigidly interconnecting
to first and a second transverse members;

(d) providing an elongated deck at least as long as the longitudinal

member of the frame;
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(e) providing at least one brace mechanism having arigid fixed-length

state and an adjustable, varniable length state;

(f) assembling the submersible dock by interconnecting the vertical
columns via a first plurality of the ten hinge assemblies to the elongated frame, and the
elongated deck and the brace mechanism together and also to selected ones of the vertical
columns via a second plurality of at least ten hinge assemblies, such that the dock has its
deck above a body of water in which the dock is used when the brace mechanism is in its rigid
fixed-length state and such that the dock can be lowered underwater for storage when the

brace mechanism is in its variable-length state.

20. A method of making a dock as in claim 19, further comprising the step
of:

(Q) providing a second elongated frame which is to have a
substantially horizontal orientation when the dock is placed into the body of water where it will
be used, the second elongated frame being provided with at least one longitudinal member
rigidly interconnecting to a first and a second transverse members; and

(h) providing at least two additional substantially vertical columns, the
additional columns being for use as mooring posts spaced away from the deck, and wherein
step (f) includes assembling the two additional columns to the second frame using hinge
assemblies, and

interconnecting the first and second elongated frames together in a

common substantially horizontal plane to form a single submerged frame unit.
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21. A method of making a corrosion-resistant marine dock which is
submersible by pivoting its deck relative to its frame located underwater, comprising the steps
of:

(a) providing hinge assemblies;

S (b) providing at least four support columns which are to have a
substantially vertical orientation when the dock is in use;

(C) providing at least a first elongated frame which is to have a
substantially horizontal orientation when the dock is placed into the body of water where it will
be used, the elongated frame being provided with at least one longitudinal member rigidly

10 interconnecting to first and second transverse members;

(d) providing an elongated deck at least as long as the longitudinal
member of the frame;

(e) providing at least one brace mechanism having a rigid fixed-length
state and an adjustable, variable length state;

15 (f) assembling the submersible dock by interconnecting the vertical
columns via a first plurality of the hinge assemblies to the elongated frame, and the elongated
deck and the brace mechanism together and also to selected ones of the vertical columns via
a second plurality of the hinge assemblies, such that the dock is in an upright position when
the brace mechanism is in its rigid fixed-length state and such that the dock can have its deck

20 switched from its upright position to a lowered position when the brace mechanism is in its

variable length state; and

(9) providing means for reducing corrosion on the assembled dock.
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22. A method of making a dock as in claim 21, wherein the step of providing
means for reducing corrosion includes attaching at least one sacrificial anode to a portion of

the dock which is normally submerged when the dock is in use.

23. A method of making a dock as in claim 21, wherein the means for
reducing corrosion includes making at least the columns out of tubular metal and providing a
series of perforations in at least those portions of such tubular metal which are normally
submerged to allow water to circulate therein, thereby helping reduce the formation of

electrolytic cells.

24. A method of economically making a submersible dock, comprising the
steps of:

(a) providing a plurality of substantially identical hinge assemblies;

(b) providing at least four substantially identical support columns which
are to have a substantially vertical orientation when the dock is In use;

(c) providing at least a first elongated frame which is to have a
substantially horizontal orientation when the dock is placed into the body of water where it wil
be used, the elongated frame being provided with at least one longitudinal member rigidly
interconnecting to first and second transverse members;

(d) providing an elongated deck at least as long as the longitudinal

member of the frame;

(e) providing at least two substantially identical telescoping brace

mechanisms having a rigid fixed-length state and an adjustable, variable length state; and
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(f) assembling the submersible dock by interconnecting the vertical
columns via a first plurality of the hinge assemblies to the elongated frame, and the elongated
deck and the brace mechanism together and also to selected ones of the vertical columns via
a second plurality of the hinge assemblies, such that the dock is in an upright position when
the brace mechanisms are each in their rigid fixed-length state, and such that the dock has

its deck pivotally movable from its upright position to a lowered while still substantially

assembled position when the brace mechanisms are in their variable length state.

25. A method of making a marine dock as in claim 24, further comprising the
step of:

(g) providing at least four substantially identical leveling means for
holding the frame substantially horizontal when it is submerged, the leveling means including
at least four substantially identical adjustable-length support leg assemblies, with each such
leg assembly provided with a leg member, means for adjustably supporting the frame relative
to the leg member, and means for locking the frame in a desired position relative to the leg

member.

20. A method of making a marine dock as in claim 24, further comprising the
step of:
(9) providing a plurality of diagonally-oriented struts, each such strut

being rigidly connected to one of the vertical columns and pivotally connected to the frame.

27. A method of making a marine dock as in claim 24, further comprising the

steps of:
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(9) providing a plurality of substantially identical deck stanchions,
each such stanchion having a pair of spaced vertical members and a pair of horizontal cross-
braces interconnecting the pair of vertical members;

(h) mounting each of the stanchions upon a distinct pair of vertical
columns;

(1) mounting the deck upon the deck stanchions for pivotal movement
about a pair of spaced substantially paraliel horizontal axes,

whereby the deck and deck stanchions are pivotally arranged
relative to one another such that the stanchions and vertical columns supporting same are
pivoted relative to the deck in order to lower the deck from its upright position to a lowered

position substantially underwater.
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