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AEBIGNMENT

WHEREAS, { CLARENCE FLAMORA, IR, g citizen of the Uniled Siates of
Amerins, residing 81 ODB Nonb Front Stest. Lvemonsl, Pepnsyivania 17045 (hamsinailer
“Assignort have inventad g new snd onigngl ADJUSTABLE DEBRIZE COLLECTION
APEARATUS FOR MABITIME VESSELS AND ASSCOUIATED METHODS for which a rn
peovisional utilty patenz appiscat;an for & United States Letlars Palent hay been preparsd and s
attached herelo 28 Allg LA, and for which g Declarstion under 37 CFR 1,83 was sxecuted

by maon sven date herewith; ang

WHEREAS MER GROUP LLLC 2 iimied iHabity company orgenized and
sxisting under the laws of the Blate of New Jersey {referred o hereinafier as "Assignese”), 8
desirous of memoralizing aoguisition of Assigrod's endire right, title and intarest in and o sald
invention, said applicationand any petentthal may e granisd thereon or thersfrom

POV, THEREFORE In c‘*c;r’:a'd‘erai: iy of e Dotine (§1.00) and other good ang
valuable consideration, the receipt of whieh i hereby acknowledged, Assignor hareby salis
gesigng and sels over 1o said Assignes the entire right, tithe and interest in and for the unsiw
States of America and all olher countries iy and o said invention, Including the right to claim
pricdty, and the aforessid application for palent, all original, divisional,  continuation,
rontinuation-in-part, provisional, nomeprovisional,  reexamingtion,  substiiule o relssue
applications and patents applied for or wranted therefor in the United Staley of Amstdes and ol
pthor countries, and the Commissions: of Patenty and Trademarks is hersby authonzed and
requested to issus oll patents on sald application and/ur applivations resulting tharefrom 1o MER
GROUR, LLC. as Assignee of tha entire interest thareln; and the undsrsigned for him and his
legal representatives, neirs and gssigny doss hereby agree and covenant, withoul further
remuneration, 1o execute end deliver ail noneprovizional,  divisional, continuation,
continuation-in-part, resxamination, reissue andl other applications for patent on sald invention
and @il assignments gnd powers of altomey thersol o sait Assignes or s assigns, o
communicate 1o said Assignes of its legal reprasentatives sl facls known 1o the undsersigned
respecting safd invention, 1o tastity in any ler parfes reviaws, postgrant reviews, gerlvation
procendings, coversd business method patent reviews, interfarences, or Ot"‘zc‘r tagal
procesdings in which any of said applications or patgnts may bemme rvalved, to sign st lawful
papars, make all r;gh“u a8ing and o do generally everything necessary (o aid said Assignee,
ite sucressors, azsigns and nominses in obizining patent protection on sald invention in al
counities, the expenses incldent to said applivations i«:s b borne arsci pan:i by said ﬁmsagnee

:/

Date
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ADJUSTABLE DEBRIS COLLECTION APPARATUS FOR MARITIME VES3SELS
AND ASSOCIATED METHODS

Field of the Present Disclosure

Embodiments of the present disclosure generally relate to debris collection
apparatuses for maritime vessels and assoclated methods, and, more specifically, o
debris collection apparatuses that are adjustable and can be temporary installed on a
maritime vessel for securing and containing debris and falling material during demolition

and other activities

Backaround of the Present Disclosure

RN

A variety of temporary structures have been utiized for years in an attempt to
prevent debris and material from enfering waterways and/or damaging adjacent maring
structures during the demcliion of maritime vessels, Exemplary temporary structures
that have been utilized in the past include nets, cloth, wooden structures, and metal
shields, which have all been varously employed on a case-by-case basis {o prevent
debris and materials from falling into adiacent water.

However, these structures are generally single use, "stick bullt” {e.g., they are a
one ime construction built to fit a specific structure that is being protected), difficult to
ersct and disassemble, ulilize materials that cannot be safely reutitized once installed,
and reguire an extensive amount of manpower and unrecoverable capital investment to
greate.

Despite the above-identified issues, there has been a lack of advancement in this

fisld. This may be al least partially attribuied to the wide variety of marine struclures

MRV 2228403 v
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that are contemplated for protection. For example, bulidings, bridges, ships, piers,
wharfs, and quays, are all marine structures that are contemplated for protection, but
sach requires a different type of structural protection in order to provide acceplable
results. While there ars thousands of thesé rmarine structures in the world, there is litlle
to no specialization in companies dedicated to the specific application of demolishing
maritime vessels and a corresponding lack of effort o standardize protection structures
to be used during the demolition of the maritime vessels, which amounts to a small but
vital component of that work.

Due to the lack of uniformity between structures and a broad approach 1o
completing a demolition project, with or without sensitivity to the underlying regulatory
requirements, the known systems do not offer the flexibility and protection that is
desired andfor required by both regulations and prudence on the part of the operstor.

What is needed in the art is a debiis collection apparatus for maritime vessels
for securing and containing debris and falling material during demolition and other
activiies and that includes continuously stable support mechanisms, is movable and
adjustable to protect different structures, can be quickly and easily erected and
dismantled, and can be reused on the same vessel or other vessels. These and other
needs are addressed by the adiustable debris collection apparatus of the present
dizsclosure.

Summary.ol the Bisclosurg

Example embodiments of the present disclosure relate o debris collaction
apparatuses, support structurss for debris collection apparatuses, methods of installing

the support structures, and methods for installing the debris colisction apparatus.

0]

BRI 22284057vd

PATENT

REEL: 038440 FRAME: 0175



10

13

Docket No.: 127104-00002

More parficularly, in some embodiments of the present disclosure a debris
collection apparatus includes a shroud for containing debris, and a plurality of support
structures including at least a first support structure and a second support structure.
For example, the first and the second support sbructures can include a boot, a foot
having & first universal swivel, a staff cap having a second universal swivel, a stabilizer
base having a third universal swivel, an elevational staff section, and a horizontal staff
section. Continuing with this exemplary embodiment, the boot can define a cavity and
is configured to be removably secured fo @ vessel for receiving the foot which is
generally sized fo fit within the cavity of the boot, The foot additionally includes the first
universal swivel and a frame that the first universal swivel is rotationatly mounted o,
The foot can be connected to the staff cap by the slevational staff section, which
connects fo the first universal swivel of the foot, and a staff cap terminal of the staff cap,
in this regard, the staff cap can include the second universal swivel and the staff cap
terminal that the second universal swivel is mounted to.  The stabilizer base is
configured to be removably secursd to the vessel and connected to the staff cap by the
horizontal staff section, which connects to the second universal swivel of the staff cap
and the third universal swivel of the stabilizer base. In this regard, the stabilizer base
can include the third universal swivel and a body having the third universal swivel
rotatably mounted thereto. The foot can be inserted into the boot to set the first and
second support structures in a rigid position, and the shroud can be connected to the
staff cap of the first support structure, the staff cap of the second support structure, and
the vessel to collect debris. In some embodiments, the shroud can be one of a mesh

net and a welding blanket, while in other aspects the shroud can include a tensioner

Lo
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cable that can be connected to the vessel and tightened to secure the shroud to the
vesssl.

in some aspects of the present disclosure, the plurality of support stryctures can
include a third support structure having a staff cap, and the shroud can be further
connected to the staff cap of the third support structure.

In other aspects of the present disclosure, the elevational staff section can
include at least two staffs connscted by at least one staff union, and the horizontsl staff
saction can include at least two staffs connected by at least one staff union.

in still other aspects of the present disclosure, the foot can include a stop pin that
restricts rotation of the first universal swivel, the staff cap terminal can restrict rotation of
the second universal swivel, andfor the body of the stabilizer base can restrict rotation
of the third universal swivel.

In additional aspecis of the present disclosure, the boot can be secured to a side
of the vessel and the stabilizer base can be secured to & deck of the vessel.

In some aspests of the present disclose, the elevational staff section of the debris
collection apparatus can be removably connscted to the first universal swivel and the
staff cap terminal by removable pins, and the horizontal staff section can be removably
connected to the second universal swivel and the third universal swivel by removable
pins. In this exemplary configuration, the first and second support structures can be
deconstructed by removing the foot from the boot, removing the removabie pins, and
disconnecting the first universal swivel of the fool, the elevational staff section, the
second universal swivel of the staff cap, the horizontal siaff section, and the third

universal swivel of the stabilizer base.

PATENT

REEL: 038440 FRAME: 0177



14

240

Docket Noo 127104-00002

in accordance with embodiments of the present disclosure, a portable support
structure kit for a debris collection apparatus used to collect debris during demolition of
a maritime vesse! is provided. The portable support structure kit can include a boot, a
foot having a first universal swivel, a staff cap having a second universal swivel, a
stabilizer base having a third universal swivel, an elevational staff section, and a
horizontal staff section.  Continuing with this exemplary embodiment, the boot can
define a cavity and is removably securable to a vessel for receiving the fool which is
generally sized to fit within the cavity of the boot. The foot additionally includes the first
universal swivel and a fame that the first universal swivel is rotatably mouniable to.
The foot is connectable to the staff cap by the elevational staff section, which is
connectable to the first universal swivel of the foot, and a staff cap terminal of the staff
cap. In this regard, the staff cap can include the second universal swivel and the staff
cap terminal that the second universal swivel is mountable to. The stabilizer base is
removably securable to the vessel and connectable to the stalf cap by the horizontsl
staff section, which is connectable 1o the sscond universal swivel of the staff cap and
the third universal swivel of the stabilizer base. In this regard, the stabilizer base can
include the third universal swivel and a body having the third universal swivel rotatably
mountable thereto. The foot is insertable into the boot to set the first and second
support structures in a rigid position, and the shroud is connectable to the staff cap of
the first support structure, the staff cap of the second support structurs, and the vessel
o collect debris.

in accordance with embodiments of the present disclosure, a method of installing

a support structure on a vessel is provided. In this exemplary method, a boot that

A LR AN S
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defines a cavity is first secured to the vessel. An elsvational staff section is then
removably connected to a foot by removably engaging the elevational staff section with
a first universal swivel of the oot The foot includes a frame having the first universal
swivel mounted thereto, and is generally sized {o fit within the cavity of the beot. The
glevational staff section is then removably connected fo a staff cap by removably
engaging the elevational staff section with a staff cap terminal. The staff cap can further
include a second universal swivel rotatably mounted io the staff cap terminal. A
horizontal staff section is then removably connected to the staff cap by removably
engaging the horizontal staff section with the second universal swivel of the staff cap.
Next, a stabilizer base is removably secured fo the vessel. The stabilizer base can
inciude a body and a third universal swive! rotatably mounted to the body. The
horizontal staff section can then be removably connected to the third universal swive! of
the stabilizer base. Finally, the foot can be inserted into the boot to rigidly secure the
support structure.

Additional features, functions and benefits of the disclosed debris collection
apparatuses, support structures for debris collection apparatuses, methods of installing
the support structures, and methods for installing the debris collection apparatuses will
be apparent from the detailed descripfion which follows, particularly when read in

copjunction with the accompanying figures.

&
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For a more complete understanding of the present disclosure, reference is made
to the following detailed description of an exemplary embodiment considersd in
conjunction with the accompanying drawings, in which:

FIG. 1 is a perspeciive view of the debris collection apparatus of the present
disclosure;

FiIG. 2 is a perspective view of a support structure of the debris collection
apparatus of FIG. 1,

FiG. 3is an exploded perspective view of the support structure of FIGS, 2

FIG. 44 is & perspective view of a boot of the support structure of FIGS. 2 and 3

FIG. 4B is a top view of the boot of FIG. 44,

FIG. 4C is a rear view of the boot of FIG, 44;

FIG. 4D is a sectional view of the boot of FIG. 4A taken along line 4D-4D of FIG.
4B

FiG. 5A is a perspective view of a foot including & universal swivel of the support
structure of FIGS. 2 and 3,

FIG. 5B is a fop view of the foot including universal swivel of FIG. SA;

FIG. 8C is a rear visw of the foot including universal swivel of FIG. BA;

FIG. 8D is a sectional view of the foot including universal swivel of FIG. 5A taken
along line 5D-8D of FIG. 88;

FiG. BA Is a perspactive of the universal swivel of the support structure of FIGS,
2and 3

FiIG. 6B is 3 rear view of the universal swivel of FIG. 64,

FEUSIIRAOSTVR
WFL IR0
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FIG. 8C is a side view of the universal swivel of FIG. 84

FIG. 7A is a perspective view of a staff of the support structure of FIGS. 2 and 3;

FIG, 7B is a top view of the staff of FIG. 74

FIG. 7C is a side view of the staff of FIG. 74,

FIG. BA is & perspective view of a staff union of the support structure of FIGS. 2
and 3;

FIG. 8B is a top view of the staff union of FIG. 84;

FIG. BC is a rear view of the staff union of FIG. 8A;

FIG. 8D is a side view of the staff union of FIG. 8A;

FIG. 8A is a perspective view of a staff cap including a universal swivel of the
support structure of FIGS. 2 and 3;

FIG. OB is a rear view of the cap including universal swivel of FIG. 84

FIG. 9C is a side view of the cap including universal swivel of FIG. 9A;

FIG3. 10A is 8 perspective view of a stabilizer base including a universal swivel of
the support structure of FIGS. 2 and 3;

FiG3, 10B is & top view of the stabilizer base including universal swivel of FIG.

104;

FIG. 100 is a side view of the stabilizer base including universal swivel of FiG.
10A;

FIG. 10D is a rear view of the stablilizer base including universal swivel of FIG.
104;

FIG. 11 is a perspective view showing thres support structures instalied on a

vassel to be dempolished: and

RAEY 22284857v8
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FIG. 12 is a perspective view showing the debris collection apparatus installed on
a vessal to be demolished.

Delailed Description of the Present Risclosure

Embodiments of the present disclosure generally relste to debris collection
apparatuses for maritime vessels and sssociated methods, and, more specifically, 1o
debris collection apparatuses that are adjustable and can be temporarily installed on a
maritime vessel for securing and containing debris and faliing material during demolition
and other activities.

FIG. 1 is a perspective view of a debris collection apparatus 10 for instaliation on
a maritime vessel, e.g., @ ship or bost, fo be demolished. The debris coflection
apparatus 10 includes a plurality of semi-rigid support structures 12 and a shroud 14
connected o each of the support structures 12. The support structures 12 are
configured to be removably installed on a maritime vessel, while the shroud 14 is
removably connected to the support structures 12 and configured to catch any debris or
material that may fall from the maritime vessel, thus preventing such debris and/or
material from faling into any adjacent waterways or onto any adjacent marine
structures, e.g., docks, piers, wharfs, ete., and damaging them. The functionality and
somponents of the debris collection apparatus 10 is described in greater detail below.

FiIGS. 2 and 3 show a single support structure 12 of the debris coliection
apparatus 10 in grester detail. FIG. 2 is a perspective view of the support slructure 12
shown in FIG. 1, while FIG. 3 is an exploded perspective view of the support structure
12 shown in FIG. 2. The support structurs 12 includes a boot 18, a foot 18 including a

universal swivel 20, a plurslity of rigid staffs 22a, 22b, 22¢, a staff union 24, a staff cap

MEDI2IRM05TV
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28 including a universal swivel 20, a stabilizer basze 28 including a universal swivel 20,
and a plurality of pins 30 interconneciling the various components.

The boot 18 is generally 8 support structure that is configured to be connected
with the side of a maritime vessel (8.9, & boat or a ship) and is configured to receive the
foot 18, which is inserted into the boot 16 o provide for vertical instaliation of the
support structure 12, A universal swivel 20 is rotafional engaged with the foot 18 o
permit limited rotation, and is connected with a first staff 22a. The first staff 224 is
connected with the staff union 24, which is in turn connected with the second staff 22k
Accordingly, the staff union 24 interconnects the first staff 22a and the second staff 22b.
it should be understood that more than two staffs 22a, 22b and more than one staff
union 24 can implemented if desired. For example, third, fourth, or ifth staffs can be
connected in series with the first and second staffs 22g, 22b by additional staff unions
24 to create a longer vertical section. This process can be repeated and staffs can be
added untl the desired length is reached where the final staff is capped with a staff cap
26. In the llustrated example of FIGS. 1-3, the staff cap 26 is connected {o the second
staf 22b. A universal swivel 20 is rotational engaged with the staff cap 26 and
connected with the third staff 22¢, which is in tum connected with another universal
swivel 20 that is rotational engaged with the stabilizer base 28, The stabilizer base 28
can be removably mounted to a vessel deck and provides for removabie attachment of
the support structure 12 to the deck. 1t should be understood that each of the above-
described components are removably attached to one ancther such that the support

sfructure 12 can be easily deconstructed and moved, e.g., to ancther location on the

10
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same boat or to a different maritime vessel, or so that the suppaort structure 12 can be
easily expanded, e.g., addional staffs can be added.

Additionally, as shown in FIGS. 2 and 3, the first staff 22a, staff union 24, and
second staff 22b generally form an slevational staff section 25a, while the third staff 22C
generally forms a horizontal staff seétian 25b. It should be understood that the
clavational staff section 25z and the horizontal staff section 25b can respectively
include a single staff, or a plurality of staffs connected by one or more staff unions. For
example, while the elevational staff section 25a is shown with two staffs and one staff
urion, it can alternatively comprise a single staff and no staff union, or can have three
staffs and two staff unions, ete. Similarly, while the horizontal staff section 26b is shown
with a single staff and no staff union, it can alternatively comprise two staffs and one
staff union, etc.  This functionality permits the elevational and horizontal staff sections
25a. 250 to be increasad or decreased in length based on the vessel that the debris
collection apparatus 10 is installed on.

Turning now to the details of each individual component, FIGS. 4A-4D show the
boot 18 in greater detail. The boot 18 generally includes an angled body 32 connectad
with first and second flanges 34a, 34b. The angled body 32 includes a back 36, 3 first
side 38, and a second side 40 (opposite the first side 38), which define a cavity 42. The
first and second sides 38, 40 generally taper inward, e.g., reduce in width, from a top
width, WBop, 10 8 bottom width, WBee. The lapered geometry of the first and second
sides 38, 40 causes the cavily 42 fo also be tapered {see, e.g., FIG, 4D, which is a
sectional view of FIG. 4B taken along line 4D-4D). The angled body 22 is connected

with the first and sscond flanges 34a, 34b, which sach have a palr of holes 44a, 44b

I

MED 2228408 v

PATENT

REEL: 038440 FRAME: 0184



16

Docket No.o127104-00002

sxtending therethrough (see, e.g., FIG. 4C). The holes 44a, 44b can be 1/4" diameler
and facilitate attachment of the boot 16 to the side of a vessel with appropriately sized
fastenars, e.g., bolts. The body 32 of the boot 16 is generally formed with a shape and
size that substantially matches the shape and size of the foot 18 to permit insertion of
the foot 18 inte the cavity 42 and secured in place by the body 32 and the side of the
vessel that the boot 18 is attached fo. The boot 18 can be constructed of mild steel that
is cold rolled and hot forged. The boot 16 can also be created from a single sheet of
metal which could be of 1/8" thickness, and formed by cold bending at four corners. it

should be understood that any other suitable material could be ufifized and any other

suitable metal forming technigues can be implemented to create the boot 18,

FIGS. 5A-5D show the foot 18 in greater detail. The foot 18 generally includes
an angled frame 46 and a universal swivel 20. The angled frame 48 includes a back 48,
a first side 50, and a second side 52 (opposite the first side 50), which define & cavity
54. The first and second sides 50, §2 generally taper inward, e.g., reduce in width, from
a top width, WFy;, to 8 bottom width, WFyy, in 8 similar fashion fo the body 32 of the
boot 16. The tapered geometry of the first and second sides 50, 52 causes the cavity
54 to also be tapered (see, .g., FIG. 5D, which is a sectional view of FIG. 5B taken
along line 8D-8D). Accordingly, the frame 48 of the foot 18 is generally formed with 8
shape and size that substantially matches the shape and size of the boot 16 so that the
foot 18 can be inserted into the cavity 42 of the boot 16 and can engage the boot 16 ina
mating relationship. More specificaily, the bottom width, WFyy of the foot 18 is less than
the top width WB, of the boot 16 so that the foot 18 can be inserted into the boot 16,

When inserted into the boot 18, the foot 18 is positioned within the cavity 42 with the

MEY 22284057v 8
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back 48 of the frame 46 adjacent the side of the vessel that the boot 16 is attached to.
The foot 18 can be constructed of mild stes! that is cold rolled and hot forged. The foot
18 can also be created from a single sheet of metal, which could bé of 1/8" thickness,
and formed by cold bending at two corners fo form the cavity 84, It should be
understood that any other suitable material could be utilized and any other suitable
metal forming techniques can be implemented to creale the foot 18, The universal
swivel 20 is inserted into and positioned within the cavity 54 of the foot 18, and
connectad o the foot 18 with a swivel pin 56, Particularly, the swivel pin 58 extends
from the first side 80 to the second side 52 and through a portion of the universal swivel
20 (discussed in greater detall below) so that the universal swivel 20 can rotate about
the swivel pin 6. The foot 18 additionally includes a stop pin 58 that extends from the
first side 50 to the second side 52. The stop pin 56 is generally positioned at the wider
end of the first and second sides 50, 52, e.g., the end having the top width Wiy, and at
a position so that the swivel pin 58 is between the stop pin §8 and the back 48 of the
foot 18. Accordingly, the stop pin 58 is configured so as to prevent or fimit rotation of
the universal swivel 20 beyond a cerfain point. The stop pin 88 can also include an
outer coating or sheath that can prevent the universal swivel from being damaged. The
swive! pin 56 and the stop pin 58 can be class "eight’ pins, or any other suitable pin.
FIGS. 8A-8C show the universal swivel 20 in greater defail. The universal swivel
20 generally includes a body 80 having a connecting rod 62 connected to a head 64,
The head 84 is generally circular in shape and is hollow defining an internal chamber
88, whereas the connecting rod 82 is generally solid and of a reduced width compared

to the head 84. This configuration allows for components 1o be inserted into the internal
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chamber 88 of the head 84, while the connecting red 82 can be inserted into smaller
openings or caviies. Furthermaore, the connecting rod 62 includes a pre-difiled hole 88
extending therethrough, while the head 84 includes a similar pre-drilled hole 70
extending through the entirety thersof. The hole 88 of the connecting rod 82 permits
insertion of, for example, the swivel pin &6, discussed above in connection with FIGS.
5A-5D. Accordingly, the hole 68 permits the universal swivel 20 to be rotationally
mounted to various components, e.¢., the foot 18. The hole 70 of the head 64 parmits
insertion of for example, the pin 30, which could be @ Curt Safety Pin™, or any other
similar commercially available pin. In a situation where a component, e.g., the first stalf
27a, Is positioned in the internal chamber 66 of the head 64, the two components can
be connected by the pin 30 extending through the hole 88 and through similarly sized
pre-drilled holes extending through the first staff 222, discussed in detall below,

FIGS. 78-7C show the first second, and third staffs 22a, 22b, 22¢ in greater
detail. It should be understood that the first, second, and third staffs 22a, 22b, 22¢ are
identical in construction and the description made hergin with respect to the first staff
23a holds trus for the second and third staffs 22b, 22¢ as weil. Furthermore, while only
three staffs are referenced, it should be understood that the present disclosure includes
as many staffs as necessary fo create an appropristely sized support structure 12 for
the task that it is being implemented for. The first steff 22a includes a body 72 that is
generally tubular in shape has a first end 74 and a second end 76, The first and second
ends 74, 78 each respectively include a hole 78, 80 extending through each opposing
side of the first staff 22a. The holes 78, 80 can be 1/4” in diameter. The first staff 22a is

sized to be inserted into the head 64 of the universal swivel 20. Additionally, the holes
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78. 80 are sized and positioned to match the hole 70 of the universal swivel 20 so that a
pin 30 can be inserted through the hole 78 {or the hole 80, depending on orientation),
and the hole 70 when the first staff 22a is inserted into the head 84 of the universal
swivel 20 and the hole 78 {or the hole 80, depending on orientation) is aligned with the
hole 70, thus removably connecting the first staff 22a with the universal swivel 20.
Accordingly, when connected with the universal swivel 20, the first staff 223 can rotate
with the universal swivel 20 about the swivel pin 58, The first staff 22a can also be
connected with the staff union 24, discussed in greater detall below. The staffs 22a,
22h. 22c van be constructed of mild steel, cold rolled, hot forged, and formed by
constant circular extrusion. In some embodiments, the staffs 22a, 22b, 22¢ can have an
cutside diameter of 1-15/18” and an inside diameter of 1-3/4", with ends severed
perpendicular to the longitudinal axis of the stafl.

FIGS. 8A-8D show the staff union 24 in greater detall. The staff union 24 1s a
generally tubular component that includes a first end 82, a second end 84, and an
annular staff stop 86 positioned intermediate the first and second ends 82, 84 and
having a greater diameter than the first and second ends 82, 84. The first and second
ends 82, 84 also each include a hole 88, 90, respectively. The hole 88 exiends entirely
through the first end 82, e.g., through each opposing side, while the hole 90 extends
sntirely through the second end 84, e.g., through each opposing side. The holes 88, 90
can be 1/4" in diameter. The first and second ends 82, 84 are sized in shape and
diameter to be inserted into the first end 74 or the second end 78 of any one of the
stafis 22a, 27b, 22¢, while the annular staff stop 86 is generally sized to be larger than

the inner diameter of the staffs 22a, 22b, 22¢. For sxample, in a first aspect the first
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and second ends 82, 84 can have a 1-11/18" outside diameter and the annular staff
stop 86 can have 2° diameter. When, for example, the first end 82 of the staff union 24
is inserted into the second end 76 of the first staff 22a, the annular staff stop 86
prevents the staff union 24 from sliding entirely into the first staff 22a by engaging an
snd face of the first staff 22a. The staff union 24 can then be connected with the first
staff 22a by aligning the hole 88 of the staff union 24 with the hole 80 of the first staff
22a and inserting & pin 30 through the aligned holes 80, 88, thus releasably connecting
the staff union 24 with the first staff 22a. The staff union 24 can then be connected 1o
the second staff 22b by inserting the second end 84 into the second staff 22b, aligning
the hole 88 of the staff union 24 with the hole 78 of the second staff 22b and inserting a
pin 30 through the aligned holes 78, 88, As referenced above, any number of staffs
29a. 22b, 22¢ can be connected to one another by any number of staff unions 24 in
order fo form a support structure 12 of the desired size. The staff union 24 can be
constructed of solid mild steel stock, cold rofled and hot forged.

As discussed sbove and shown in FIGS. 2 and 3, the first staff 22a, staff union
24 and second staff 22b generally form an elevational staff section 25a, while the third
staff 22¢ generally forms a horizontal staff section 26b. The glevational staff section
354 and the horizontal staff section 25b can each respsciively include a single staff, ora
plurality of staffs connected by one or more staff unions, which allows the elevational
and horizontal staff sections 25a, 28b to be increased or decreased in length based on
the vessel that the debris collection apparatus 10 is installed on.

As Mustrated in FIGS. 2 and 3, the second staff 22k can be connected with the

staff union 24 and with the staff cap 26. FIGS. 8A-8D show the sta¥f cap 28 in grealer
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detsil The staff cap 26 includes a staff cap terminal 82 and a universal swivel 200 The
staff cap terminal 92 includes a fubuler end 94 and a bifurcated end 86. The lubular
end 94 is generally circular in shape and is hollow s0 a8 10 permit the insertion of
components such as the staffs 22a, 22b, 22¢. The hifurcated end 98 includes a first
flange 98, a second flange 100, and a channsi 102 definad by the first and second
fianges 98, 100. The configuration of the bifurcated end 86 allows the connecting rod
82 of a universal swivel 20 to be inserted into the channel 102 for connection with the
staff cap terminal 82. The connecting rod 82 of the universal awivel 20 can be inserted
into the channel 102 and connscied to the staff cap terminal 82 with a swivel pin 56.
Particularly, the swivel pin 56 extends across the first and second flanges a8, 100 and
the connecting rod 62 of the universal swivel 20 so that the universal swivel 20 can
rotate about the swivel pin §8. Rotation of the universal swivel 20 is limited by the
interruption and impact against the staff cap terminal 92, In some embodiments, this
can provide a range of motion for the universal swivel 20 of approximately 270
Furthermore, the tubular end 94 includes a pre-drilled hole 104 extending therethrough.
The hole 104 of the tubular end 94 permits insertion of, for example, the pin 30 in order
to engage the staff cap terminal 82 with a staff 22a, 22b, 22¢. For example, a second
end 76 of the second staff 22b can be positioned inside the tubular end 94 of the steff
cap terminal 92 with the hale B0 of the second stalf 22b aligned with the hole 104 of the
staff cap terminal 92. Once aligned, a pin 30 can be inserted through the holes 8Q, 104,
thus securing the second staff 22b to the staff cap terminal 92. The staff cap terminal
G2 can also include a connection loop 108 that can be welded to the side of the staff

cap terminal 92 to allow the shroud 14 {0 be connected therelo. The stalf cap terminal
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92 can be constructed of mild steel, cold rolled and hot forged. The staff cap terminal
92 can aiso be formed by welding, for example, a 2-1/4" diamster solid bar stock with
the first and second flanges 88, 100 cut to accept the universal swivel 20 to a pipe
having, for sxample, a 2-1/4" outer diameter.

The staff cap 26 can be connected with another staff, e.g., the third staff 22¢,
which can be connected to the universal swivel 20 that is rotationally mounted to the
staff cap terminal 92. That s, the first end 74 of the third staff 22¢ can be inserted into
the head 64 of the universal swivel 20 so that the hole 78 of the third staff 22¢ is aligned
with the hole 70 of the universal swivel 20. Once aligned, a pin 30 can be inserted
through the holes 70, 78, thus securing the third staff 22¢ fo the universal swivel 20.
The second end 76 of the third staff 22c can then be connected with the stabilizer base
28, described in greater detall below.

FIGS. 10A-100 show the stabilizer base 28 in greater detail. The stabilizer base
28 includes a body 110 and & universal swivel 20. The body 110 includes a bottomn
112, a first side 114, and a second side 116, which define a channel 118, This
configuration allows for the connecting rod 62 of a universal swivel 20 to be inserted into
the channel 118 for connection with the body 110 of the siabilizer base 28. The
connecting rod 62 of the universal swivel 20 can be inserted into the channal 118 and
connected 1o ﬁhe stabilizer base 28 with a swivel pin 88. Particularly, the swivel pin &6
extends from the first side 114 to the second side 118 and across the connecling rod &2
of the universal swivel 20 so that the universal swivel 20 can rotate about the swivel pin
56 Rotation of the universal swivel 20 within the stabilizer base 28 is limited by the

interruption and impact against the bottom 112 of the body 110, and can be generaily
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limited to 180° The universal swivel 20 of the stabilizer base 28 is ulilized to connect
the third staff 22¢ to the stabilizer base 28 by insertion of the second end 76 of the third
staff 22¢ into the head 64 of the universal swivel 20 so that the hole 80 of the third stalf
22¢ is aligned with the hole 70 of the universal swivel 20. Once aligned, a pin 30 can be
inserted through the holes 70, 80, thus securing the third staff 22¢ to the universal
swivel 20. The body 110 of the stabilizer base 28 can be constructed of mild steel that
is cold rolled and hot forged. The body 110 of the stabilizer base 28 can also be
created from a single sheet of metal, which could be of 1/8” thickness, and formed by
cold bending at two points. It should be understood that any other suitable matenial
could be utilized and any other suitable metal forming technigues can be implemented
to create the body 110 of the stabilizer base 28.

FIGS. 11 and 12 generally show an example debris collection apparatus in use.
Particulatly, FIG. 11 is a perspective view showing three support structures 12 installed
on a maritime vessel 120 o be demolished, while FIG. 12 is a perspective view showing
the debris collection apparatus 10, including three support structures 12 and a shroud
14 connected to the support structures 12, installed on the maritime vessel 120 {o be
demolished. In use, the operator obtains a mechanism (2.g., a boat or man lift) to allow
access to the maritime vesssl 120, and particularly a side 122 of the marine vessel 120,
or to 8 marine structure {not shown) to be protected. The boot 16 is then placed against
the side 122 of the marine vessel 120 in a configuration so that the wider portion of the
boot 18 is facing a deck 124 of the marine vessel 120 and held in place by a metal-to-
metal adhesive. The operator or inataller then drills through the pairs of holes 44a, 440

(see FIGS. 4A-4D) of the boot 16 with a bit that is generally 1/18" smaller than the holes
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44a. 44b. The installer then utilizes a fastener, ey, self-tapping metal screws, rivets,
ete., to permanently attach the boot 16 fo the side 122 of the marine vessel 120, The
installer then places additonal boots 16 along the side 122 of the marine vessel 120
generally instalied at approximately 8' intervals around the circumiersnce of the marine
vessel 120. Once a sufficient number of boots 16 have been mounted, the installer can
install the remaining sections of the support structures 12 from the deck 124 of the
marine vessel 120.

Next, the instalier connects the first staff 22a to the foot 18 as described in detall
above. That is, the first staff 22a is inserted inte the universal swivel 20 of the foot 18,
and connectad thereto by a8 pin 30 extending through the hele 78 of the first staff 22a
and the hole 70 of the universal swivel 20. The installer can then connect as many
staffs 223 22b, 22¢ as necessary utilizing staff unions 24, as described in detail above,
in order to form the slevational staff section 28a and extend the support structure 12 to
the elevation necessary to offer protection of the operations being considered,

Once a sufficient elevation has been achieved, the installer then connects the
staff cap 26 to the terminal staff 22a, 22b, 22¢ (for example, the second staff 22b, as
shown in FIGS. 2, 3, 11, and 12}, in the fashion described in detail above. That ig, the
second staff 22b is inserted into the siaff cap terminal 92 of the staff cap 26, and
connected thereto by a pin 30 extending through the hole 104 of the staff cap terminal
&2 and the hole 80 of the second staff 22b. Next, the installer connects another staff
section, e.g., third staff 22¢, to the universal swivel 20 of the staff cap 28, as described
in detsil above, in order to form the horizontal staff section 28b that ultimately mounts to

the marine vessal deck 124. Specifically, the first end 74 of the third staff 22¢ is
20
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inserted into the universal swivel 20 of the staff cap 28, and connscted thereto by a pin
30 extending through the hole 78 of the third staff 22¢ and the hole 70 of the universal
swivel 20. The second end 76 of the third staff 22¢ is then inserted into the universal
swivel 20 of the stabilizer base 28, and connected thereto by a pin 30 extending through
the hole B0 of the third staff 22¢ and the hole 70 of the universal swivel 20. In this
configuration, the third staff is connected with the stabifizer base 28, and the stabilizer
hase 28 is linked to the foot 18 by way of the first, second, and third staffs 223, 22b,
22¢, and the staff cap 26.

The stabilizer base 28 is installed on any horizontal surface of the marine vessel
120, s.0., the deck 124 or exposed metal plate of lavels or decks that have besn
expused during the demolition process. The stabilizer base 28 can be adhered to the
deck 124 or exposed metal plate by metal-to-metal adhesive andfor by appropriately
sized fasteners (o.g., self-tapping metal screws, rivels, etc) extending through pilot
holes extending through the bottom 112 of the stabilizer base 28. The stabilizer base
38 can be removed from the deck 124 by wedge exiraction when the support structure
12 is needed to be moved or disassembled.

The foot 18 of the support structure 12 {(e.g., after assembly of the support
structure 12) can be inserted info the boot 16, thus securing the support structurs 12 1o
the marine vessel 120 in 3 mounted and rigid position ready to have the shroud 14
attached. Once all of the support structures 12 are completely mounted to the marine
vessel 120 the shroud 14 can be connected to sach of the support structures 12 by
clipping a portion of the shroud 14 to the connection loop 108 of each staff cap 26 for

sach of the support structures 12, A shroud tensioner cable 126 can then be thread
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through a bottomn portion of the shroud 14, or, for example, attached to the shroud 14
with carabiners or slip loops engaging grommets thereof, and inserted into two
appropriately sized holes 128 formed in (e.g., drilted or cut through) the side 122 of the
marine vessel 120 or in an area of sufficiently lower elevation to form a cup into which
debris and comtaminants are collected.  That is, during demoliion of the maritime
vessel 120, any debris or contaminants that happen fo fall overboard will be caught by
the debris collection apparatus 10, and trapped in the shroud 14, 80 that they do not fall
into the adiacent waterway or onto an adjacent marine structure, ©.g., dock, pier, warf,
ate. 1t should be understood by one of ordinary skill in the art that the shroud 14 can be
8 mesh net, welding blanket, or any other known shroud device.

Once demoliion is complate, or at any intermediate time if desired, the debris
coliection apparatus 10 can be disassembled and removed. Specifically, the shroud 14
can be detached from the support structures 12, and each of the support structures 12
can be disassembled whereby the foot 18 can be removed fram the boot 18, and each
of the foot 18, universal swivels 20, staffs 22a, 22b, 22¢, staff unions 24, staff cap 26,
and stabilizer base 28 can be detached from one another by removing the pins 30 that
sonnect each adjacent component. Once the support structures 12 are disassembled,
the boot 16 and the stabilizer base 28 can be removed from the maritime vessel 120 by
removing the implemented fasteners and through wedge sxraction. The debris
collection apparatus 10 can then be reused at another demolition sile.

Accordingly, the present disclosure provides a new debris and contaminant
support structure that can be utilized on any type of ship during & demuolition process, or

on any other fixed or floating maritime structurs, regardiess of confirmation, design, or
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construction materials.  Furthermore, the present disclosure can be utilized in
conjunction with a variety of other commercially available components, e.g., shroud
systems, {0 protect inadvertent marine contamination.

Additionally, and in accordance with the above description, the present
disclosure provides an environmental contrel system including structural supports for
protective shrouds to protect the waterways from inadvertent contamination by debris
and scree {forch residue from cutting operations) that may result from cutling and
demolition operations upon ships moored o piers.  Thus, the present disclosure
satisfies concerns for human health, solid emissions, and safety by providing the ability
to prevent scree, exfoliating lead-based paint, slag (molten metal debris), and heavy
objects (upwards of 600 pounds) from inadvertently falling into the waterways in areas
where the debris collection apparatus 10 of the present disclosure s installed.

it will be understood that the embodiments of the present disclosure described
herein are merely sxemplary and that a person skiled in the art may make many
variations and modifications without departing from the spirit and the scope of the
invention. All such variations and modifications, including those discussed above, are
intended to be included within the scope of the invention as defined by the appended

claims.
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CLAIMS
What is claimed is:
1. A debris collection apparatus for a maritime vessel, comprising!
a shroud for containing debris; and
a plurality of support structures, at least including a first and a second suppeort

structure, wherein sach of the plurality of supports structures comprises:

a boot defining a cavity, the boot being configured 1o be removably
secured fo the maritime vessel,

a foot including & frame and a first universal swivel rotatably mounted to
the frame, the foot being sized to fit within the cavity of the boot;

a staff cap including & staff cap terminal and a second universal swivel
rotatably mounted to the staff cap terminal;

a stabilizer base including a body and a third universal swivel rotatably
mounted to the body, the stabilizer base being configured o be removably secured o
the maritime vesseal;

an clevational staff section removably connected to the first universal
swivel and the staff cap terminal; and

a horizonial staff section removably connected to the second universal
swivel and the third universal swivel;

wherein the foot is inserted into the boot fo secure the first and second
support structures in a rigid position, and the shroud is connected o the staff cap of the
first support structure, the staff cap of the second support structure, and the vessel (o

collect debris.
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2. The debris collection apparatus of Claim 1, wherein the plurality of support
structures includes a third support structure having a staff cap, the shroud being further
connected o the staff cap of the third support structure.

3 The debris collection apparatus of Claim 1, wherein the elevational staff section
includes at least two staffs connected by at lsast one stalf union.

4. The debris collection apparatus of Claim 1, wherein the horizontal staff section
includes at least two staffs connected by at least one stalf union,

5. The debris collection apparatus of Claim 1, wherein the foot includes a stop pin
that restricts rotation of the first universal swivel,

&. The debris collection apparatus of Claim 1, wherein the staff cap terminal
restricts rotation of the second universal swivel.

7 The debris collsction apparatus of Claim 1, wherein the shroud is one of a mesh
net and a welding blankst.

8. The debris collection apparatus of Claim 1, wherein the boot is secured fo a side
of the maritime vessel and the stabilizer base is secured o a deck of the maritime
vessel.

8. The debris collection apparatus of Claim 1, wherein the elevational staff saction
is removably connected to the first universal swivel and the staff cap terminal by
removable pins, and the horizontal staff section is removably connected to the second
universal swivel and the third universal swivel by removable pins.

10, The debris collection apparstus of Claim 8, wherein the first and sacond support
structures can be deconstructed by removing the fool from the boot, removing the

removable pins, and disconnecting the first universal swivel of the foot, the elevational
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staff section, the second universal swivel of the staff cap, the horizontal staff section,
and the third universal swivel of the stabilizer base.
11. The debris collection apparatus of Claim 1, wherein the shroud includes a
tensioner cable that can be connected to the maritime vessel and tightened to secure
5 the shroud to the maritime vesssl,
12. A portable support structure kit for a debris collection apparatus used to collect
debris during demolition of a maritime vessel, comprising:
a boot defining a cavily, the boot being removably securable to the mariime
vasseal,
0 a foot including a frame and a first universal swive!l rotatably mountable fo the
frame, the foot being sized to it within the cavity of the boot;
a staff cap including & staff cap terminal and a second universal swivel rotatably
mountable to the staff cap terminal;
a stabilizer base including a body and a third universal swivel rotatably
15  mountable to the body, the stabilizer base being remaovably securable 1o the maritime
vessel;
an elevational staff section removably connectable to the first universal swivel
and the staff cap terminal; and
a horizontal staff section removably connectable to the sscond universal swivel
20 and the third universal swivel;
wherein the foot is insertable into the boot to secure the first and second support

structures in a rigid position.
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13.  The portable support structure kit of Claim 12, wherein the elevational staff
section includes at least two staffs connectable by at least one staff union. |
14, The portable support structure kit of Claim 12, wherein the horizontal staff section
includes at least two staffs connectable by at least one staff union.
15.  The portable support structure kit of Claim 12, wherein the foot includes a stop
pin that restricts rotation of the first universal swivel.
16.  The poriable support structure kit of Claim 12, wherein the staff cap terminal
restricts rotation of the second universal swivel.
17.  The portabie support structure kit of Claim 12, wherein the elevational staff
section is removably connectable to the first universal swivel and the staff cap terminal
by removable pins, and the horizontal staff section is removably connectable o the
second universal swivel and the third universal swivel by removable pins,
18. The portable support structure kit of Claim 17, wherein the first and second
support structures are deconstructable by removing the foot from the boot, removing the
removable ping, and disconnecting the first universal swivel of the fool, the elevational
staff section, the second universal swivel of the staff cap, the horizontal staff section,
and the third universal swivel of the stabilizer base.
10. A method of installing a support struciure on a maritime vessel, comprising:

securing a boot to the maritime vessel, the boot defining a cavity;

removably connecting an elevational staff section to a foot by removably
engaging the elevational staff section with a first universal swivel of the Toot, the foot
being sized to fit within the cavity of the boot and further including a frame having the

first universal swivel mounied therslo;
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removably connecting the elevational staff section to a staff cap by removably
engaging the elevational staff section with a staff cap terminal of the staff cap, the staff
cap further including a sscond universal swivel rotatably mounted to the staff cap
terminat;

removably connecting & horizontal staff section to the staff cap by removably
engaging the horizontal staff section with the second universal swivel of the staff cap;

removably securing & stabilizer base to the maritime vessel, the stabilizer base
including a body and a third universal swivel rotatably mounted o the body;

removably connecting the horizontal steff section to the third universal swivel of
the stabilizer base; and

inserting the foot into the boot.

MEDIIIRAG5T

PATENT
REEL: 038440 FRAME: 0201



10

Docket No.: 127104-00002

ABSTRACT

A debris collection apparatus for a maritime vessel includes a shroud and a
plurality of support structures. Each of the plurality support structures include a boot
defining a cavity and configured to be secured to the vessel, a foot sized to fit within the
cavity and including a frame having a rotatably mounted first universal swivel, a staff
cap including a staff cap terminal having a rotatably mounted second universal swivel
rotatably, a stabilizer base configured to be secured to the vessel and including a body
having a rotatably mounted third universal swivel, an elevationa! staff section removably
connected to the first universal swivel and staff cap terminal, and a horizontal staff
section removably connected fo the second and third universal swivels. The foot is
inserted into the boot to secure the support structures in a rigid position, and the shroud

is connected o both staff caps and the vessel,
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