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(57) Abstract: A pipe-support system including a pipe-support frame structure having plural, substantially horizontal pipe-support
levels supported by columns including a distribution of side columns uniformly spaced along at least one side of the frame structure,
and featuring selectively graduated, support-level-indifferent lateral- connectivity access for quickly available, removeable, outrigger
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form scaffolding either as individual scaffolding units, or as assemblies of plural, individual units, all such units deriving vertical
support through outrigger connections made to the frame structure.



81790020
1

PLURAL-STORY, PIPE-SUPPORT FRAME SYSTEM WITH MODULAR, REMOVABLY
ATTACHABLE, LATERAL-WORKER-SUPPORT SCAFFOLDING.
Cross-Reference to Related Application

This application claims filing-date priority to U.S. Provisional Patent Application
Serial No. 61/755974, filed January 24, 2013, for "Modular, Quick-
Attachable/Removeable, Lateral-Access Scaffolding for Plural-Story Pipe-Rack Structural
Frame”.
Background and Summary of the Invention

This invention pertains to a plural story pipe-support system, and more particularly
to such a system which features, in association with a pipe-support frame, quickly
installable and uninstallable worker-access, outrigger lateral scaffolding. Especially, the
invention proposes a pipe-support frame system having an open, plural-story pipe-support
frame which is characterized (a) with plural columns that are substantially uniformly spaced
along each side of the frame, (b) by substantially horizontal, pipe-support levels, and (c) by
selectively graduated, frame-support-level-indifferent, lateral-connectivity access, along, for
example, a selected side of the frame, for quickly managed (i.e., attached), gravity-
attachable/removeable, modular, outrigger lateral, worker-support scaffolding units that are
employable both as relatively short-length individuals, and as longer longitudinal
assemblies of plural, end-to-end(endo)-disposed, adjacent unit individuals. The terms
"pipe" and "pipeline" are used interchangeably herein to refer to lengths of pipe that are
stored/supported, or intended to be stored/supported, on the frame.

The concept, just expressed, referred to as frame-support-level-indifference is a
concept involving special accommodation in the system of the invention for the selectively
versatile provision of vertically spaced, user-chosen graduated points of frame connectivity
for the where-required installation of lateral scaffolding units at an elevation regarding the
system frame.

The modularity feature of the present invention, in relation, from one perspective, to
the gravity-attachable/removeable scaffolding units of the invention as individuals, is
associated with, and nearly the same as, the length between the ends of such individual
units - a length referred to herein as one which is "modularly
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assooated” with, and preferably about the same length as, the substantially uniform,
anab-tenterine-fo-axiabcentaning spacing extant between sach palr of adiacent
columns distribyted along @ side of the systern frame.  From ancther pergpective,
modulanty, iy accordance with ancther form of the %ﬂ\:‘&?”;‘-ﬁi@ﬂ, s assouiated with
engio-aascciaed assemblies of plural, ndividual scatfolding units, the overall lengths
of which assemblies closely malch the axialcenterline-to-axial-conterling spacings
between respectively differently pairs of spaced oolumng distributed along & frame
side.

As will become apparent, the frame and modular scaffaiding of the invention
may be designed W allow {a) for convenient, temporary scatfokding attachment and
deattachment when and as needed slong any side of the system frame, (b for
atfachment and detachment of different scaffoiding lengths, as enabled by selentive,

y for

#7

endo juxtaposiioning of individus! scaffolding units slong a frame side, and {o
attachment and delachment al any alovation in the frame, not necessarily vertically
atigned with 8 pipe support level offered in the frame.

One of the importard featires of the systern of the present invention, related
to the use heraeln of the term “oulriggey”, s that the seaffolding structure proposed by
the invention i supported truly a3 an outrigger structures in relation 1o & pipe-support
frame, derving alf of d3 positional support, and s stabliity in space. twough
attachiment W sueh & frame, rather than through inﬁepandam, soatinlding-
associated, ground support. Traditional scaffolding structures, while they may b
anchored laterally to a buliding frame under conglruction for inlorad  stabiiity,
nonetheless gre typlcally directly and independently supporisd through underlying
structure which contacts the grounsd Such g taditiona arrangement is subjsct fo
scaffoiding-suppart instabilily crealed by postsnaffolding-instaliation and -assemibily
groung-condiion changing, such as softening of the ground, for example, soffening
which right coour in relation to permalrest

The prasent invention's featuring of the “outrigasr” support concapt for
suatfolding complately avoids this prior, traditional scaffolding-support problam.

The present invention enters the slage of sonlribution in the gl now 3t &
special societal ime associated with the world of fluid energy delivery,

As fluld-flow, shergy-resource faciiifes now proliferate in this era of hgh
demand, worid-wide energy thirst - with such {aoiitdes typicaily themselves including,
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and outwardly connecting with, massive, miles-extensive energy-fluid (gas, oil, etc.)
pipelines — huge, multi-level frame systems are required to support these pipelines. In
this setting, there is a significant need, of both installation-initial and ongoing characters,
for regular, efficient and easily and inexpensively furnished worker accommodation for
safe and convenient frame-system and supported-pipeline access, at all frame-structure
levels of pipeline support, to perform various pipeline-associated tasks. One form of a
pipeline-support frame system of the type now being discussed is generally illustrated in
currently copending, Regular U.S. Patent Application Serial No. 13/730,949, filed
December 29, 2012, for “Modular, Six-Axis-Adjustable, Concrete-Pour Form-Structure
System”. A similar frame system is presented herein as a useful model for describing the
present invention, recognizing that the present invention may be implemented with a very
wide variety of specific, pipe- or pipeline-supporting frame-structure forms.

To address the pipeline management environment outlined above, one
embodiment of the present invention, viewed from a high-level point of view, proposes a
pipe-support system having plural, substantially horizontal, pipe-support levels, and
featuring selectively graduated, support-level-indifferent, lateral-connectivity access for
quickly available, removeable, gravity attachment of modular, outrigger, lateral
scaffolding.

This proposed system includes:

(a) open, plural-level, pipe-support frame structure formed with plural columns
interconnected by beams disposed in different, vertically spaced, common-elevation
layers that define plural, substantially horizontal pipe-support levels in the frame
structure, this frame structure having an elongate side possessing a distribution of
substantially uniformly spaced side columns,

(b) for each side column, a plurality of outwardly laterally accessible, gravity catch
structures selectively anchored in plural, support-level-indifferent, vertically graduated
locations to the column, and organized along the frame structure's elongate side in
common-elevation rows,

(c) at least one elongate, modular, outrigger scaffolding unit having opposite ends
and a length which is modularly associated with the substantially uniform, spacing extant
between adjacent side columns, and
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(d) anchored adjacent each of the opposite ends of the at least one scaffolding
unit, a pair of gravity hook structures, that are quickly and selectively connectable as a
pair to a pair of column-adjacent gravity catch structures that reside in one of the
common-elevation rows of catch structures.

The system just expressed further includes, in operative association with and
below each of the gravity hook structures, an elongate, downwardly extending angular
brace having a lower end which carries a stabilizing, appropriately configured, side-
column-engaging bearing foot.

Another embodiment of the invention involves end-to-end assembly of two or
more individual scaffolding units wherein adjacent units are effectively united through
commonly shared intermediary subframe and gravity hook structure. This embodiment, in
relation to the overall expression of the invention just set forth immediately above, and
presented here in a defined, representative context of two, united, individual scaffolding
units, may be described as one which includes, in addition to the mentioned at least one
modular scaffolding unit, at least one other, like, modular scaffolding unit which is
selectively endo-associable, endo-joined with the at least one unit, through connectively
sharing, as an intermediary between these two units, a common subframe structure and
a single gravity hook structure, thus to form a modular, length-extended, scaffolding-unit
assembly which is associated with three gravity hook structures, and which is releasably
frame-attachable collectively through all three of these gravity hook structures to three,
successively disposed and available gravity catch structures that reside in one of the
mentioned common-elevation rows of catch structures.

Another embodiment of the invention involves a system comprising, a frame
structure including a first set of at least three columns, each column having exactly four
vertical planar faces arranged to give the column a rectangular cross section, the vertical
planar faces including an external planar face, the first set of columns being connected
by a first set of side beams, the first set of columns and the first set of side beams
collectively defining a first side of the frame structure, the frame structure also including a
second set of columns connected by a second set of side beams, the second set of
columns and the second set of side beams collectively defining a second side of the
frame structure opposite from the first side of the frame structure, each of the first set and

CA 2899004 2020-03-18
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the second set of side beams including I-beams, a plurality of crossbeams connecting
columns of the first set of columns to columns of the second set of columns, the plurality
of crossbeams defining multiple pipe support levels at different elevations between the
first and second sides of the frame structure, a plurality of pedestals on which the frame
structure is supported and secured, each pedestal being formed substantially of
concrete, each pedestal has a concrete base, wherein a lower section of the concrete
base is below ground and an upper section of the concrete base is above ground when
the system is assembled, each column of the first set of columns having multiple pre-
installed gravity catch structures vertically distributed on the external planar face of the
column, one or more of the multiple pre-installed gravity catch structures being
positioned at a different level from all of the plurality of crossbeams in the frame
structure, and an outrigger scaffolding unit having hook structures for engaging sets of
the multiple pre-installed gravity catch structures at multiple selectable elevations and
multiple selectable longitudinal locations along the first side of the frame structure, and a
pair of elongate downwardly extended angular braces, each brace having a bearing foot
on a distal end, configured to engage the external planar face of a column of the first set
of columns below one of the hook structures engaged to one of the multiple pre-installed
gravity catch structures, the outrigger scaffolding unit also including a floor and at least
one worker-safety guard rail structure, wherein the pre-installed gravity catch structures
of each of the sets of pre-installed gravity catch structures are horizontally aligned with
one another, wherein the hook structures are configured to be assembled with each set
of pre-installed gravity catch structures by lowering each of the hook structures onto a
corresponding pre-installed gravity catch structure of the set of pre-installed gravity catch
structures, such that all of the hook structures are arranged along a same horizontal line,
and wherein the outrigger scaffolding unit is configured to be operatively mounted to the
frame structure, such that the outrigger scaffolding unit derives all of its positional support
from the frame structure.

Another embodiment of the invention involves a system comprising, a frame
structure including a first set of at least three columns, each column having exactly four
vertical planar faces arranged to give the column a rectangular cross section, the vertical

planar faces including an external planar face, the first set of columns being connected
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by a first set of side beams, the first set of columns and the first set of side beams
collectively defining a first side of the frame structure, the frame structure also including a
second set of columns connected by a second set of side beams, the second set of
columns and the second set of side beams collectively defining a second side of the
frame structure opposite from the first side of the frame structure, each of the first set and
the second set of side beams including |-beams, a plurality of crossbeams connecting
columns of the first set of columns to columns of the second set of columns, the plurality
of crossbeams defining multiple pipe support levels at different elevations between the
first and second sides of the frame structure, a plurality of pedestals on which the frame
structure is supported, each pedestal having a concrete base and a set of anchor bolts
projecting upwardly from the concrete base, wherein the frame structure is secured to the
pedestal via the set of anchor bolts, wherein a lower section of the concrete base is
below ground and an upper section of the concrete base is above ground when the
system is assembled, each column of the first set of columns having multiple pre-
installed gravity catch structures vertically distributed on the external planar face of the
column, one or more of the multiple pre-installed gravity catch structures being
positioned at a different level from all of the plurality of crossbeams in the frame
structure, and an outrigger scaffolding unit having hook structures for engaging sets of
the multiple pre-installed gravity catch structures at multiple selectable elevations and
multiple selectable longitudinal locations along the first side of the frame structure, and a
pair of elongate downwardly extended angular braces, each brace having a bearing foot
on a distal end, configured to engage the external planar face of a column of the first set
of columns below one of the hook structures engaged to one of the multiple pre-installed
gravity catch structures, the outrigger scaffolding unit also including a subframe, a floor,
and at least one worker-safety guard rail structure, the subframe being U-shaped in a
horizontal plane and defining a long axis, the subframe including an |-beam lying parallel
to the long axis and a pair of transverse beams lying orthogonal to the long axis and
spaced from one another along the |-beam of the subframe, wherein an end of each
transverse beam is equipped with one of the hook structures, wherein the pre-installed
gravity catch structures of each of the sets of pre-installed gravity catch structures are
horizontally aligned with one another, wherein the hook structures are configured to be
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assembled with each set of pre-installed gravity catch structures by lowering each of the
hook structures onto a corresponding pre-installed gravity catch structure of the set of
pre-installed gravity catch structures, such that all of the hook structures are arranged
along a same horizontal line, and wherein the outrigger scaffolding unit is configured to
be operatively mounted to the frame structure, such that the outrigger scaffolding unit
derives all of its positional support from the frame structure.

The various features and advantages that are offered by the present invention,
some of which have been discussed generally above, will become more fully apparent as
the detailed description of the invention which now follows is read in conjunction with the
accompanying drawings.

Descriptions of the Drawings

Fig. 1 is an isometric view, with some simplification involved, of a pipe-support
system constructed in accordance with the present invention, specifically illustrating
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{a) an clongate, open, pips-support frame formed with plural columns that are
eroonnacted by horisontally exiending beams that defined plural pipe-aupnart
tevels in the frame, and (b) on the opposite, ong sides of the Bustrated frame, two,
slongste, modular, cubtigger, lateral scaffolding sssembliss formed from plurad,

individual, endo-united scaffolding units made iy ascordsnce with the nvention,
aftached removeably by gravity 1o side columng thal are distributed slong the long
sides of the frame.  Conventional, horizontal and planar, scefolding-supportad,
worker piatforms, not specificaily 8 part of this invention, are shown in this figura
resting apprsptiat&iy on, and assoclated with, the soveral, pictured, indvidius

scaffolding wits thal are Included in the overall, long seaffolding assembly which

appears toward the rght side of he frame pletursd in the figure.
Figs. 2, 3, and 4 Hustrate, respectively, and on a larger drawing scale than
that which g used In Fig. 1, side-slevation, plan. and end-clevation visws of an

individual, and isolated, singular modutar seaffolding unit of the type included in

o

maﬁﬁiﬁéng assemblies shown n the system pulursd in Fig. Conventionai-
strusture worker platforms have been removed in these figures. The views of Figsa. 3
and 4 are taker, respectively, from the top, and the rdght side of Fig. 2

Fao & s an omelrc view Blustraling an isolated moduler scafiolding
assamily formad by endo joinder of twe scaffulding units like the unit shown in Figs,
24 inchisive.

Figs. §© and 7 show, respectively, swe-alevation snd pan views of the
scaffolding assembly plctred iIn Fig. 5. with these two views being drawn on a
shghtly larger scale than that employed in Fig. &

Fig. 8w a fagmeniary, cross-sectionst view taken genarally glong the ine 8-8
in Fig. &

An iy Figs. 244, inclusive, conventionabstructureg worker plaifarms, have beer
reroved i Figs 58, inolusive,

Fig. 9, which iz drawn on about the same soale as that emploved in Fig, 8
presents a frar.; mertary side elevation of bwo gravity connections provided for
scaffolding structure in sccordance with the present nvention.  Specificaily, this
Sigure dlustrales 3 pair of common-slevation gravity connections e>:ifstmg beabwean
guickiy urter-gtlachable, and easily discommectable, gravity catch and gravity hook

siruntures mads i accordance with the invention,
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Fig. 10, which ig drawn on asbout the same scale as that employsd in Figs. 8
and ¥ is 3 fragmentary view teken gonerglly glong the ing 10410 10 Flig. 9, ocking
downwardly on one of the two connsclions Hlustrated in Big. &,

Fig. 11 18 a aimplifind, fragmentary, schematio, side slevalion gensrally
fustrating {1} 8n slongate pipe-support frame, (8 four, representative mpa-suppornt
fevals thal are present in tis frame, {8 seversl, selectively verically graduated,
suppor-evelindifferent,  ateral-connectivity access points (llustrated by large,
darkened  dots) for modudsr, outtigger, Iaterabscafoiding  alfachments fo the
flustrated near side of the frame, and {4} thres, different-overaii-angth, removeably
aftachad putrigger, soaffolding structires (shown i dashed lines) postioned &t
different longiudinagl locations slong the frame, Fig i1 is presented here o hightight
an aspact of the ggnificant and unigue use versalifity of the system of the presert
invention.

The various structural components shown in the drawing figures, their
propodions, and the relationships of these componenis with respect o one another,

arg not necessanly drawn 1 soale,

Detatled Desonption of the Invention

Turning now o the drawings, end reforrng frst of alt o Fig 1, inslicated
genarally 3t 20 is 2 pipa-support systam constructad in acoordanes with the pregsant
nvertion. Systerm 20, as flustrated in Fig. 1, includes an elongate frame structurg,
ar frame, 22 formed with plural, upright cowumng, such 8y those shown at 24,
inferconnectsd by honzontally extending besms, such as those shown al 28, which
baams are disposesd in different, verlically spaced, abiove the ground, common-

alevation lavers of beams that define piursl, substantially horizonial, pips-suppont

fevals such as the thres such levels shown at 28, 30, 32, in the frame structure,
Varous sizes of clongate pipes, ragmentad 8 el ends, and not specifically
numberad, are shown supporiad on support lavels 30, 32

The columns in Fams 22 are supported on the ground, shown fragrentarily at
34, through appropniate column-bagse ground su;::s rig, such ag those Hustated

ganaralt
glongate, right side 28a of the fame are refered o coliectively herein as side

Those columng which appear in this figure receding slong the

columng. Adimcant oneg of these side columng arg substantially uniformiy spaced

alung frame side 3a, and indeed, in frame 22, all adjscent columng disposed aiong
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both elongate sides and the opposite ends of the frame are Hkewise substantially
agually spaced from ong ancther.  The exact, substantislly uniform columrsdo-
coivmn apacing, the particular dimension of which s ultimately inpottard in the
cortad of the modidarity features of the present invention, sl 1o be discussed, s
puvely a matter of frame-designer choice - the axact dimensional number assodiated
with this spacing not being orifical,

The columns and beams i the frame are apropristely interconneciad,
heven, stther through major, fulbmoment nodal connactions, such as the severa
such connections shown genaraily 3t 38, desoribed n ULE Patent No. 7,021,020, or
fhrough what we refer to as gramy cormmectiong, somawhat hidden in Fig. 1 and not
specificaly sbeled, emploved ot pipe-support level 20, and desaribed in L8, Patand

indicated generally 3t 40, 42 in Fig. 1, disposad on the far, and the near (33a),

sipngate sides, respectivaly, of frame 22 i the figure, ars we, siongate, maodidar,

f:l

wlrigger, jateral scaffolding assembilies, referred to heredn also as length-extendsd
assemblies, and collectively hergin referred to as modular lateral scaffolding. Tach
of these long assemblies is furmed through endo-assotiated, L., enddo-end, joinder
of neighbonng, individual, slotgats, moduer &c:affsi\:img urats, such as the hw
neighbaring, individual wruts shown at 44, 48 in assembly 42 which i apaai?’icaiiy
disposad along frame side 32a An individual modubar scaffelding unit & what ma
be thought of as being the basic madudar scaffaiding unit proposed by the pre&am’.
inverttion, and the details of such a unit will be discussed shortly iy refation o Figs.
a4, inclusive. In general terms, the individual scaffolding units have common, same
fengths referred to herain as lengths which are {83 brdelly mendioned above)

odularly sssocpted” with, and preferably aboid the same length as, the

substantialy  wniform,  axialcenteriine-{o-axiabcenterine sgaaa:éng extant bedwean
each palr of adiscent columns distributed along a side OF the system frame,

v Fig. 1, the individual scaffolding wnits in the fwo, dlusiraled pluraburt
assemblies 40, 42 carry respective, oonventional, hovizontal, plansr worker support
platforms. Two of these platforms, 44a, 48s, are seen in this figure to be carried,
respactively, by and on units 4448

In connaction with a pipe-support systemn such as the ong now baing

described offerad by the presant invention, and consudering what was said shove in
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retation o background infarmation assodiated with ow inferest in the development of
the present nmvention, {1 mportant that safe and convenlent, as well as aasily
installed, femporary lateral scaffoiding be provided for workers to have suilable and
varsatiie avcess for the performances of various tasks assonigted with the fabrinalion
of, the instaliation of plpelines in, and the ingvitable ongoing maintenance of, pipsiine
supporting faciiios such a3 the one whicly is now bairyg desaribed. With this in ming,
and recoghizing that a pipe-support frame structirs, such 38 frame struciure 32, wiil
nesessarily define, through s oolumnsiniarconnecting, common-edsvation beam
fayer arrangement, specific comman-slevation pipe-suppat levels, such as the three
fovels shown In Fig. 1 at 38, 30, 33, and recognizing further that these pips-support
fevals should not necessarily dintate where laleral scaffolding elevations nead to be
furnishedfaccommodated in order o help workers accomplish warous system
installation and managemaeant, alo. tasks, the present invertion foocuses, amonyg other
things, on & speoial, relaled sysiem fealure. Mors spectfically, In #s mportant mode
of festuting veraatility, the gystem of the present Inventon contemplates what 18
referred 1o herein g an amangement of selectively vartically graduated, pips-
supportievel-indifferant, connsciivily sccess sites provided on the outer sides of
exposed columng so hat tateral wa?fr_:-kimg unifs, or assembliss of such unils, may
be placed in condiions eooupying He most appropriate elevations o sccommodale
nesded worker access. A conssquence of s consideration s that conneotivity
access sites — which, in relation to the present invention are gravily connectivity sites
- for attaching istersl spaficiding units should be determined, and may fregly be
determined in gocordance with the neention, by system designers so that they
readily accommodate femporary laleral scaffolding atfachments where desived in a
parkicular system.  Thess sites, thereforg, may, depending on particular system
oircumstances, either be evenly, Le, f.mifarm%y: verically graduatad along side oy
end columns i a frame, o unevenly so gradusted where that kingd of an approsch
gnhances worker anmvenience,
in the specific frame sysfem which is Hustrated in Fig. 1, provided in reiation
tn the several pipe-support lpvels defined by the beams in rame struclire 22, arg
relaiively evenly, verticeily graduated, gravily-connectivity acoess siies for the

i~d

slevation posiioning of lateral scaffolding units.  Looking specifically at Fig. 1, and

-

particularly &t the frame column in frams side 22a which s nearest i the viewar of
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Fig. 1, what can be seen there, distributed vertically along ouler sides of that column,

gra plural, sslectively gradusted pipe-supportlevelindependent altachment sites

[es)

uch ag those showr very generally at 480 As will shorlly be further explainad, gach
of these sites fealures, end is defined by, 3 gravily caleh stuctivs designed i
cooperate with & scaffolding-unitattached gravily hook structure during removable
aftachment of lateral scaffolding structurs.  Reference numesral 48 will siso be
amployed herein as an dentifier for a gravity cateh structure,

By way of contrast, an unevenly, vertically gradusted, aftaching access sile
arangameant s pictured 1 Fig 11, and will be discuszed later hevein,  Alao

disoussed later, following & specific discussion of what is shown in Fig. 11, willbe g

o

iwoussion  regarding  yel another modification concept relating fo werlically-
graduated, sffaching-scoess locating.

Ag was pointad oul above, the systam of the present imvention, with respect ta
Hs inoluded modular seaffolding structurs, features the important concant of outriggser
mounting of such structure - this oulrigger mouriing furnishing alt pogitional support
and positional safely through scaffolding connection directly {o the side of a pipe-
support frama. Thoss shilied in the art will recogrize that the derivation of
scaffoiding support i the aulrigger sense just described involves the derbvation of
support from a very siable, Lo, positionally stable, frame structure. This kind of
support,  significantty, should be  distinguished  from comventional seaffolding
underlying vertical suppart, also mentioned above herain, through scaffolding-
ndependent undarlying structure which, typically, lacks the robustness of the kind ¢f
support derhvable from an emerging buliding frame structire. For axampls, in g
ungtructon silustion where traditiong! scaffolding suppart structure derives suppart
fram underiying ground that may be subject, dug (o various weasther condifions, to
softening, such a condition, as i known o those in the construction industry, can,
and offen doesg, rasull in a nead o reassembie scaffolding support structure o deal
with lestunstable vertical support.

This priorknown problem s complately eliminated in accordance with use and
praciics of the system of the present invantion.
i{ shouid ba apparent from what has been descrnibad o far herein with respect

odn

o Fig. 1, as well ag from looking specifically al ihis drawing figure and gt the

K

dispositions of the two iateral soaffolding sssembiles which arg shown at 40, 43 n
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the figure, that the gravity-comnectivily access sites, 48, that are defined by, and
which feature, the just-mentioned gravity caleh sbuctures are organized in what are

refarred o hergin as common-slevation hordzomal rows, such as the somewhat

(o2

higdden row 80 {representsd schematically by 8 dash-dot ling presented at the far
right side of Fig. 1) of such siles spacifically nvolvad with the location picturad most
clearly for scaffolding assembly 42 Row &0 accommodates verfical positioning of
wteral scaffolding unite slong frame side 28 with thelr associated worker-support
platforms residing substantially at the elevation of pipe-support leve) 30,

The inverticn-proposed gravity hook and gravity cateh sfructures mentionsd
genarally above wil be desonbed in detall later herein in connection with scaffolding
urtit and assembly structures shown in Figs. 2-10, inchusive,

Turming sttention now to Figs. 2-4, inclusive, here, three different views of an
sdhvidual, mpduiar lateral scaffolding unit, and specifically of previously mentioned,
mdiidual, modular lateral scaffolding unit 44, are presented, with this spedific
seaffolding unit being shown in these figurss removed from is oondition of
atlachment fo frame side 22a, and as being 8 part of a length-extended, plurai-
scaffoiding-urit assembly. In this condition, unit 44 is Husirated in the configuration
whioh an individual seaffolding unit made acoording to the Invention would have in
order i be appropristely employvable singularly o furish proper and zafe worker
suppot

The exact construction of gn individual scaffolding unit Is not specifically any
part of the present invention, inasmuch a8 we recognize that an appropriate singular
seatfolding unit may be constructed in a number of different ways. Scaffolding unit
44, which reprasents the other indivdidual scaffolding unis shown hergn in the
assemblies pichured i the system of Fig 1, & guite simple in construction. It
chudes an appropriate, somawhat U-shaped subframe 52 {see sspecially Fig. 3} for
supporting & suiiable, convertiona!, plangr, rectangulay worker platform, and on fop
of this subframe, and along the three, "nan-frame-adjacent” sides 44b, d4¢, 44d {sse
giso parficuiarhy Fig 33 of e subbame’s penimster, workeraafely  guard-rail
structures, such gs the several such structures plolured &t 84, 88, BB, 8¢ as
mentioned, i1 Figs. 24, indusive, scaffolding unit 44 s Slustrated remaoved from, e,
Bolated with respect o, frame structire 22, and B viewed i & condilion which i

would typically have f i werg going 10 be ussd as bul a singuiar, frame-atiachable

~
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scaffolding unit. In this condilion, scaffolding unit 44 {8 apopropriaiely equipped
adigcent its opposite ends with the two guard rall structures pictured at 84, 80 — a
condition which would not exist for it i & ciroumstance wherain i is organized in an

ssemibly of plural scaffolding urits with an end In # disposed immediately adjacent a

foned end in an mmadiately neighborin

R

g, other indbvidual unid, such ag is picturad
for it in Fay. 1 with an adjacent, juined snd of neighbaring, individual unit 48,
Anchorad to the end portions of subdframe 52, adiacent sach of the opposite
gnds of scaffolding unil 44, &8 a downwardly extending gravity hook siructure 84, g
plate structure including a3t s lower end an open, aiw.r‘m\fafdéy facing, U-shaped
gravily hook B84n {(sse Fig. 4) which i3 releasably, quickly, and selectively
conngctabie {as will shodly be explained) to a columreanchored gravity cateh
structure {stilf {0 be desoribed) that resides st 2 gravity-connectivity access siis 48 in
ong of the above-mentionad common-alevation rows of catch structures. Provided
shove gach hook 84a are throughbores 640 {see also particularly Fig. 4) that may be
used inn relation tov matching throughbores furnished i a gravity catch sfructure o
ook unit 44 femporaniy against inadvertent disconnection from the side of a fame.
Continuing with Figs. 24, inclusive, and with 3 description of what is thers
sesh 1 be provided i operative association with individusal scaffolding unit 44,
further moluded in system 20, as an anfi-aloping {(cutwardly dowrwardily) stabilizing
structurg, for writ 44, and additionally I operative sssociation with sach of ifs
assaciated gravity hook structures 84 as an imporiant contributor to enabling simple,
ramovable, gravily attachment of the unit to a frame structure, appropriataly joined tn
the associgled end pordon of unit subframe 52, Is an slongste, downwardly
exiending, angular wace 88 suppordsd by a downwerdly extending leg 88, with
brace §8 having 8 lower end which cartias g stabilizing, oolumn-engaging hearing
fact 70 When a scaffolding unit such ag unit 44 becomes properly attached fo the
side of 3 frame, auch as o frams side 22a. the connecting gravity hook and oatoh
structures  smployed postlively  posttion  the  wit vertically, the bearing fest
sompressibly sngage the sides of the asscciated frame columns, and the associated
anguiar braces and legs oooperate with the bearing feel 1o stabilize the unit againgt
undesired oulward and downward sioping of the unibassodiated worker-sugport

piatfom.
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This condifion can be seen in Fig 1, whereln the near end of scaffolding unit
44 appears close to the viewer of this figure, and an angular brane 88 (abeled), and
an associated il not fabeled) downwardly extending support leg, and 8 column-
shgaging boaring foot {slso not labeled), are clearly visible. The visible support leg
and fool are not spentfically labeled in this figure because of the difficully of
convenianily fitling appropraiely clear, associated reference numerals in the figurs.
I Fig. 2, a length dimension L is pictured, and it s this length dimension
vhich has been referred to herelnabove as being the dimengion which is nearhy-the-
same as the overall length of an individual scaffoiding unil. Length dimension L s
the dimansion which is madﬁiaﬁy assotiated with, and which in fact is substardislly
axanlly the same ag, the axisbecentariing-fo-axighboanterdin 5;:&35:*,@; balwesn a pair
of adiacert columns in frame 22, Dimension L is also substantally exacty the same
as what may be thought of as being the centralplane-fo-central-piane distance
between e fwo gravily hook structures 84 shown in Fig. 20 Additionally, thiz

dimension L is the same 33 whal will further be desonbed hersin has being the

e

contrab-plane-te-cantral-plang  spacing bebween access openings mrovided i the

system gravity celeh structures, thus to enable procision instaliation recept an the
gravity catch structures of gravily hook siructurss, such as hook struciurss 84,
Figa, &-8, inclusive, Hustrate a modular lateral scaffolling unit assembdly, and
speoffically 2 two-unit asssmbly including just previously mentionsd  individug
seaffolding units &4, 46, To the sxtent that spacific components in aach of these two
gndo-unifed scaffelding units are the same as Hose components that have just besn
described for individugl unit 44, the same respecltive reference numerals are
employerd in thege figuras,

Here, in relafion to the specificelly Hustrated, two-unil assembly, and-
dieposed gusrd-rall struchures 84, G0 are provided at the cpposite ends of the overalt
assembly, and ne simidsr guard-rail struclure is provided slong the cendral dine of
gndde joinder of the two unils, Rather, these two, sndo-oined units, at thelr adiacent
enils where they mest ong another, are joined through a shared structural assembly
72 which features o shared subfrgme component 74 to which iy attachad a share
subsssembly of previously described componeniz 64, 88, 88, 70, whersin

somponent 64 18 a shared gravily hook structure
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Turning attention now o Figs. § and 10, Fig. 8 a side-slevation view taken at
the slevation of ppe-support lpvel 30 In frame 23, provides fragmentary detalls of
o, as:ijaa@ni gravity-connected gravity hook and gravity caloh structures associated
with removable attachment of slongate scaffolding & '=n-1%}éy 12 ko frame side 223
Specifically, this view s one which has been takan sssentially along the commmon-
elgvation ow of gravity calch sites afigned along dashedot line 50, presentad fom 3
poit of view located in Fig. 1 adjacent the near end of individual scaffolding unit 44
it assemiiy 42, The reference fust made o the fact that Fig. 5 shows two gravity
hooX and gravity cateh siructures ¢ a reference o the fagt that 5 small, fragmentary,
ceniral opaning & drawn in this figure to achieve such two-structurab-amangement
cormantivity presentations in the figure,

Recaling the intenion o use reference numeral 48 © desoribe the gravity
satah structures of the vention, this reference numeral appears appropriately in
Figs. ¥ and 10 Each gravily oalch structure, 48, takes the form of a pair of angle-
ron members, as shown sspesially well, though nol specifically refersncs-
murneraled, i Fig. 10, which collectively form a style of bvacke! with confronting,
spaced, parallel, angie-iron portions (8isc not specificaly abeled) that define a
peneraily planar, upright space 78 for receiving a planar gravity hool structure, such
as the gravity hook structurs shown gt 84 in Figs. & and 10,

v each gravity caich structire, the fowsr and of spacs 78 is bridged by 8

gravily patoh pin such as the pin shown at 78 in Fig 8, and above sach of these
ping i each caleh structure, thare ars two pairs of horlzontally aligned throughbores
{(disposed and hidden behing bolt heads, and not specifically numberet).  These
catohestructurs throughborss are provided o accommdate nub-and-bolt assambliss,
such as the two such assemblies shown atl 80, the bolls’ shanks in which pass
additionally through the previsusiy mantioned, matchingly arranged throughbores
furnished in a gravity hook strusture (o lock 3 recatves] gravity hook structure iy place
redintive 10 an associated gravity cateh structre,

Az praserted i Figs. O and 10, gravity catch angd grawvily hook structures sre
shown properly sngaged, with the gravity hook 842 in aach gravity hook structure
seatad by gravity downwardly over the associated gravity cateh structure’s gravidy

gatoh pin,
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With respect to lalerabscafiolding-structure removesble installation in the
systam of the pressnt invenbon, when i1 is desirad to atfach, removably, sithar an
individusal »uaﬂ&:ﬁv‘g urst, or an sssenbiy of plural such units, o the side of 3 frams,

such as to frame side 228, § selscled scaffolding structurs, individushunit or plural

nit iy nature, s approntiately picked up, shifled toward he side of the frams of
interest, maneuwvered o cause #s assooated gravily hook struclurss o engage
frame-anchored gravily saloh structuras at the seledted alevalion in the frame, and
cavefully lowsred and released g0 that the underiving angudsy bracss and beaning
feel, collgboratively "engage” the sides of the assooiated columns {o stabiize the
thus instalted scaffpiding strusture,

Temporary ftocking of such an inflislly removeably insfailed scafiolding
structure may then be effected through installations of appropriate nuband-bolt
assemblies as desoribed above

YWhen t comes fime o remove an eariierinstalied scaffolding structure, the
ramovabls a‘itm:,hmg steps, as just desoribed, are effeciively reversed.

Turping atterdion now, finally, o Fig. 11, hevs there i shown, schemalioally
and In very simple form at B2, a side of an slongate pipe-support frame formed with
cotumnns, such as those shown al 84, inferconnected by beams, such as thoss
shown at 88, and induding four, pipe-support levels, designated, generally, at 88, 80,

Largs, darkened dots appesring &t different looations on and along oolumrs

n the frame side Bustrated iy Fig. T re;}resefm?. the presences of gravity cateh
structures associated with, and just on, that side of Sames 82 Another, independent
“dot patterry” could be asscoated with, for exam;}iﬁ. the poposite side of frame 82,
With respent 1 these Blustratad dot representations of the presences of gravity catch
struciures, ane should note that thess gravity-catohe-strusture dots are aligned along
four, differant commaon elevation rows of catoh strustures, which rows arg indicated
by dash-dot iines 88, 88, 100, 102

Particidarly fo note about these common-elavation cateh struciure rows & that
they have besn sslectively, vertically graduated, unavenly, relalive o pipe-suppord

i
levels BR 80, 82, @4 - an infentionally pictured unevenness presented o Mghlight

haatd

the versatility offerad by the system of the present invention reepecting chotves that



CA 02899004 2015-07-22
WO 2014/116648 PCT/US2014/012463
can be made regarding the maller of readily emplovable, lateral-scaffeliing
instaliation slevations.

Long, but differentiength, dashad lnes 104, 106, 108 represent different
tength scaffolding strusturas attached at different elovations 1o frams 82, Scaffolding
structure 104 is & single-unlt stucture, scaffolding structurs 108 an extended-ength,
tres-goatiold-unit  structure,  and  shucture 108 an  indedinite-length,  plural
scaffolding-unit structure,

A further concept gesoombed with modified, graduated vertical positioning of
cormedctivity scosss poinis contemplales *ffixéng vertically to the nuter sides of
solumng, infermediate the verlically spaced, malor moment comactions betwasn
these columns and beams, slongate, vertivally-cispossd, angle-iron  brackst
structures, cross-sectionally like the palved, sngle-ron members that form previously
desoribed caloh strictires 48, conlaining a0 axiensive, large-population, vertical

distridution of horizontally aligned throughbores in which a pin o 2 bolt shank may
b irmerted 1o areate, al will, 8 desired, gravity-caich connectivity site. With raspact
o such @ maodification, an approwiate reconfiguring of the anguiar brace and
baaring-fest structures will need 1o be made o clear underiying angis-iren bracket
structure.

Thus fully desoribed and llustrated hersin s g high-uliiity, modular, and very
convendant, system for furnishing, where necessary, easiby-pipe-frama-attachad,
worker-support scaffolding structurs, with stable, Hame-side-proximate platforms
aifowing workers 1o gain access, for whataver purposes thal are desmed important,
o the inside of the pipe frame Ry installation of, working upon, el slongate pipes
that gre supported at the different, horzontal-beam-defined pips-support levels in the
frama,

The modular nature of the proposed, quickly and removeably gravity-
connectable scaffolding atruclure in the syster, defined with slongsle, imdividual
scaffolding units that have lengihs each modularly matching the centeriineto-

srtertine ateral spacing between adiacent oolumns w the pipe-support frame, and
which unils may readily be connecled endo one tn anciher © have different,
appropriate, sxiended lengths for use whers needed along the different sides of a
Qi?@«&upfﬁ(}?‘i frarme struclurs, mahes the system readily pmw%mai‘ua with a largs

vanety of pips-support rams structives, and dearly employable v 8 marner which
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(2]

alfows for very quick instaligtion for worker use, and subsegquent non-damaging
removal when no longer required.

The shove-amphasized oulrigger nature of moduiar lateral scaffclding suppat
offerad by the present invention iz yel one more feature of the nvention which
sharply distinguishes it freen known, priorart scafiolding arsngements.

Yhils & prefarred smbodiment and oerlain modifiications, have bsen
flustrated and  desoibed  hersin, we  appreciale thal ofher vanations  and
modifications may be mades without depating o the spint of e mvention, and #g
oy intention that all such addiionad variations and modifications will be construad to

comme within the scopes of the herein included claims to invention.
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CLAIMS:

1. A system comprising,

a frame structure including a first set of at least three columns, each
column having exactly four vertical planar faces arranged to give the column a
rectangular cross section, the vertical planar faces including an external planar face,
the first set of columns being connected by a first set of side beams, the first set of
columns and the first set of side beams collectively defining a first side of the frame
structure, the frame structure also including a second set of columns connected by a
second set of side beams, the second set of columns and the second set of side
beams collectively defining a second side of the frame structure opposite from the
first side of the frame structure, each of the first set and the second set of side beams

including I-beams,

a plurality of crossbeams connecting columns of the first set of columns
to columns of the second set of columns, the plurality of crossbeams defining muitiple
pipe support levels at different elevations between the first and second sides of the

frame structure,

a plurality of pedestals on which the frame structure is supported and
secured, each pedestal being formed substantially of concrete, each pedestal has a
concrete base, wherein a lower section of the concrete base is below ground and an

upper section of the concrete base is above ground when the system is assembled,

each column of the first set of columns having multiple pre-installed
gravity catch structures vertically distributed on the external planar face of the
column, one or more of the multiple pre-installed gravity catch structures being
positioned at a different level from all of the plurality of crossbeams in the frame

structure, and

an outrigger scaffolding unit having hook structures for engaging sets of

the multiple pre-installed gravity catch structures at multiple selectable elevations and

CA 2899004 2020-03-18
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multiple selectable longitudinal locations along the first side of the frame structure,
and a pair of elongate downwardly extended angular braces, each brace having a
bearing foot on a distal end, configured to engage the external planar face of a
column of the first set of columns below one of the hook structures engaged to one of
the multiple pre-installed gravity catch structures, the outrigger scaffolding unit also
including a floor and at least one worker-safety guard rail structure,

wherein the pre-installed gravity catch structures of each of the sets of

pre-installed gravity catch structures are horizontally aligned with one another,

wherein the hook structures are configured to be assembled with each
set of pre-installed gravity catch structures by lowering each of the hook structures
onto a corresponding pre-installed gravity catch structure of the set of pre-installed
gravity catch structures, such that all of the hook structures are arranged along a

same horizontal line, and

wherein the outrigger scaffolding unit is configured to be operatively
mounted to the frame structure, such that the outrigger scaffolding unit derives all of

its positional support from the frame structure.

2. The system of claim 1, wherein each gravity catch structure of the
multiple pre-installed gravity catch structures includes a pair of angle-iron members
mounted to the external planar face of the column to which the gravity catch structure
is pre-installed, and wherein the pair of angle-iron members define a space bridged
by a catch pin.

3. The system of claim 2, wherein each of the multiple pre-installed gravity
catch structures has at least one pair of throughbores for receiving a nut and bolt

assembly parallel to the catch pin.

4. The system of claim 1, each column of the second set of columns

having multiple gravity catch structures vertically distributed along the column, one or

CA 2899004 2020-03-18



81790020
19

more of the gravity catch structures of the second set of columns being positioned at

a different level from all of the plurality of crossbeams in the frame structure.

5. The system of claim 1, wherein each bearing foot is configured to
engage the external planar face of a column by bearing contact alone, without

additional attachment to secure and support the outrigger scaffolding unit.
6. The system of claim 1, further comprising,

one or more pipes extending through the frame structure, parallel to the
first set and second set of side beams, between columns of the first side and columns
of the second side, supported by top sides of crossbeams of the plurality of

crossbeams in a common pipe support level.
7. The system of claim 1, further comprising,

a second outrigger scaffolding unit configured for engaging gravity
catch structures on the second side of the frame structure, providing worker platform

access from opposing sides to pipes supported inside the frame structure.

8. The system of claim 1, wherein each of the hook structures is vertically

offset from the bearing foot of the corresponding brace.

9. The system of claim 1, wherein each of the hook structures defines an
opening to receive a catch pin of a corresponding pre-installed gravity catch
structure, and also defines at least one throughbore disposed above the opening and
configured to receive a nut and bolt assembly paraliel to the catch pin.

10. The system of claim 1, wherein the floor has a perimeter having four
sides, and wherein the at least one worker-safety guard rail structure extends along
only three sides of the perimeter.

11. The system of claim 1, wherein the outrigger scaffolding unit includes a
subframe that is U-shaped in a horizontal plane.

CA 2899004 2020-03-18
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12. The system of claim 11, wherein the subframe defines a long axis and
includes an |-beam lying parallel to the long axis and a pair of transverse beams lying
orthogonal to the long axis and spaced from one another along the I-beam of the
subframe, and wherein an end of each transverse beam is equipped with one of the

hook structures.

13. The system of claim 1, wherein a set of anchor bolts projects upwardly
from the concrete base, and wherein the frame structure is secured to the pedestal

via the set of anchor bolts.

14. The system of claim 13, wherein the frame structure includes a plurality
of plates at a bottom thereof, wherein each plate is located on a different pedestal
and is secured to the pedestal by the set of anchor bolts of the pedestal extending
through the plate and into threaded engagement with a set of nuts.

15. The system of claim 14, wherein each plate is welded to a bottom end
of a column of the first or second set of columns.

16. The system of claim 1, further comprising a pipeline extending through
the frame structure, intermediate columns of the first side and columns of the second
side, supported by top sides of crossbeams in a common pipe support level, the
pipeline containing an energy-fluid selected from oil and gas.

17. A system comprising,

a frame structure including a first set of at least three columns, each
column having exactly four vertical planar faces arranged to give the column a
rectangular cross section, the vertical planar faces including an external planar face,
the first set of columns being connected by a first set of side beams, the first set of
columns and the first set of side beams collectively defining a first side of the frame
structure, the frame structure also including a second set of columns connected by a
second set of side beams, the second set of columns and the second set of side

beams collectively defining a second side of the frame structure opposite from the
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first side of the frame structure, each of the first set and the second set of side beams

including I-beams,

a plurality of crossbeams connecting columns of the first set of columns
to columns of the second set of columns, the plurality of crossbeams defining multiple
pipe support levels at different elevations between the first and second sides of the

frame structure,

a plurality of pedestals on which the frame structure is supported, each
pedestal having a concrete base and a set of anchor bolts projecting upwardly from
the concrete base, wherein the frame structure is secured to the pedestal via the set
of anchor bolts, wherein a lower section of the concrete base is below ground and an

upper section of the concrete base is above ground when the system is assembled,

each column of the first set of columns having multiple pre-installed
gravity catch structures vertically distributed on the external planar face of the
column, one or more of the multiple pre-installed gravity catch structures being
positioned at a different level from all of the plurality of crossbeams in the frame

structure, and

an outrigger scaffolding unit having hook structures for engaging sets of
the multiple pre-installed gravity catch structures at multiple selectable elevations and
multiple selectable longitudinal locations along the first side of the frame structure,
and a pair of elongate downwardly extended angular braces, each brace having a
bearing foot on a distal end, configured to engage the external planar face of a
column of the first set of columns below one of the hook structures engaged to one of
the multiple pre-installed gravity catch structures, the outrigger scaffolding unit also
including a subframe, a floor, and at least one worker-safety guard rail structure, the
subframe being U-shaped in a horizontal plane and defining a long axis, the
subframe including an I-beam lying parallel to the long axis and a pair of transverse
beams lying orthogonal to the long axis and spaced from one another along the I-

CA 2899004 2020-03-18



81790020
22

beam of the subframe, wherein an end of each transverse beam is equipped with one

of the hook structures,

wherein the pre-installed gravity catch structures of each of the sets of

pre-installed gravity catch structures are horizontally aligned with one another,

wherein the hook structures are configured to be assembled with each
set of pre-installed gravity catch structures by lowering each of the hook structures
onto a corresponding pre-installed gravity catch structure of the set of pre-installed
gravity catch structures, such that all of the hook structures are arranged along a

same horizontal line, and

wherein the outrigger scaffolding unit is configured to be operatively
mounted to the frame structure, such that the outrigger scaffolding unit derives all of
its positional support from the frame structure.

18. The system of claim 17, wherein the frame structure includes a plurality
of plates at a bottom thereof, wherein each plate is located on a different pedestal
and is secured to the pedestal by the set of anchor bolts of the pedestal extending
the plate and into threaded engagement with a set of nuts.

19. The system of claim 18, wherein each plate is welded to a bottom end
of a column of the first or second set of columns.

20. The system of claim 19, further comprising a pipeline extending through
the frame structure, intermediate columns of the first side and columns of the second
side, supported by top sides of crossbeams in a common pipe support level, the

pipeline containing an energy-fluid selected from oil and gas.
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