WO 2011/ 049670PCT/ US2010/ 046463 CEI LI NG SYSTEM W TH | NTEGRATED EQUI PMVENT
SUPPORT STRUCTURE CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001] The present
appl i cat iwo 20l1zi4pavopriority to U. S. Patent Application Bemritskobondies

12/ 589475 filed on Cctober 22, 2009, which is herein incorporated by
reference in its entirety, BACKGROUND OF THE | NVENTI ON [ 0002] Certai n
interior environnents, such as clean roons and hospital |ike operating
roonms, radiology roons, and dental suites, require unusually clean air for
the protection of the work that takes place in them Such roons may al so
have di sparate heating or cooling needs at different points in the room
For instance, electronic equi pnent may produce excess heat, therefore
requiring that cooled air be concentrated in its vicinity. Surgeons may
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tenperature or dissipate the excesgrigatiigpeated by bright |anps or a team
of doctors and nurses surrounding the patient. However, the needs of a

gi ven room can change over tinme, as new technol ogy replaces what was
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condi ti oni ngo@End vert iprakhoRpEiRaimneihy frastalibed. sasppait Aphlidahien Stefdtt ure
of the building. Additionally, when nultiple parties provide equipnent for
these sPHBEE! 1'-’Wé5if§€<%‘i}l§h‘i:%ib€%ﬁa 2086 ohipk ey roip depgrpaaied by irplgrenke indisi gn
and con&%gﬁgpion phase to avoid conflicts and interferences in product and
schedul e. T hstead, nodul ar systens which may be installed or renoved with
only BaCkGRPDUpRANTHA BEYENITONS are desirable. [00031Mbdul ar installation
has the addjtiqgnal .advantage of making construction |ess expensive and nore
conveni ent %‘t’?gﬁt i | SETHR "-‘é’F‘%ﬂfﬁ"—‘iﬁ’F’éE’-ﬂﬁ‘&g&“ﬁ%FS %‘“&ﬁ%’f-‘&‘ﬁ#‘;zﬁﬁfﬂ@gﬁg‘a08‘?1'2‘%‘?% e,
nor i REOLPALELEM I B L8 REFNGHME rdWik NSuAARS LAMELAIORr 8@ TR ar
units may be mass-produced at a factory off-site and shipped to the
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Iinitepnto such fabrication.and alterations as_.are necessary to atI%ch t he
different” points’ m the room. For mstance, elecironic équipment My prodace &xcdss haai,

therefore requiring that cooled ar be concentrated in Hs viewity. Surgeons may also find #
prudent to have available additional heated or cooled air in the immediate vichity of an
operating table. to hold a patient at a stable temperature or dissipate the excess heat created by
bright lamps or a team of doctors and nurses surrounding the patient. However, the needs of a
given room can change over time, as new technology replaces what was originally installed or
the room 18 converted to uses or configurations other than the original, For these reasons, 1 is
undesirable to have air conditioning and ventilation permanently mstalled as part of the structure
of the building. Addittionally, when multiple parties provide equiprent for these spaces, there iy
significant coordination required during the design and construction phase to avoid confliets and
interferences in product and schedule. Iustead, modular svstems which may he installed or
removed with only minor-structural alterations are destrable.

[D003] Modular installation has the additional advantage of making construction less
expensive and more convenient. Ventilation structures need not be custom fabricated on-site, nor
incorporated into the strocture during construction. Instead, modular onits may be mass-
produced at a factory off-site and shipped to the building when #t s ready to recetve them. Oun-

site fabrication is then lmited to such fabrication and alierations as are necessary {0 attach the



WO 2011/ 049670PCT/ US2010/ 046463 nodul ar units to the building s frane.

[ 0004] I n nodern operating roons equi pnment such as robotic surgical aids are
becom ng wonetizmgenor e preval ent. These devi ces make SuPGEMUB20M00e64p3 €Ci Se
and |l ess prone to errors caused by the inherent fallibility of human hands.
Additionally, even in nore conventional clean environments, there is a
significant requirenent for overhead-supported equi pnent such as |ight and
equi pnent boons, autonmated nmaterial handling systens, etc. Typically, such
equi pnment is hung fromthe building structure and descends through the
ceiling in order to preserve valuable floor space. However, this
arrangenent is subject to the simlar problens as hard- MAred ventil ation:
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may be selected to allow sone flexibility relative to the bui I'ding' s
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of f-si‘te, inst er t maj orit dln constructio

conpl écmai “madi rapodiont omedk m&p&n»mr euqazsml v tehainms yistiaiimioni ddridd rieetdine t o
the underly 9 éLructlil In addi.tion, the present |nvent|on al | ows the
convernPBHt™ 86‘ | BEREEN BP0 PPESE ’"BB‘c“*h‘?‘f‘éhﬂ‘i“Plé)&“ drrst Py thgy Bt gt the
oper atnRgAheBuildht Rafgi ther interfering with the other: ventllatlon and
equi pnent support. It also allows installation of a nmodul ar equi pnent
support without ventilation, if preferred. [00061The present design al so

|ncIudégwél%%gﬂgh@@&iéﬁﬂﬁqg¥§ﬂen1of the type commonly found in conmerci al

ceilings within the plenumitself, to preserve the continuity of the
CoL b1 1O, T 8 S SO0, AP aft AT
convenient, cost-efiective, and easily alterable installation of surgical aids, or any other form of
apparatus, from the ceiing of a room, mcluding an operaing or clean roomy This 18
accomplished by providing a truss connected o a modular ventidation plenuny, the truss being
capable of supporting the apparatus to be hung. The truss’s position within the plenum may be
selected 1o allow some flexibility relative to the building’s underlying frame, and the plenum
itself, being of a modular design, may be mounted in a variety of locations. Both truss and
plenwm may be assembled off-site, installed afier the majority of building construction is
complete, and repositioned much more easily than systems ted divectly {o the underlving
structure. In addition, the present invention allows the convenient co-location of two items both
reguired directly over the operating area, with neither interfering with the other: ventilation and
equipment support. It also allows nsiallation of a modular equipment support without
verttifation, if preferred.
[DO06] The present design also inchides a suspended grid systews of the type
commonly Tound in conunercial ceilings within the plenum itself, 1o preserve the continuity of

the ceiling i the room. This grid s designed to accommodate a sialler equipment support
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attached to a suspended grid system allow ng the placenent of snmaller and
| i ghter surgical apparatus, illumnation, or simlar necessities. BRI EF
DESCRI PTIvON 2CH/0pE0 DRAW NGS [ 0007]FIG 1 is a perspecti pveTafiS2eth@4@beEnum
frombelow, as it would appear when installed, including the truss,
suspended grid, and grid-based equi pnent support. [0008]FIG 2 is a section
taken along line 2-2 of FIG 1. showing the truss with an appended surgi cal
device. [0009]FIG 3 is a section taken along line 3-3 of FIG 1 show ng

t he equi pnment support with an appended surgical device. [0010]FIG 4 is a
perspective view of the truss in isolation. [00111FIG 5 is an elevation
view of the truss fromone end. [0012]FIG 6 is a perspective view of the
top ofatttdisdeiqui premtdsiuppdsysieras allewingube rdppeant bt enmBdovel tibldes sggentied
grid.

apparatus, Hlummation, or sinular necessities,
BRIEF DESCRIPTION QF THE DRAWINGS

[D0G7] FIG. 1 18 a perspective of the plenum from below, as it would appear when
mstalled, incloding the truss, suspended grid and grid-based equipment support.

[(0008) FIG. 2 18 a section taken along line 2-2 of FIGL 1. showing the {rass with an
appended surgical device.

(D009 FIG. 3 is a section taken along line 3-3 of FIG. 1, showing the equipment
support with an appended surgical device.

[(0010] FIG. 4 13 a perspective view of the truss in solation,

[GO11]  FIG. 5 s anelevation view of the truss Fom one end.

[D0O12] FIG. 6 1s a perspective view of the top of the equipment support, as 1 would
appear from above the suspended grid.

[0013] FiGi. 7 is a perspective view of the bottom of the equipment support, s i
would appear from below the suspended gnid.

[0014] FIG. § s a perspective view of the top of the plenum. showing a hole in the
center through which air may pass as part of a veuntilation systen.

[0015] FIG. 9 is a perspective view of the top of the plenum, showing holes in two
sides through which alr may pass as part of a ventilation system.

[0016] FIG, 10 s a perspective view of the top of the plenum, showing an an

handling component, such as a fan/filter unit. mounted to the suspended grid system.
DETAILED DESCRIPTION OF THE DRAWINGS

[0017] Turning now to FIG. 1, a modular unit embodying the present mvention ig
depicted. A plenum 10 mway be suspended from bangars 12, which ave in turn attached divectly to
the I-beams or other frame of the building. The hangars 12 may also be attached to a secondary
structure (not shown) which in tuen attaches to the buildings frame. This arrangement permits

the placement of plenum 10 in locations other than directly below the building’s structural

3



[00131FIG 7 is a perspective view of the bottom of the equi pnment support,

as it would appear from bel ow the suspended grid. [00141FIG 8 is a

per spect iwoe 20i1@a9@P t he top of the plenum show ng a holpeTius2alb@4@ent er

t hrough which air may pass as part of a ventilation system [O00151FIG 9 is

a perspective view of the top of the plenum showi ng holes in two sides

t hrough which air may pass as part of a ventilation system [00161FIG 10

is a perspective view of the top of the plenum showi ng an air handling

conponent, such as a fan/filter unit. nmounted to the suspended grid system

DETAI LED DESCRI PTI ON OF THE DRAW NGS [00171Turning now to FIG 1, a nodul ar

unit enbodying the present invention is depicted. A plenum 10 may be
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[0018] The plenum 10 18 formed from a perimeter 14 of matertal, conventionally
sheet steel although any sufficiently rigid material will do, using methods well known in the art.
The plenum 10 s typically a rectangle or square, and is built in a size chosen to accommaodate
the heating and cooling needs of the building as well as to accommodate the structure to which it
910 be attached. The perimeter 14 is given enhanced rigadity by the presence of lower Hip 16 and
upper raid 18, The upper rail 18 provides is the primary structural member of the plenur 10, The
rail iy typically constructed of steel | 188 inches thick, formed into a rectangular tube about 3
47, The upper raill® is welded o sheet steel wall 15, and lower rail 16 i formed by bending wall
15, Grid members 20 maybe attached to lower lip 16, forming a grid of supports for the ordinary
parts ol a suspended ceiling, such as cetling {iles, Hghts, and vents for air passage (not shown).
Altermatively, grid members may be attached to the sheet seel wall 15 with direetly, Gnid
members 20 are conventionally constructed as rectangular fubes or U-shaped channels of
statnless steel, or extruded aluminum, but may be constructed of other materials and i other
shapes as well, The grid wmembers 20 are sufficiently rigid that that they span the plenum 10
withow! addifional support, casing attachment of the plenum 10 to the building structure and
mstaliation of the grid members 20, Grid wembers 20 may also be attached to the building
structure, for instance by the ase of additional hangars 12, for greater load-bearing capacity.
[(019] The plemury 10 may be sealed at the top to control airflow by plenum roof 22,

best shown in FIGS. 8 and 9. This roof is usually sheet metal similar to that found in perimeter
14, but need not be. A hole 24 may appear i the plenum ro0f 22 to permit air to enter or leave
the plenum 10, and therefore the room, or holes 26 maybe found in perimeter 14 for the same
purpose. An air handling component (not shown) may be mounted adjacent holes 24 or 26, or a
duct (not show) may lead to them. Alternatively, the plemury may have an air handiing
component 28 mounted divectly to the grid members 20, as best shown in FIG. 10, such that the
plenum itself does not contro} airflow. The alr handling component may comprise a fan, a filier;

air conditioning coils, hegting elements, humidifiers, dehamidifiers, or any combination of these



WO 2011/ 049670PCT/ US2010/ 046463 beans, Alternatively. plenum 10 may al so be
bolted directly to part of the building or an adapter rather than suspended
f rom hangaip20WA49¢dangars 12 are shown at the corners of ppirarseond@4cbut may
be placed in her locations, or with greater spatial frequency than is
shown, [0018] The plenum 10 is formed froma perineter 14 of material,
conventionally sheet steel although any sufficiently rigid material wll

do, using nethods well known in the art The plenum 10 is typically a
rectangle or square, and is built in a site chosen to acconmodate the
heati ng and cooling needs of the building as well as to accommvodate the
structure to which it is to be attached. The perineter 14 is given
enchanesihifar gledicnys, bly of Weichresenit énofn brothertl i p 16 and  upper rail 18. The

| t t |
The rai i J00H cani G onsbrl P o MGk ey Shas e Racr e R 0B T bt o

rect anguirg b ukRai kot 13! X dciandiig: pipReh 10aiht ksd 50 wekdady tos meehosteel
wal | 15, and lower rail 16 is formed by bending wall 15. Gid nmenbers 20

may be GRERKHEAO 16 1 BRSITIES 58 P ichtbeaitggr g & gr fw@mmiss Fo *tih'eh%r‘éh nary
parts af. a,s %‘?@{‘Qﬁ&& . %‘% ;uﬁﬂﬁl{kgﬁ u%?' !n u th 'x'u$ o w' &{H&Eh jo‘t% ?E‘J § f or
air passagé€’ (no te

t he shlae& xyﬁ:eedlicmk, lrivkf o mh&dﬁluu ﬁm Iﬁ,e m@ﬂl dt naﬁﬂse}ﬁese &Ehxam %e&n\ﬁ.entmﬁﬂal I y
constrycted as rectangul ar tubes or U-shaped channels of stainless steel,

or extigdEs allui WIROSHLP! HBERT BEIE otk tif et S8 DF O-cte Y AT et &F9 1 BETabRIS iR

ot her e A 6 lyy t L_Ihat
Cho oISPR A2 MEL e T B L RTRRRR, B SUY e bt )

t he pheramidd The irdwe SBunddbagoastmuiet i eicahck mnmtmﬂnh dtak bas bsfmtda& gmmtkd

nmenber.s ers.20 ma o, be att che he bUI| structure,
o T ekt Bh ST BEkRs g ShYe Rl S P bR AL St by B EPeSh. BT oy
capacigs 30 may dsg%%mj(’h@f @érﬁ;tm; LTk 0 B8 bé‘\ i§§@h§s§l<@%& bh%a&@ﬁ’ ﬂb@l cigphEp!

ai rfl ow by pl énum roof . shown in FIGS. 9. This roof is

usual I%Sme et unem\amihsri met» stmdx haterfab ridleunz‘wpe@ nmteeﬁn m;*intmtmeﬁeﬁﬁnr@m be.
A hole K q?%ﬁ ﬁ ; iq Hhe 9 enum.r.oo. 3 ’ E}rnht i.r F enter orb>eave
the pl'&fim 164 d“t‘ﬁé?% SO RS BB o h(')lf 6 R “6@ oth i SE et er
14 f oryydiiNQ S 3FBe YRGS CandAuad fir MARKHIRA GNPEREN T LRGN BN heiBYayDEs0
nmount ed adjacent hol es 24 or 26, or a duct (not show) may |l ead to them

Al t er rhatiped Py boka thiesnamorey vavekamvaiy the sl hﬁ@t%ﬂ%ﬁému 2@UpRkhel

di rect S }19111 [hxe tg{\'\ %Wﬁ%%&ﬁa%%mﬁstf\b %ﬁ‘ix{%ﬂ%‘m € 1 %&n&%{m%&ﬁ hlht‘ '?m,(, E(he

pl enum T Fse RGeS R SR R h ndlin

conpr nﬁmnaué amw‘iﬂ. fnd thermanu@ctur@@netist. i ﬁmm@m&ieh&mhe&t ung tﬁﬁ&ﬂﬁ}ﬂt iSn ihc

hum di fiers, dehunldlflers or any conhi nat.i on_of these

2011/ GHO&76RCY CrbuTorbIBAES R cPREZERENRAE arnpne enbw:eﬁwar BORRRY
known .3 &g ﬁt’iéu [Qﬂ?@%t&ﬁl %Qauilee%e galﬂ"ﬁ‘M e § m%nand 4, spans the

pl enum 10 an 'S y attac per rail In a rectangular

pl enum 10, ‘ﬂhﬁ]tru§§nGﬁ%nﬂbﬁﬁyabhﬁmsmaﬁkt(hqushﬁﬂhepudnﬂemb4oﬁnp@oumwoio
maxi m ze | ht - beari.n LEY. res trus 30 i ached
by bolcs & BNt e B B RS 07 oethe hForb T B hBUaT SREFToRhrS

sui t aRbyfdGlish, iR MAFRELLAGEIBAL (o SR aBhd VIR Qhv WRH %%%@W aRBoysed,
aIthough hese may not be as convenient The truss 30 is conposed of upper
spar s {Gdinstheswdry sslplah@t@@f aahekt vh pictu gcrososs qréwﬂ‘eméwse thapiniss B0l i nk t he
spars toget

resi st ance {9(?(“’ and F‘ﬁﬁ"“‘ﬂq emtag d’%‘éjr‘%ﬁ‘ﬁﬁé‘sgoﬁﬁg é’ﬁ%‘f“uh\é‘f gb‘bf“ué‘f}“ é;rf) ga LG

al um nupdtiial | llﬂ@LS\lQ@B‘nﬂfcﬁﬁh iext sudedal fr gethert, 9higrbs enftoismd abnbo
structural shapes, such as tubes. 1- bearms, or U channel's. The truss 30 may

al so H@“ﬁaéemdf“cwﬁp05|te materials such as fiberglass or carbon fiber,
forned Sheﬁf) ’s’t eel Ane Pi%@%ﬂ?{r\“?ﬂm atl al?{ Ys xﬁl}fd{td(y ton%. ?}rulsé‘l’u hTt.]\e‘m§ {ﬂ‘lsig\\ﬁ:ﬁ nmay
even enpl oy Séver al eren arinrt

spar s sBds, 36 @odides assu umn@ amnaﬁ tmm@mar eqmgaefeer ahl Yic {wek d&ﬁimt: egegzxm rmdqf

nmet al ,_ and gl ued or ed as S|ng ece if conposite,
al so by Befids gt W%ﬂ ¥ eyl BuCy {%“f S RS KOURC W«%@ Pa»!fm hare
preci se choice of materials and design for the truss 30 will be determ ned

by such factors as the required strength, the need to mnimze weight, and
the manufacturing cost. These considerations are well understood in the
art. It will be understood that no partlcular configuration of spars and
cross nenbers, nor any particular material choice, is required to practice
the spirit of the invention. [00211The truss 30 may al so be installed as
part of the perineter 14 of a plenmu even between two nei ghboring pl enuns
10 fornlng a part of the perlneter 14 of each In thls conflguratlon t he
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[ 00221 The truss 30 may incorporate dedi cated passageways for routing of
el ectrical conduits or |ines supplying such things as natural gas,

ref ri ger amoO 20m|tE@Pq70gases such as oxygen or nitrogen, or PCRAISAM/OIQEL31AN
equi pnent interface plate 42 is nounted to the truss 30 between the | ower
spars, and provides a nounting |location for heavy equi pnent 44, such as
robotic surgical aids. This plate is nost commonly netal, but nmay be any
material of suitable strength. Preferably, the WO

2011/ 049670PCT/ US2010/ 046463 equi pnent interface plate 42 has a olt-hoe
pattern 43 which matches that of heavy equipnment 44 to permt convenient
installation and renoval without the need tor adapters or jigs. The hol es
may bequhneadeﬁﬂﬁﬁﬁ¢%eeﬂéﬁaeaﬁohé®k:?heneéuwﬁﬁﬁnﬂMRhteﬁ@e@%mphakeumzwnhy be

| d 30,..0r.bol.ted f
et ac Ao rt RotenieB] R UAEH SR REhS R UE 551 LPER ] Sy e RS

manuf agdyUscegireabbBakale aribce NOLH:. E-W\Jﬁ?{fhﬁh@flﬂ% Rattige 245y RNdetihen maghioned
to match whatever heavy equipment 44 is ultimtely selected, [00241The

wei ghtm‘@?fi‘ techier keawynegtitprent raquovab Qthanyfehreg iwhfri-hesmms &V g1 Heo
upper Lalihi 18 ang &%i@&ﬁu e‘%r Rﬁ’ﬁn g%ﬁﬁ' e [154119: n E?rh; h&r @13141 fifec nd
t hence to the angar's th in 0

may beo kmdﬁ;pemdmt r&f\\txﬁm{@{dnﬁ»lmﬂﬂ&mswﬂowEeS:Q,dt hat any m)verrent in the
truss 30 |s nqt directly transferred to the grrd menbers 20. and_vice
versa. Thi 490} belbtivanthhgédus himersaumsrent Adtiantesicgey ibyHhe (urréﬁz @ﬁ%m)

attac t fal o e gl 1 ght
a1 napy Quke AndRIRRRS Aol S R NBRMoEEL pabitler LT oTRUENEDD & s
truss 130uxd \Me nhd hal dtxmgjs str@@uran thagtrisd wlfifend)ebnsma&mdmtsﬁ rthmtmr abinpers 20, so
|ndepe dent, the g be | oaded ingepe denth% ﬁ ther h ref.erence
only CEHHE PRt Fatherthit S0He "Bl SRRy 1ovsHgre dﬁé "“ 2‘1%7§r?f%uﬁwpﬂé‘flt“‘3‘-‘01
the otfgn BaRdmaihe hauUsRB30haftell i WRARR! S 2%%1 Qﬁﬁ\l\hf‘l&@ﬁ&l@gétrhﬁf
This configuration provides maxi num | oad-bearing capacity and maxi mum

| at er ahergheabi il it yramendlyt dvgusteshavly: equipemmt t?zrmhr'x%mnrﬁie*@\em mhrem@ rafsst 80 the
0025 Th tr
| obo. JEmif e T S8R Tl Bt 9 SR 13303 BHE LRA oRitbogh U REE S

heavy saauhRMENEdAdnand (BaNmBe dk iaticd QRISherBORQ Hf dea@ﬂ@i ®BK QY caRauly an
axi s runnrn? parallel to the spars 34, 36. [ 00261 Lrghter ap ar at us
3

46 mayhalosd el theitthe hlsaurd (’t«wé ?wrrzefnmﬂn 1o arretelytharhenpedsthe Guserd iet on
the tQ)E’ur 11#?18 & O Qb %@%ﬁ no& J?r'i;% rﬁ% Loglﬁ,gédﬁﬁmﬁ)ﬁpia%%ﬁ%&%‘%fr?a:ﬂ?ié% 4%the

S ar e obvi ols
wer g hteaﬁe&rm hed t:;rmiﬁma@atdueamm;t»vhier thefHeatd egui @@ﬁ&“ﬂu&tm@fﬁ o umr;a :arddr t i on
t hey nust 3 ir t he ﬁg f mul tip Je other items, such as I| g
However, apPrdtusT H?f shawn | 18 herg PV IR SHIER rE ey r*rzrse étr il | ows
the pQE&d JuQﬂ.aﬂQeuQé ro R g&gﬁnra@p {nastu#f}m% G ﬁﬁﬁ\t BBH BRI Ae RS, gdugtﬁrlrﬁqg A gn& g not
reachabl e by truss al so per e repositioni'ng
appar acusat48snEh irﬁﬁeﬁmm'nwemhmmmh Wis Snmmc arglee! tdige opas athi Hn of t r uss 30,

apoar o us TRUAY 4%, Lgnshens, e veloht o, Ligier, aRRRaLYS oL Lhe o ¢
peri mek&hvekd 20, either on the top or bottom of these members, by the use of apparatus mount 48.
The grid members are obviously not capable of supporting the same amount of weight as the
truss 30 due to their Hlatter constroction, and in addition, they must bear the weight of multiple
other iterns, such as Hghting, However, apparatus moant 48 is also more versatile than truss 30, It
allows the positioning of lighter apparatus 46 i more places, meluding some not reachable by
truss 30, and also pernuts the repositioning of lghter apparaius 46 much more converiently,
Similar to the operation of truss 30, apparatus mount 48 transfers the weight of Hehier apparatus

46 to the grid members 20, which then franster it to the lower rail 16, then dwough perimeter 14
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WO 2011/ 049670PCT/ US2010/ 046463 and i nto hangars 12. When used unrein
forced.. the grid can bear around 300 | bs, in weight This anpbunt nay be

rai sed cowei2dewmbd7?y by hanging a stud 12 fromthe buil diPeg/us2&/0uebiir e and
attaching it to the grid nenbers 20 directly for additional support.

[ 00271Apparatus mount 48 is conprised of franme 50 and support plate 52. As
with the other conponents of the plenum 10, these advantages are best
achieved if apparatus nmount 48 is bolted to the grid nmenbers 20, but it may
al so be attached in other ways. Simlar to equipnent interface plate 42,
the support plate 52 may be welded to frane 50, but it may al so be bolted,
riveted, or otherw se attached. [00281lt is al so possible for the plenunlto
be i nsmélnkfedwgtlh 1&0\\»&&1@ seuhdirtinbrienl thaunat donbeat awluhd 3p0d yn asight. Rdnger
for cei qu n.that case, or._appar at us
mount 9 BS R e G IR PR RReR Y, [ iert e adRidhy BPALELE | ng
conpongnthigSit hﬁ)i}@ﬂhhm h @b 20) d@éuh@h?&dt@ﬁﬁﬂﬂﬁk@o&ys" emis nmodul ar,
convenlentv and i nexpensive, and may be enpl oyed anywhere, mhether in a
clean room[0&har at ARprAlNS rwm@t 4&ﬁvdi Happed i leancor 0 pwa sepertatlate ivi P ivignt

2011, ST Re BTG gt BBl st AR PR B aenfeved pmporis rovpy

use i niRaisCiRill=ing, the QMar imsinbgrs A, ampluenmm ﬁﬁ)\/hflgimﬁieﬂsmdﬁfwrnhﬁﬁ, Sirojier t\met er
of materjal, said walls supported rai
equipment mterface plate 42, llpL stapport piah. *'u. may be welded to fiame 50, bat it may also he
bholied, riveted, or otherwise attached.
[0028] It is also possible for the plenwn 1o be installed with no aie-conditioning
function at all, purely as a hanger for ceiling-mounted equipment. In that case, the truss 30 o
apparatus mwount 48 can be mounied within the plenwm 10, boai without any air-handling
component 2%, plesum roof 22, or holes 26, This syvstem is modular, convenient, and
mexpensive, and may be emploved anvwhere, whether in a clean room, operating room, or

ordinary office or mdustrial envirorunent that requires eiuipment to be hung from above.

]



b,a grid of supports attached to said plenum said supports defining a
suspended ceiling; and c.a truss. separate fromsaid grid of supports.
attached wo 28a/d967ai | , said truss configured to support PCaiuS2ogronaaht ed
equi pnment and transmt the | oad of said equipnent. to said plenum he unit
of claim1, wherein said plenumis suspended froma building ceiling.

3. The unit of claim?2, wherein the plenumis suspended fromsaid ceiling
by a plurality of hangers. 4. The unit of claim1l, wherein said
truss includes an equi pnent interface plate to which said ceiling nmounted
equi pnent can be attached. 5, The unit of claim1 including an apparatus
nmount which is attachable to said grid of supports, said apparatus utouua
capabl e ofWEigpoy €1.AGMEN I$: cei | i ng nount ed equi pnent . 5. The unit
of claim1, Werein said truss is attached to said grid of supports. 7, The
unit of claim1, wherein an air handling conponent is positioned within

sai d perimgter. Amodular unit for use in a ceiling, comprising:
a a plenom having walls defining a perimeter of material, sand wallg
supported by a rail;
b a grid of supports attached to said plenum, said supports defining a
suspended cetling: and
¢ a truss separate from said grid of supports attached to said rail, said {rusy
configured to support cetling-mounied equipment and transmit the load of said equipment

to saxd plenum,

2. The unit of claim 1, wherein said plenum is suspended from a building ceiling.
3 The unit of claim 2, wherein the plenum 18 suspended from said ceiling by a

pharality of hangers.

4. The unit of claim 1, wherein said tnsss includes an equipment interface plate fo

which said cetling mounted equipment can be attached.

5, The unit of claim 1 including an apparatus mount which is attachable 1o said grid
of supports, said apparatuy wiount capable of supporting said ceiling mounted equipment.

6. The unit of elaim 1, wherein said truss is attached to said grid of sapports,

7. The unit of claim 1, wherein an air handling component is positioned within said
perimneter.

8. The onit of claim 1 further comprising a top attached to a top margin of said

perimeter along the entive perimeter, forming a substantially airtight seal therewith.



WO 2011/ 049670PCT/ US2010/ 046463 9, The unit of claim 8, wherein the
perineter has at |east one side and a hole therein to permt air to flow
i nto the woi2b1iznage7hence into a room bel ow. The unit of PCITAISA018/0464bEr €i n
the top has a hole to pen it air to flowinto the unit. and thence into a
room bel ow. 11, The unit of claim 10 wherein an air handling conponent is
positioned proxinmate said hole, 12. The unit of claim1, wherein the truss
conprises structural steel shapes. 13, The unit of claiml, wherein
the truss conprises structural alum num shapes. 14, The .unit f
claim13 wherein at |east twf said shapes are wel ded to one another,
15, A nodular unit for use in a ceiling. conprising: ‘

9 The pait of claim & wherein the perimeter has at least one side and a hole therein

to permniit alr to flow nto the unit and thence inie a room below.

10, The anit of claim 8, wherein the {op has a bole to penmit aw 0 flow into the unit

and thence into a room below,

11, The unit of claint 10 wherein an air handling component 18 positioned proximate

said hole.

12, The unit of claim 1, wherein the truss comprises siructural steel shapes.

13, The unit of claim [, wherein the truss comprises structural aluminum shapes.

14, The unit of claim 13 wherein ai least two of said shapes are welded to one

another.
13, A modular unit for use in a celling, comprising:

a. a plentm having perimeter of material formed mto a rectangular box:
b, agrid of supports attached to perimeter, said supports defining a suspended
cetling; and

¢ an apparatus moont aitached 1o at least one of said supports.

16, The unit of claim 15, wherein said grid of sapports is attached 1o a bottom margin

of zaid permeter,

17, The unit of elaim 15, wherein the grid of sopports comprises extruded alominum.

18.  The unit of claim 15, wherein the grid of supporty comprises sheet steel formed

ito a tubular configuration.

9



a. a plenum having perineter of material formed into a rectangul ar box:

b. a grid of supports attached to perineter, said supports defining a
suspendedwoeniiimgi7oand ¢, an apparatus noi.nt attached troTais201emsds6One of
sai d supports. 16.The unit of claim 15, wherein said arid of supports is
"attached .1.6 a bottommargin of said perineter.. 17, The unit O claim
15, wherein the grid O supports conprises extruded gutnin WO

2011/ 049670PCT/ US2010/ 046463 19. The unit of claim15. wherein the
grid of supports conprises sheet steel formed into an inverted U channel
configuration, 20. The unit of claim 15, wherein the apparatus nount
i ncludes a support plate so configured as to rigidly attach to an item of
appar atus, 19.  The uwmit of claim 15, wherein the grid of supports comprises sheet steel formed

inte an inverted U-channel configuration,

20, The unit of claim 135, wherein the apparatus mount ingludes a support plate so

configured as o rigidly attach to an item of apparatus.
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