WD 03/ 006835 PCT/ US02/ 22467 LOCKI NG MECHANI SM FOR Al R HANDLER ( AHU)
CABI NET Field of the Invention This invention relates generally to an air
handl i ng woios/obe3s ng ducting which is made by a plural it yCafuso2/22467
i nterconnected conponents or nodules, and nore specifically to a |ocking

mechani sm fory, Wﬁﬁ qu} GR-ATR BANSLRR\A thsingent i on Many
air handling units Ol}ﬁgzln the prior art are si rrplmabricated from sheet

metal ducts that are brought together in the field to establish an encl osed
flow path, througg which air is conducted. The sheet netal walls of the
ducts reaileldofithedBrentian heat and provide little in the way of a thernal

barri er 50 ¢ Nl SHEIdNof Mlaed kAUhD0w 0k Bhaip driiGlanpiniiien the air

handling unit is con |one arr, ergy into or

out of thg tﬁhd@tby\wplﬁraﬁﬁgﬂohﬁte@@ﬁ)héde@aﬂlpombﬁi@GSnmﬂultﬁ,vmﬁtne@”e| oad on the air
condi tioning equipnent. In addition, when the air handling unit is

i nstall edsneﬁlﬁézgumm%mmlgdma@ﬁmé@f copBecking thasmedylesi ng cool ed air, the
outer .casing of the unit will "sweat": The noisture so developed will run
of f tﬁe unit onto the floor or equipnent contained in the unconditioned

space. Thgggkgrguﬁgropthé/mvbnﬁ&ad to a safety hazard for people working in
the area and can cause damage to the equi pnent. \Wen conventional ducting

of this type iManpgirdiahddhgumiisdoundoditiid rrabr artese sy Sabmichtgd fnondi sassenbl y
oper at i ondeetagial Bkt datehRrin perbayace RS yplishen eBfoedBhal “ducti ng
Typi cal 1y R B e e R R Tequi re
separlét e barddviieat aid @otiade hittle ihhke wayref otherma daitierdo phat epsrgptarhar dwar e

oGl 1 1 g TSGR RO B dTiareak IRsmHRRADBaHI DA PG aRREng pt obl em i n

the fielde,ditioned air, this flow of energy into or out of the duct work can be costly and

places an unwanted load on the air conditioning equipment.
In addition, when the air handling unit is installed in an unconditioned space
15  and is carrying cooled air, the outer casing of the unit will "sweat". The moisture so
developed will run off the unit onto the floor or equipment contained in the
unconditioned space. This, in turn, will lead to a safety hazard for people working
in the area and can cause da‘,mage to the equipment.
When conventional ducting of this type is installed and/or modified, the
20 aséembly or disassembly can be very costly. If this work is done improperly, it can
lead to operational problems and warranty issues. This type of conventional ducting
utilizes loose fasteners and/or the requirement for internal unit access. Typically the
prior art ducting includes stand-off flanges which require separate hardware
attachment. The numerous required pieces of hardware increase the probability for
25  mistakes and errors in assembly and modifying ducting in the field, and has been a |

long standing problem in the field.



WO 03/ 006835 PCT/ US02/ 22467 -2- Summary of the Invention It is therefore
an object of the present invention to provide a systemfor assenbling and
di sassentWworig/oedsss duct s whi ch overcones the probl ens of tReTarSoDR2467Ar t
descri bed above. 5 It is another object of the present invention to provide
an inproved ducting systemfor condugting air along a desired flow path.

It is a further object of the present 'invention to provide an inproved

| ocki ng regechani SnﬁtElO:( C(jlgnecti ng nmodul es which made up a duct carrying
condi t i oned ALY O fRe i RvVeRtSPher obj ect of the present invention is to

provi de an i nprpyekkréeddnéhidd ofBeRBiehinl &tioh e pRFIdWsysRipfirent s of a
duct system whi ch obviates the need for |oose fasteners and associ ated

har dwar e. ayssmbdimgtahe disadspmblingfir dhets prhécheovierdomee thel rablemstad t idrde a
si npl e externpal . ogki ng system for connecting conponents of a duct system
for an ai @ @iheAGOeYR t .  These and other objects of the present invention

are acgconpl i sheg: I; | vl QGG air al ong
an enc%f:osed pa?ﬁlst%%m??ra@é%a\%ﬁ?fﬂgﬁﬂgéuewﬁivggghgégpec| aefrﬁ/n%em gnegﬂganel . The
panel is ugstemtfor fomdnetaigtanciiahd & dedretdiflomspaind i ncl udes a rectangul ar frane
made of a material havi n%,a hitgh R value. The frame is closed by a top

cover and a botlt i fEphaobisst phike peeserfynysition tqpioxisie a8HBpreyedioskitthe panel .

The oV bbbl SR BB SR B MBIk R fled g PNl o

bond 20 the walTs 0 ane er an he cov rame. The
ai r handl i ng dueis sayStesbjed oftderegendinventnus & proyidefan impiRa Wakingsect i ons
or nodul es which are connected to each other by the | ocking mechani sm of
the W esantchprigarfer epanecting dogtneiys pbe Aumissvien svhich ethaatestheinged faschani cal
| at ch whi qh ifﬂﬁil udes .a rralag nd.a female retainer. The male and fenal e
ret ai ner s 18958 fes{iely frdgssostaledardyates i nt'o two adj oi ning (section) frame

menbers. The | afGRnbtfieitftidd0EthelpRedett ind&itieaties froRk hREnPEteicdm of the
frame with a common tool "such as a hex wench.

locking system for connecting components of a duct system for an air handling unit.
These and other objects of the present invention are accomplished by an air

15 handling duct system for conducting air along an enclosed path of travél which

utilizes a specially designed panel. The panel is used to form attachable sections and

includes a rectangular frame made of a material having a high R value. The frame is

closed by a top cover and a bottom cover so that a cavity is established within the

panel. The cavity is filled with a curable material that sets inside the panel to bond
20 the walls of the frame together and the covers to .the frame.

The air handling duct system is made up of a plurality of rectangular sections
or modules which are connected to each other by the locking mechanism of the
present invention. The locking mechanism is in the form of mechanical latch which
includes a male and a female retainer. The male and female retainers are installed

25 separately into two adjoining (section) frame members. The latch is designed to be
actuated from the outside of the frame with a common tool such as a hex wrench.
The locking action joins the two sections together without the need for loose

fasteners or the necessity for access to the inside of the unit.



The | ocking action joins the two sections together w thout the need for

| oose fasteners or the necessity for access to the inside of the unit. WO
03/ 006835WP@3/WBB2/ 22467 -3- Brief Description of the Dr&irngorea4en better
under st andi ng of these and other objects of the invention, reference wll
be made to the follow ng detailed desgription of the invention which is to
be read in association with the acconpanying draw ngs, wherein: 5 Fig. 11is

a per_spectﬁfrlle Ig’\t/ilﬁ 1912%&1%219111%&;&' on of ductwork for conducting air along

a desired partial perspective view of two nmodul es

illustrated InP%tabe&eu@tq&stah@mg@ftmsé mtdedsth E% SMBSHOERIYN, USi Ng the
| at ch mechani sm of the present “invention. 3is aviewof the tw

modul es ofrefregee will he triade toptbe fudlovwing deskided Ciﬁssmntlootof thehioygmipntwigich el at i ve
position of the |atch nechani enl ar ged . s_ectl onal view of
Phe | a chithy BOEHAH SrEsia it Brgectmitay heiiphine yewit e, o 5 1 s an

enl arged per Spg@é'lvfs a e?s e&@ivetWi&y Qﬁﬁ&ihg’ﬁ sé@idn o?%ﬁétkn%%fo%oﬂdﬁ&tm%?uadl acent

nodul es al i gne ng engagenent” Fig. 6 is a perceptive View of Fig.
5with a latcﬁ@leadmyed/ﬂewpafh the rails in I ock| ng engagenent. Detail ed
Description of the I'nvention 20 Referri 1 - of the drawi ngs there

i s illustrated FagFole@ingH1ab PeIspecHys view; ﬁﬁomstln’(‘%@d mé:égtelr ally

ref erence T and rectangul ar
shaped no %lelgn%(g%hﬁ{e loE\( hﬂ%g Ing&ittuSln tﬂ%%gcehﬁ@ c;ﬁ%%lgm ()Sf(?ﬁmagrE Se%ft p of a pair
of end franemtidd and 14 that are connected at the corners by hor| zontal ly

di sposed upper beans 15 and |ower beams 16. Each end frame includes two 25
oppos¥l si de r diig-s B2 vagw of the vvel masiuigs 96 Fig- diin theoopgn @r unloekaskpasigion 21. 1n

assenbly,

showing the relative position of the latch mechanism.
Fig. 4 is an enlarged sectional view of the latching mechanism taken along
line 4-4 in Fig. 2.
Fig. 5 is an enlarged perspective view of two beam or rail sections of two
15  adjacent modules aligned for locking engagement.
Fig. 6 is a perceptive view of Fig. 5 with a breakaway view of the rails in

locking engagement.

Detailed Description of the Invention

20 Referring to Fig. 1-of the drawings there is illustrated a portion of an air
handling unit (AHU), generally referenced 10. The air handling unit is made up of a
series of rectangular shaped modules each of which has its own superstructure made
up of a pair of end frames 13 and 14 that are connected at the corners by horizontally
disposed upper beams 15 and lower beams 16. Each end frame includes two

25 opposed side rails 17 and 18 and an upper rail 20 and a lower rail 21. In assembly,
the rails and the beams are retained slidably in corner pieces 23. The rails and the
beams in assembly thus establish an open support structure or skeleton with the
opening being closed by wall panels 12.

Each wall panel 12 is designed to be placed in the skeleton openings to close

30 desired openings in the sections. Each panel is constructed to have an outer frame



the rails and the beans are retained slidably in corner pieces 23. The
rails and the beans in assenbly thus establish an open support structure
or skel etwp 03i00d4838 he openi ng bei ng cl osed by wal |l panel s PCZ/USEaeI6Wal |
panel 12 is designed to be placed in the skeleton openings to close 30
desired openings in the sections. anﬁ_panel I's constructed to have an
outer frame WO 03/006835 PCT/ US02/ 22467 -4 which defines an interna

cavity 43. Th nel s.are closed.by,a top cover d bott om cover and the
cavity is ‘f’ﬁ“f’ﬁgg&‘iﬁs Hl%e’é’éf ﬁaﬁ'llté(q‘aol@ﬁ%qeﬁsa?{g_c OSS%EXﬁ%%?OCVﬁr fen cured bond
the panel s,@HEIREF aitl e LOViRPis T1LA iR schaBld fotyurbihahe foaREALShERe  fl ow of
heat through the panel. 5 Each panel is sized so that the panel franme can
be sl i ppedwhentarathbapshe papelstogether aofl forhes athetma batricotisat ivpalenthe sl i di ng

fit is proyided between panel frame walls and the side rails and upper and
| ower bean%o"t’ﬁglﬂealtgffﬁﬁl& ePaRdi vi ng opening. Seals are provided to prevent

air fregm passi r : Ho 9¢i93'a B! t her mal
barri e? bet me%"ﬁé’gﬁﬂg?%ﬂlgg%@%eﬁﬁ |teY\§hlgle? % Slrsjr our%gﬂlar%]%g%%lh%ﬁ?. 10 When
a panel hasmehgee hitietdonsnt o cee siddig fitie popadidigswednhendefiganedllai r duct
configuration such as that illustrated in FIG 1 has been conpleted. Fig. 2

i || ust r at exndghegide rails asd epperad IgvaResns thabforpdhe secevarg orsaingaFealnd 40

| oi ned her.in |locked - ' ' d f
L acent Seorvid b RFRE: P AORTERYs oyl Ll wpAREL el ReRB 0 G0 are”

shown i n thRipaRedal bdBicH BOeke theRmidd dfahe Whit BndifRStrrbandingd@nisientt ai ni ng
one of a series of a |ocking nechani sns 50 used to | ock the panels together

as w10 beWdes e paiddias hesndpekedrinigeach of thgyepeningsTthe desighedhaisdictont ai ns a

T o 2 R BIER T I3 RIS 3 SRR RRRERST T, 1 1 e
the rails and bgans afRafaeh Jaitidl fchbd fw SAwmbARKALRARI0IAM4HDY a series
of locking or |atching nechanisns. Each nale retainer includes an internal
seal ed houwpined tdgethcnat lackedrengagederty yt theis mpperfrails 3handi42 tohferm adjheent
sections in the air handling duct. In Fig. 3 the two modules are shown in the open or
15  unlocked position with upper rail 32 containing one of a series of a locking
mechanisms 50 used to lock the panels together as will be described in further detail
below. The mechanism éontains a male retainer which is designed to mate in
locking engagement with open keyway 44 located in upper rail 42.
As shown in more detail in Figs. 4-6, the rails and beams are held in a closed
20  or locked position by a series of locking or latching mechanisms. Each male retainer
includes an internal sealed housing 52 that is mounted by a snap fit inside the rails
and the beams surrounding each opening (Fig. 4). Preferably, the rails and beams
are square metal tubes that are slidably retained in corner pieces 23. Each locking
mechanism includes a male retainer which includes a drive arm 54 having a stub
25  shaft latching member 56 at its free end and a fixed rotatable end being attached a
camming unit made up of a rotor 58 and a cam 60 that provides prescribed motion to
the free end of the drive arm as the arm moves between an unlocked stored position
within the housing to a locked position in which the drive arm of the retainer has

moved into the keyway 44 of a rail or beam 42 of an adjacent module, and the shaft

30  has been placed in locking engagement against the surface of the beam or rail.



and the beans surroundi ng each opening (Fig. 4). Preferably, the rails and
beans are square netal tubes that are slidably retained in corner pieces
23. Each woakiooag3s nechani sm i ncl udes a mal e retai ner whi cirCirnsoues7 a dri ve
arm 54 having a stub 25 shaft | atching nmenber 56 at its free end and a
fixed rotatable end being attached a _gamring unit made up of a rotor 58
and a cam 60 that provides prescribed notion to the free end of the drive

th t | ocked st it ithin th
Dot e o R 2 pRE bt R AR BhEL R Whikine B Mishdbiel 6 s
nmoved i nt Ok%h%yk BYMEN nbduRRk afe dlinbd &) proPREAE el 36r tﬁ@ln?cﬁ%%: st e, and
a

the shaft 3 s been placed in |ocking engagenent against the surface of
t he beam oend afidrive win 63 fEO6BIFVAYCH afisaid B2 iu6 Keywdy Adhefirad 43aifiig.&f nodul es

| i ti aned for locking, .the T-shaped keyv f both nodul
ar e al i et s B KSRV en FHEBF it 1 MOV Y TAdM IS FEECL fBhd of dr i ve

arm 545t r o ki ‘éﬁ% el Figl 4 shdgvs'the Rilk GY 10RNing 41i Mt ivittfehe st shows
the two keyvvayé I aggl iegnm; t Spri gr tolm)w ngnéélel tm%ﬁr‘éfqéeisn %(t)lzr#act for 5
| ocki ng enf@pesitboried ir-thg nafrostpontsont bithe Reyveayi44 dfesikdbg al i gnment with the

stub shaft 56 positioned in the narrow portion of the keggay 44 of rail
42. Fig. 4 ill udigrbilbstrategthedeekingmeehanism wareatergletaak iarthejtacked in t he

ke PogAdA e bubIeyS  SUle Sk SRS RpEIBRGEel vo (orce

adj acent  riside walltof rdil 4061 heeKE A9 to dRwethe GAdEdjhcent fhiRRSOAghOTbckinge rotor 58
is turned by a suitable tool, such as an allen wench 62, which activates

a camiPng YiEnmedd cont ai ned within housing 52. The camming unit provides a

prescribed notign to.driyve_ar 4 when, noved.fromthe unl ocked stored

position within %gfaHSﬁstﬁﬁﬁ&%gggsﬁsﬁPﬁe@W?S? Ee’sttoﬂ SEfb% 0 éﬁflﬂ@%‘g‘ out of

Its 15 st opEayHISickivaBs 4 BiRmiteuriIté P orRRdH Wahih Mohdls 991\/\2&1@ eémﬁ,l%@wy 44 and
%/. en fu

then laterally over the narrow section of the keywa
posi t i onedurnyprovidhea pserthed @i torrivé atnh 64 kiymmoyed fiensthefunldckedr awn
downvar d as%glie %tosi%igne w%tﬂlsni tgg hcs)llljsril];ga gf Illll‘ioacia?lfy the stub shaft is raised out of its
15 stored position into the guide opening in the adjacent keyway 44 and then laterally
over the narrow section of the keyway. When fully positioned over the narrow
section of the keyway, the shaft is drawn downward against the inside surface 43 of
the rail on each side of the keﬁay to apply a high latching force to draw the two
rails tightly together. The rotor/cam .mechanism for the prescribed motion is readily
20  commercially available in the art.

In order to avoid unwanted metal t6 metal contact between abutting modules,
resilient seal means 64 are positioned between rails 32 and 42 which also aids in
providing a tight seal when the modules are locked together. Compressible hollow
seals 45 are mounted around the panel receiving opening. At panel closure, of the

25  panel compresses the seals as shown in Fig. 4 to prevent air being conducted inside
the unit from escaping around the panel.
~ While the present invention has been particularly shown and described with
reference to the prefefred mode as illustrated in the drawing, it will be understood by

one skilled in the art that various changes in detail may be effected therein without

30  departing from the spirit and scope of the invention as defined by the claims.



the rail on each side of the keyway to apply a high latching force to draw
the two rails tightly together. The rotor/cam nechani smfor the prescribed
notion i sWoeawdsgs 20 conmercially available in the art. PeTArSdze246D avoi d
unwanted netal to netal contact between abutting nodules, resilient seal
means 64 are positioned between rails 32 and 42 which also aids in
providing a tight seal when the nodul es are | ocked together. Conpressible
hol l ow s Ie%hlgfl are nmounted around the panel receiving opening. At panel

cl osure, of the 25 panel conpresses the seals as shown in Fig. 4 to prevent

air being conduct ed A nsekih@ mdchgnibiiifor 40 SFhasLiapidag viienpdnideea panel . Wil e
the present invention has been particularly shown and described with

r ef er énhce plwalityeofpntefconnastedmaerlesswhirh tpgethsr mdds wp sdiddastassidhlpcking wi | | be

d d by . killed int t that ' h ' tail b
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Claim 1 1. ocki ng mechanismfor an aifr handl'ing duct which includes a 2
pl ur ali t y unfockad poditiomtect leckedpdsition, addli atomderaeitany ferale retpinreai d duct, said
| ockin 3 nmechani sm conprising a mal e retainer_ neans contained on a frame
menber® of cgnipigedoga ﬁ%awsr,nigraq eapnd g ‘é}P’rﬁéF{ ﬁﬁa@feﬁatagler e 4y ther m adapt ed

to be joveg.f %fgﬁ %Bngée&@y%?%gsigﬁéi t%ir@&é\rré)arﬁ Ho cFé%‘?cf'arﬁPﬁfoée iro‘éig?d and a

conpl enent'ary mal e”r et al'ne ontained on a frame ne a second
modul 8 s @ioglitioanmidemednik 3 meve ki agn iftont Mreunldckedpositibn foa Rickewat ed keyway
designed to receive and hold said armin a | ocked 8 position, and neans to
nove shi d Peitionvdiengaidupale endiemadeietaings nesng anede Rignnoens éeyi lo¢ldng oidn sai d
mal e df Le retainer nmeans are in alignment for |ocking said 10
rr[)dulttzd;l t (r)eT(ﬁlr%eesrmgeltﬁ?Z The | ocki ng mechanismof claim1 in which the neans
to nove the 2 locking armis |located on the outside of the nodule.

1 2. The locking mechanism of claim 1 in which the means to move the

2 locking arm is located on the outside of the module.

1 3. The locking mechanism of claim 2 in which the movement of the

2 locking arm is effected by a hand tool.

1 4. The locking mechanism of claim 1 in which the male retainer means

2 is located within the frame member of said first module.

1 5. The locking mechanism of claim 1 in which the motion of the locking

2 armis controlled by a rotor/cam mechanism which is actuated by a hand tool.

1 6. The locking mechanism of claim 1 in which the modules are

2 separated by resilient seal means.

1 7. A locking mechanism for an air handling duct which includes a
2 plurality of interconnected modules which together made up said duct, said locking

3  mechanism comprising a male retainer means which is contained within a frame



1 3. The |l ocking nmechanismof claim2 in which the novenent of the 2

|l ocking armis effected by a hand tool. 1 4. The | ocking nechani sm of claim
1 in whi cWwotohmoasas e retai ner means 2 is |located wi thin treTfusareesaenber of
said first nodule. 1 5. The | ocking nmechanismof claiml in which the
notion of the locking 2 armis controbled by a rotor/cam nmechani sm which
is actuated by a hand tool. 1 6. The | ocking nmechanismof claiml in which

t he noqul es r d ilJ l.ockin
mchanors RofoE o BPARAME LR e SRR TER R e 651
i nt er cgnnegibeet fomushemiodkie€ Podif@etontockeadpsitipn Saidh ehngdlemsthe fealel N 3

mechani sm conprising a nale retainer nmeans which is contained within a
frame YO 0Bta08895aPet oUSIRImmEmber of ascpwisaedue, saidfemste misinere, said mal e

retai ner hauin l.ocking arm ted to.be moved fr. n. unl ocked

bosi t1n t 8o hBe sFEHEM AR B BRI AIn RF el Rl i Bl B e

cont ai ged REKEH pdsAPR, ARIPGANSAD nfove 8418 A8 TRAM ke unP8kdd fRIRNGyileh 84iRET 7
being in the formof an el ongated keyway designed to receive and hold said

armin% Sameaeatbeptsa tacked pesitibnmeitins stid kepway when said male amd famalen| ocked
position within said 9 franme nenber to a.locked position within said
key\/va)}%\/\he’f?tas‘%‘?rdn‘??&? éredﬁéglg’é‘ﬁﬁméor@@“?%ﬁ%iﬁ@duﬁéé thefe in alignnment for

| ocki ng said nodul es together. 1 8. The | ocking nmechanismof claim?7 in

whi ch the means to nove the 2 locking armis |located on the outside of the
modul el 1 9. The. | ockhapckinghasvhsaiismiof elaith Mif whichnhe eleahfi® moveeient of the
2 locking armis effected by a hand tool. 1 10. The | ocki ng nmechani sm of

cl ai m 7 i nlogkinggrm pelogpfed on th outtde pighrmpguley armis controlled by a
rotor/cam mechani smwhich is actuated by a hand tool. 1 11. The | ocking
mechani smof claim7 in which the nodules are 2 separated by resilient

seal ngans. 9. The locking mechanism of claim 8 in which the movement of the

2 locking arm is effected by a hand tool.

1 10.  The locking mechanism of claim 7 in which the motion of the locking

2 arm is controlled by a rotor/cam mechanism which is actuated by a hand tool.

1 11.  The locking mechanism of claim 7 in which the modules are

2 separated by resilient seal means.



