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 handling
uni t haviwg odwedsdhig which is made by a plurality of intePcanrseztrme’
conponents or nodul es, and nore specifically to a |ocking nmechanismfor

connecting thgoFaRiNQMERTEAST RIATRIAANDERR QHDREABINEThand! i ng uni ts
found in the prior art are sinply tabricated from sheet netal ducts that

are brought together in the field to establish an enclosed flow path,
t hrough which air is conducted. The sheet netal walls of the ducts readily
10 conduckiekbekthednveptian de 1ittle in the way of a thermal barrier so that

£l i. . . . i I ' it
o conducti ng Lol u8h pitdhs BlnelG 1 Ebir M dimg MGl G dbfingd B 1D 0L c

work can Rengiesiyl aplandity of iateconaectedovaigonents oathodales umdandre condi ti oni ng
equi prent. | n addition, when the air handling unit is installed in an
uncondi t i enseidicalhataea lotkingmaechanismderdonpectivg|teamagivles.t he out er casing of the
uni t }g/ill "sweat". The noisture so developed will run off the unit onto
the fFoor or equipnent contained in the unconditioned space. This, in

turn, w Ij;aag%}guﬁ@ogtﬁeaj,ﬁwtiMZard for people working in the area and can
cause damage 1o the equi pnent. Wien conventional ducting of this type is

i nstal | ed and/ Manyaiibanddhg wiits fodndhis sleeprior apharel sigedy &bbicgted forbe very
costly. If this rk i.s done inproperly,. i n lead to er.af i onal

o obl 2. Sk ete] Qi e beoush g8t the b esieihan SalBR Ut 11 zes

| oose fas : i t Fndhit j . Typically
the pri o#ﬁg’?tﬁl%é%g%kﬁ%h i&ﬂg({? ggati(??}%-sgﬁ% ?%tgrfgﬂg%&%&ﬁﬁgﬁcﬁx separate
har diér e edridactreatiand prbeida lintkr inuke weyof a therpaldasserad tiw enkrgy eari ncr ease t he

probability for 25 m stakes and_errors ip assenbly and nmpdi fyi ng ducting
in the fi8pW intgpy oyt the ductavorko Nheatheir g@ldﬁ%wgﬁs PP i el d. WO

03//006835, el %{r,zt%f'sﬁﬂow 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.



-2 Summary of the Invention It is therefore an object of the present
invention to provide a systemfor assenbling and di sassenbling air ducts
whi ch ovewoaamsassthe probl ens of the prior art described ®oouEs02/224b1 i s
anot her object of the present invention to provide an inproved ducting
system for conducting air along a desi;red flow path. It is a further object
of the present invention to provide an inproved |ocking nmechanismfor
connect i ng, nmodul es tﬁ’“iICh de up a duct carrying conditioned air. It is
anot her o “é'&'flaf}f‘)ft & BYE @t inventionis to provi de an inproved | ocking
10 mechani sm f qf jsGRPEBEL dEhj6R BP R RnOhventidH &6 privsdeeysbing forobvi at es the
need for |oose fasteners and associ ated hardware. Yet another object of

t he presemssembliagtnddisasemblipg aiv duets avhadhnpieesomes draprbblems aifithegprioyst em f or
connecti n%gf(gen%%régngs of a duct systemfor an air handling unit. These and
ot her obj SGIPERE°Yr esent i nvention are acconplished by an air 15

handl igng duct : (W i d’enﬁ.{ : travel -
whi ch 5nuti i zegvgtag%@g%?%w%%gg%iﬂénegﬁgg%&e}{omgﬁg&bane ﬂlﬁggbésh:& 'Elg form

at t achabl systemtfootumdactihg dinaibngle desireddvmepeghul ar frane nmade of a materi al
having a high R value, The frame is closed by a top cover and_a bottom
cover so that dtisaprtheriobjestphibhe prgsert Y soHPn te previdsaadmproned ledking v i s

R e N R e S

duct system i s IfRGRotHEr 6Hjed of tierprbichy indéntiodds asrubide agempided lodkingmodul es
whi ch are connected to each other by the | ocking nmechanismof the present

i nvent( on.mechanismdRri srgnessingaompeneads pha due sydemvaicihelsnatas dgineedfash whi ch
i ncl udes a} rralge and a femalagﬁ{etgi ner. The male and female retainers are
gesedagiecher andpsiqriateq ¥

install ed _ ‘Qiﬁeoi ning (section) frame members. The
latch is desi gmeéiah&haeobj@&bpﬁlte%esfeﬁrﬁm?mn%wréﬁdefa sifiSlefek@pRIWM th a
e

comon tool such as a hex w ench. ocki ng ‘action joins the two
secti ons tlogenghersten fonoonectieg cappoifents df agket 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.



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

03/ 006835 PCT/ US02/ 22467 -3 Brief Description of the Drawing For a better
under st armaiorg/oods3t hese and ot her objects of the inventionPCTrEshzerate W | |
be made to the follow ng detail ed description of the invention which is to
be read in association with the acconganying drawi ngs, wherein: 5 Fig. 1is
a perspective view show ng a section of ductwork for conducting air along

a desired L at.h.. Fi is.a partial perspective view of two nodul es
i |lustrat ﬁ&‘&%@?ﬁ?t‘&“ Ogglsei%?'%agvﬁlg%l in interlocking engagenent using the

I at ch mechani smpoph behig WidesRnding 0P HRE il othdibbiicts of3hd vantidrew of the two
nodul es of Fig. 2 in the open or unlocked position showing the relative

posi tion oéfetdnee will béymade teethe Sollovwingdetailedsdeseripivnaf geingergtonovkith vi ew of

t he Iatchi.ng) mechani sm t'aken Lﬁ‘ll\%ng line 4-4 in Fi %6’,‘?2 Fig. 5is an

enl arged pé DsdeR PSRN B T We® %cé’mp@Py‘Pﬁiqra“élégﬁ’i ¥%f two 15 adjacent
modul &5 al | gneg&%qris!aggvﬁggaiﬁwmhg a Eb@ion®rla8ctoRelt 8Bhdutainy hgW of Fig.

5 with a break y Vi the rails in | ocking engagenent. Degal | ed
Descri pt i atongfa dedired flowmiatton 20 Referring to Fig. 1 - of the drawi ngs there

is illustrated a portion of an air _ handling unit_(AHU), generally
referenced 10. Fi&e WiaPapiah BESPRFUYSVIEW %ftﬁ@dﬁ‘)‘glﬂ)esdﬂu%ﬁrate@ép' &% lof rectangul ar

of ond 11 ARREonRR lnlighg Poedfimbich MG HRH HLEHERH S PBsaD, 00 0T

di sposed upgetiokeans 15 and | ower beans 16. Each end frame includes two 25
opposed side rails 17 and 18 and an upper rail 20 and a lower rail 21. In
assendl y, t he Figid is agtiew ohthepwamodates of Eigai2rie thesiped apiglorkedamsition pi eces

23. The r ashév%inagqge %quive 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



beans in assenbly 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 pl aweds3iomssshie skel et on openings to close 30 desiresCapsar/mys7in the
sections. Each panel is constructed to have an outer franme WO 03/ 006835
PCT/ US02/ 22467 -4 which defines an internal cavity 43. The panels are
closed by a top cover and a bottom cover and the cavity is filled with a

setabl e poI u ne f.oam 44 when.cure t he panel toget her and
forms a th&t} ﬁ%g %@Pé?te?ﬁg?avg&ﬁgdgge Piels 7rf38g9s‘8$g¥|8§?p? ' the panel. 5
Each panelydi$msdod8flakPthk Q@&u;l@%ma@%h alsSEABR foAurbBiadd fdaﬁﬁm WHER an opening
in one of the unit sections. Aclose sliding fit is provided between panel
frame wal | whenamded brendshelpameds togethercind fqrers astheirnhad berridp dzatrimpdalas theor m t he
recei ving opening. Seals re provided to prevent air from passing around

t he panel sﬁ%oﬁ\%?altthégu&lhﬁhﬁlﬁ@wl addi ti on thermal barrier between the

| ns) desof the uiich AR it Q%eé&H&QHHQh&QIﬁHB‘e% be & QHtoaang)ﬁ?rﬁh%ﬂfis been

Iocked into eac e openi ngs e designed air ration such

as that ilddesoftiad @dt dentibhsG A tlobaslidgefix is prpfidedeasttwédngpang] ﬂrairimwhmsat es a
partial sectional view of two modul ar sections 30 and 40 | oined together
i n | ocked adghytifde milsand upperand josesr beaps thagforgyihe recepving encringdSselent

fﬁgt Ioggf] Io'c}r} tp%g/l&aﬁll tggager{fght! ﬂgﬁgﬁc'{a3s1ﬁ$?{g%& th% praﬁltgf Eggreﬁggwr&?ﬁh € shovvn in

ng one of a

series of aﬂidht%l@ha%maﬂmabamtee@ﬂlem dﬂlhé ﬁmkaﬁdlmersaﬂehmlﬁgngﬂtslaﬁr as wll
be described in further detail bel ow. The nechani smcontains a nale

retai A@r whihema psnel digs gmdocltﬁdrimoeewh‘pfth@@mwse?@a@@iﬂmd aipiedy open keyway
ai 1o ana weiatatpesidiar R UTREIRPG) B RobReBblid i on by a series o
| ocking or |at qhg N iIRERRE b pHSial @ﬁ&hawieev 6ﬁ%'rﬂ8dlulaﬂ SRetiddS9 api 4p Nt er nal
seal ed housing 52 that is mbunted by a snap f inside the rails and the
beans sur rjoineditogptieadhlochehenpggéiien at thyir uPprrenlsabZ yd 4 foah hdjacand beans
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.



are square netal tubes that are slidably retained in corner pieces 23. Each
| ocking nechanismincludes a nale retainer which includes a drive arm 54
havi ng a wouwb/oe®B3shaft | atching nmenber 56 at its free endpramdisa2tisked
rotatable end being attached a cammng unit nmade up of a rotor 58 and a
cam 60 that provides prescribed nmotioncto the free end of the drive arm as
t he arm noves between an unl ocked stored position wthin the housing to a

| ocked positiongj Lch rive arm.of the tali ner has ved into the
keyway 44 of a ng?%?&ﬁgéﬁ%ﬂgs 8%/6 Péﬁpe?cﬁpa"é%%‘?f‘e‘irﬁc’aiﬁ’c ,ngaﬁbe Tﬁgg%e aft 30 has
been pl aceﬂ?\ﬂ&_br@ﬂfdtﬂmoﬁﬁ&@ﬁ% ed 8Pprofide HRE trivd] frecHe HovihiEsthe apeor rail.
WO 03/ 006835 PCT/ US02/ 22467 -5 en a pair of nodul es are properly
posi t i onedetfdoof drive kitn§4 fionekdrvetyadfeaf raik 83 way keyofayobt of midddl &sg.dr e al i gned
to provide free travel for.the noving stub shaft end of drive arm54 from
keyway 34 roWsihs wkaygays {hsawewr%qr t oy g ghe Bryrails in gARiRE fohe t wo
keyvays | MRl RAEREmBAL Aig PsHIN BOrat10 % fobin Bibimld +f fhg > | ocking
engagenent . H“g srklllovvs tl%le Srai I sﬂtlgrr{il Foc{gi naég*é%%rﬁ%{h?%ﬁbﬁga%t ub shaft
56 positi of@positiorieién tha naorewportioroof thé kéyvenylddyofayil 43, of rail 42. Fig. 4
illustrates the_] ocki ng mechanismin greater detail in the | ocked position
1

in which the stfig ¢Hstatsgthedogking mephpnisnrinmseaterletall inghe tocked t he i nt er nal
i nsi de wal Al 1y . 4 . [ adj acent .rails into
ont 1 ookboiion Binicking bl Se Hoeteift A syt AERSE i oy
sui t abl e t peide vaUGH rélB4 D AbHEB 4016 Bk the Bwo ¥Ajhednt ALK iiNBitRHt Bck@BM NG unit
60 contained within housing 52. The camm ng unit provides a prescribed

not i oA0t o dignmenkr m 54 when noved from the unl ocked stored position within
the housing 52. . Initi.ally the sfub shaft is. raised oyt of ifs 15 stored
position into tHePSHIGR tgf)gﬂ%%é ’IS&“’?IH‘Z{)%&]SQE@%tORgW\é‘)/aS@ a&ﬁm “frﬁ%"ﬁF
lateral Iy epvaich e@vited 4 kN6 PEordifed<PYNR Y Bof Aigid | oned
over the narrow section of the keyvvaoy, t he shat Pu%{\ggdragmhgé%mméd agai nst

t he i nsi deurgtiprosicles #Bresdribetimgoticai tb doive e b4 sihdie ruived fienk@igwajocked appl y a

hi gh | atching force t r the t "
'9 sl,tor%d posrﬁon w?thgl t \eNhous?ng g\f Initially 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 witﬁout

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



rails tightly together. The rotor/cam nechanismfor the prescribed notion
is readily 20 comrercially available in the art. In order to avoid

unwant ed wetaloodsss net al contact between abutting nodul es, PCTasotemnt seal
nmeans 64 are positioned between rails 32 and 42 which also aids in
providing a tight seal when the npdul gs are |ocked together. Conpressible
hol | ow seals 45 are nounted around the panel receiving opening. At panel
cl osure, qknggi 5 panel conpresses the seals as shown in Fig. 4 to prevent
air being conduct’ed inside the unit from escaping around the panel. Wile

the present iHW§ntiQﬂkﬁﬁ&g&&%ﬁmﬂ&hﬂbﬁﬁiﬂthxﬁﬁ@Wﬁaaﬂﬁdﬂﬁ@ﬁkk@Ed with
reference to the preferred node as illustrated in the draw nl% it wll be

under £ oodlwglitygriantsiconnestedimodufles witich tapgthey matious saihduegesaid locliimgai | may be
ef fected the%gin wi t hout” 30 %eg%ntiqgfgron1the sgig#; and ECO of the

i nvent] on "AEFRARST RO g RANF ISTHRCT BT SPROERASN AERMISHSIBSAE - 6 vie
Gaimyl Ihesinb@AKI AR ARE RQRLS& Rahiilg AIdcRing aﬁﬁaaliﬁtémo%uqﬁomlﬁdﬁahgcl udes a 2
plurality of interconnected nodul es which together nade up sai uct, said

| ocki g 3mnbmkbdpositior wrotlsdpgsionpine o atneplareentawfermalevethmened on a frane

menber of a 4 first podule, said male retainer, having a | ocking _arm adapted
to be Grove&gniainsdons rame membriRf arsspnd faﬁd{ﬁ& 5314 ‘gE’l% Jetauer brigg it thed a

conpl nt | i : i g a second
rodul o odPi pLENPOReLE By kiRl &l P abld AP AP oc £ " eynay
desi gred tpositidagindemedid td@lode sed drma fioni i anlbekel @dsiBopasi locked and neans to
nove said arm from an unl ocked position to a | ocked 9 position when said
mal e dhd fRefidion whenspidanpaleraathiemaleretainesmesasastin plignmet kordgeldag grid 10

nmodul t oget her.. 2. The locking nmechanismof claim1 in which the neans
to nn@g t@?d%?ﬁ%%%Pﬁb armis |located on the outside of the nodule. 1 3
The | ocki ng mechanismof claim2 in which the novenent of the

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



2 locking armis effected by a hand tool. 1 4. The | ocki ng nmechani sm of
claim1 in which the male retainer neans 2 is |located within the frane
menber ofweaB®odsss st nodule. 1 5. The | ocki ng nechani sm offCaltesoezt6éT N whi ch
the motion of the locking 2 armis controlled by a rotor/cam nmechani sm
which is actuated by a hand tool. 1 6.5The |ocking mechanismof claim1l in
whi ch the nodules are 2 separated by resilient seal nmeans. 1 7. A | ocking
mechani;sm f i i.ng. j ' . I |ty of
intercénneg@éﬁgﬁggﬂ?ggg@g+%h£¥gé%%ﬁé@ﬁﬁgﬁgmg%yg%?ﬁ%§%8%F%@§$g’ %cking 3
mechaniss m egRd frém@ whldBkkE pbsitiai el lotRdsitoh Cihd Scopgplémbmad fainhlti N a
frame WO 03/ 006835 PCT/ US02/ 22467 -7 4 menber of a first nodule, said male
ret ai nér heetdingy cantaineliong fsame mampeef asscens Bode.cdidk feonleantainer ocked

positiagn tp.a | ocked positi.on dac | ement ary f enal 6, r etai ner

Cont ai fed Biing s famhefansionad eylay deledie et Dol wd ALty 7
bei ng ign t RRKIPFIR RN, A ALARABHRF e sEM BN RS hONERck PRARNVAIAAGiRO0! d said
armin a 8 |ocked position, and nmeans to nove said armfrom an unl ocked

posi ti @n wiraine mepaiedto ®ldckedipositembeithin caid Kepeiewhpwsiid ntbe aid feimalesai d
keyway when said nale and female 10 retainer ans are in alignment for

| ocki g saftpIRgdnaas artedaélls@rl?mlforslpclﬁtﬂ%S@lemdﬁggﬁ%a%i smof claim7 in

whi ch the nmeans to nove the 2 locking armis |located on the outside of the
nodule. 1 9. The | ocking nmechanismof claim8 in which the novenent of the
2 | ockilng arm i 8. ef f Th¢ Rdking racchamisintofolaim ¥ id whidihwhe Infeaké toomoecthani sm of
claim7 in which the notion of the |ockin 2 armis controlled by a

r ot or / @am lpekmgarais lpsated on dheeutyide elthpoduleand tool . 1 11. The | ocking
mechanismof claim7 in which the nodules are 2 separated by resilient

seal neans.

1 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.



