; gqre3ea”™l . 6T>E) WO 02/ 04751 PCT/ USA /20934 VALVE MANI FOLD BOX AND METHOD OF
MAKI NG SAME Thi's invention rel at esimmﬂ"’lmmmm d box containing manifolds .,
for val vegoenesp!l ling 5 10 the fl al |y hazarploresdiizoesisds. Norke'”

specifically this is a seal ed box encl esiwg t he val ves to contain any | eaks
fromthe valve and allow any leaking liquid to drain fromthe box through a
drai n tube at Y%‘%WM%MWQMOFW §AMBm | eaki ng onto
surfaces bel ow or adjacent to the box. BACKGROUND OF THE INVENTION It is
known in the prior art to provide seal ed junction boxes containing either

el ectrical Thisdfvetitioh BelatePtoipanidoldbok cbrtaining ménifoddscfontalves conttoliinger t

|l eaking liquid so that it wll|l npot damage adjacent surfaces or equipnent. A
t ypi ca%weﬂ%ﬁf poterfially hagardeps iqgidspiyfore m?.c'i%?-@% 15 P SF%‘%@@@K ?f&fiq%at}%athl

Phikip | HaYSh | M | at]:ﬂ% ];(ﬁm)ﬁr ot 0Nne
con?ai %ﬁ%“é’lrkgg[ ronl@@ﬁ%&ﬁ{i&é{/&éﬁfﬁ'{i‘%@g& g(r?e comnt at ni ng&@%%mggﬂ)txrol i ng
val ves throtigh £ drajpetuberatrthe battem of theded th prexert| thnliquid fimir leaking bntosusfasesany

wat er | eaks to drain fromthe enclosure w thout contacting the electronic
equi pmPRloW ot adiagent tatheBoXe of such an enclosure is a washi ng machi ne outl et
box which is 25 shown in U S. Pat. No. 3,831,624 issued to Constantine R

Dourmrany whi ch shows a plastic box having a downward|y exter"mmwﬂlllmmmmound
a drain opening in the BACKOROUNIROEGHE BNVENTEOMway any il g

mﬁ&ﬁin the box to prevent water from escaping fromthe box and+saski ng onto
djtdacent surfaces and equi pnent. OQther simlar exanples of plastic boxes

i thbot t oM &hekgn B e BliGYSK: idpidvile sEbd jubtiorfbckeBcdhtdinio bl it U. S
Pat. No. 4,637,422 (lzzi, Sr). 30 The manufacturing of astic boxes for
speci f ivdringyplirobing onbotb aod wdsch eontaimand divert leaking ligiid odhatdt widlkmati ng
hazardous |iqgui ds, such as those containing acid materials and the |ike are
of ten 5%%5%F@HS CEHNFWIERPD from sheet plastic materials to meet the
needed requi rements of the size, shape and the particular valve fittings to
be mounted within a particular _container. This can be very expensive and

ti 8 consuniftypical emple i§shewn P Su8es Noo5:325.807 ssyede Harald Bhdippivhish i on i s

to provj ' ensive: : |- : a val ve
mant 1 ol HORR LA RS OKE S B oA oA et o B i BB Bl 7

f rom t had éeuibaicomaming ligié comrolfing dalvés. Thotditpartaiinescdre dividddity d slargted i on i s
to provide a manufacturing methaod . fqr a seal ed container which can produced
in mas 3Vl whigh cquses sny water it GrALR fropithe epclpgire WibQuticontagting e, obj ect of

the in | = rovide a container which can be nounted 10 for use in

eit her\éﬁyérb@gre%@gggmgr hori zontal position and still provide effective

dr @0nage of liquid fromthe bottom of the container regardl ess of whichever

nount i n osjition is se
9 PO nottier examﬁe

lo? g&c%dah enclosure is a washing machine outlet box which is
shown in U.S. Pat. No. 3,831,624 issued to Constantine R Doumany which shows a plastic
box having a downwardly extending neck around a drain opening in the bottom of the box to
drain away any water leaking within the box to prevent water from escaping from the box and

25 leaking onto adjacent surfaces and equipment.

Other similar examples of plastic boxes with bottom drains are shown in U.S. Pat. No.
4,158,471 (Logsdon) and U.S. Pat. No. 4,637,422 (1zzi, Sr).

30 The manufacturing of plastic boxes for specific applications such as to contain certain
manifolds carrying hazardous liquids such as those containing acid materials and the like are
often manufactured by hand lay up from sheet plastic materials to meet the needed
requirements of the size, shape and the particular valve fittings to be mounted within a

particular container. This can be very expensive and time consuming.



These and ot her objects of the invention will becone apparent in the

foll ow ng specification and draw ngs. 15 SUMVARY OF THE | NVENTI ON Thi s

i nventi 00\{6%/@7%6" ve mani fold box to encl ose manifol ds cegmudoiegst he fl ow
of potentially hazardous |iquids which need containnment in the event of

val ve or connection 20 | eaks, the box conprising: a substantially

rectangul ar non-netallic box having five sides integral with each other,

four of saiq side fi.ning a l- Q. | d

agai nst adj ABaReLapBs Bretrafs BRIy BebRiSheARMl pRRndt kR |
encl ospgfaihér BPRVAlvE nafifoldaAldy Corltdifsanddriis aaty hadardut liquidp ohithsnayf  a

mani fold within the box; and a plurality of fittings attached in sealing
rel at i teak fiiom the cannedctiont ofthg magifoldhe wal I's; said fittings adapted to be 25
in comruni cation with the inside of the box and with liquid carrying tubes
passi ng therethrough. DESCRI PTION OF THE DRAWNGS 30 FIG 1 is a front

el evat i onal Avofier 8bjeét ol fnvkestidinis toprovide a mamfdchuingnnéthod fov asealed hment  of
access fittings, FIG 2 is a side eleyatignal ,view é’xf ta box of FIG 1

| ooki ngonteinemwhich gan produeedin sespprodpgtion vith 3 minimugyef han i@bé’ﬁal vi ew of the
box of FIG 1 taken on line 3--3 of FIG 1, 2 WD 02/04751 PCT/USO /20934
FIG 4 is a greatly enlarged view of the lower left corner of FIG 3

showi ng a f lAagEfuether bjeud ofthe imventien isito prayide a estdinee whichecdn beantaited FI G 5

is a sinplified perspectjve djagramuatic vi ew show .he nul tiple notions
of 18 rrﬁrrdJSFmelfhﬁﬁﬁ‘@Héﬂai erharize 5053106‘&?\3 Wf‘ﬁ’ég\gt#ﬁé#‘%‘?dﬁ@% 8&- 4; 5 FIG
6 is ayf r di ' Bt Pdsition N Rleted! he
wal | s gﬂﬁ@%ﬁh%u%%%ggéﬁﬁigﬁgﬁﬁgﬁk%%@%&m@%eﬁﬂovvit{rllllggcﬁgsf [ ?t i ng beei ng
attached to the wall by spin welding to extend. through a hole cut therein;

FIG 7 is a_front elevatjonal view of a.verticall ifold b
siml arI to digse ad qﬂpe\é/;oi)jfctgpf ébr\g IPW p|wgﬁ$g#r§$apg¥¢5§ﬁt%§§ogf§§@ﬁ%gne| g)rid a
pl ural Isﬁ%é@éa?ghﬁdaﬁméso FIG 8 is a side elevational view of the nmanifold

box of G 9 1S5 a front elevational view of a manifold box simlar
tolfhat of FIG 7 except that the box is nounted horizontally;

SUMMARY OF THE INVENTION

This invention is a valve manifold box to enclose manifolds controlling the flow of

potentially hazardous liquids which need containment in the event of valve or connection

20 leaks, the box comprising: a substantially rectangular non-metallic box having five sides
integral with each other, four of said sides defining an opening; a cover panel sealingly held
against adjacent edges of four of the sides to form a liquid retaining enclosure to contain any
leakage from valves or connection points of a manifold within the box; and a plurality of
fittings attached in sealing relationship to at least part of the walls; said fittings adapted to be

25  in communication with the inside of the box and with liquid carrying tubes passing
therethrough.

DESCRIPTION OF THE DRAWINGS

30 FIG. 1 is a front elevational view of a manifold box of the invention prior to
attachment of access fittings;
FIG. 2 is a side elevational view of the box of FIG. 1 looking at the right side thereof;
FIG. 3 is a cross-sectional view of the box of FIG. 1 taken on line 3--3 of FIG. 1;



FIG 10 is a side elevational view of the manifold box of FIG 9; FIG | 1
is a greatly enlarged view of a corner of a box simlar to FIG 4 but
showi ng 1Hp bk screws to fasten an access panel in pl agecEEsSEANY34
alternative to latches; FIG 12 is a front view of another enbodi nent of
the invention simlar FIG 1 but show ng a square hox instead of a
rectangl e; &hQ. 4is@ gredly enlargéd vigwendthe lpwer lsficosnes of B33 showingot flanggal |

segnent and fifting simlar..to tl?’%e;t%1 wn in FIG 6 but showing the fitting
bei ng @35@%‘8&6@%‘@%?5‘6‘9“%8 %@Q‘%}bn with 20 gasket material sealing
the fittingpg, § ke sdblifiedpSReAVd Ghannbifc VERRES wi/B o ivENPIS ivsticas of ng  now
to the drawings and in particular to FIGS 1- mani fol d box is 25

3 a
i ndi cataguoldderotatiopalippstingeto g bex such asghattf&IG8nl-fol d box is of substantially

rect.angul ar ape h | g}qﬁe | de
wal F's 16, 1 ,azgfsa:ﬁ%gni%§?rgfﬁ)e%§l§?n éélr‘é%‘r;@emﬁétﬁg%%fg@%ggé&ml %Hga(r)\%dfront
wal | 14 0xFiéh £akatkBowa iPFEGS riadyshiowigen fitying beiag atinchied tathe iwal] byuspin as shown
inanold 24 as 30 shown in FIG 5. The nold is supported on a gi nbal 26

whi ch prelding to extendibrangh hole i therdnahout .axes "X' and "Y' which are

per pendi cul to. . y qﬁg@ : saliol stic
mat eri al sugﬂ(}az ‘%%ﬁg%tg‘]éﬁ{éﬂ%"m%o %%%%%lge, éﬁrgﬁmgﬁﬁ gﬁ%@%ﬁ%ﬁtﬁe
mat er i eﬂlf.FIGn} a&érfigsmian'@n}olﬁa ﬁtofﬂsadcas ;mnflmlﬂgrmmﬁtycpfai%gsy of gl afsti cI I
material in_liquid aor pellet farmis pl ag [nt |d 26 and if pellets
ardOused, tHdGaBlige side ﬁ‘é&%t@aa‘t\ﬂe‘?féﬂfalet%mg’g‘ii’%’f Gr-n}vxo 02104751

PCT] USO1120336, b3 Pl UbAsblfen s Ao dbok it 1 SUFIG, a1l e

axes to cause to coat the entire interior surfaces of the nold
i n a rehattheBdyismouhtedrhorizomtilygss of the plastic material. As soon as the

material is fficiently cooled, the nold. S d 26b are separated
and the castﬁg‘oibisoaﬁl WO@OW‘YHEWWP@%%@VM fromthe nmold 26
the box 10 qﬁgs.ggv%é]@%l%(%géd%eWﬂi&;oﬁm&%sa@aﬂyihﬁrarwmr(aWtﬁtsmiﬁ@ is

totally close es. The box 10 contains a plurality of
"t el5- nuthethp 3&rewk ita fasten an @eesss panepinplacedsany glterpativei toftehesast i ng of the box

10 at certai determ ned location i thinsth I wal: . , 20, and
22 with the ﬂﬂf\r}\gr‘% 0 tavé?‘ﬁﬁi.W%%&?%S&W%gogﬁfgn‘%hﬂg%rlr jiagfp:%(g 1t%ﬁr ecei ve
Screws @Bq,iﬁ%@sdug&egoqiﬁg}@ﬁ&fa&&gnge;t@dhavi ng flat heads sealed within the
wal | of the box so that the nut does not prqvide any open conmuynication

with the intEG. d it fragmeniay cieps-sgotional ey of g allsegmenhand fing SIIAEL0| eaki ng
t of fhe.box. it s | ' i f : in.
2T gt 1 Ar Pt BRE S o hig i Befbe WRhctia Wit ULy BRI ", |

wal30 12gdsRét ndteridl déalipg ahdming totheatdlachi ng 15 nounting members (not shown)

for nmounting the box on a vertical wall when in use. As shown in FIGS. 3
and 4, the box 10 has a flange portion 30 having the cross section shape of

a reverse "N ext endppa HPYRNGIPPREPERREBASMBONIMEPYr i des 16, 18, 20
e an

and 22 of the box. T ge portion 30 carries therein a continuous
groove 32 extending around 20 the entire rectangul ar extending flange 30

ith th 32 facj twardl y.to recei i1 |. menber 34
Fshown | n°F1 Retermingaonciodie draposs aad in gectifies £ T18st B amaftoldBais g ar oove
32.94 hemh&g&%@gérz By theRlutedd] 10YTI®S mahifs18bax is oTwabslAntally ie‘oﬁlgom shapes 36

cast aroun Imserts (not shown) 38 to provide rearwardly facing
r ecesseandIsabackweil 12, aifrent walhlfeand four side walls 16, 18, 20, and 22 formed

integrally with the back wall 12 and front wall 14.

A

The box 10 is preferably made by rotational casting such as shown in a mold 24 as
30 shown in FIG. 5. The mold is supported on a gimbal 26 which permits the mold 24 to rotate
about axes "X" and "Y" which are perpendicular to each other. The box 10 is made of a not
metallic plastic material such as polyethylene, polypropylene, Teflon or other suitable
material. In performing the casting a designated quantity of plastic material in liquid or pellet
form is placed in the mold 26 and if pellets are used, the mold is heated to melt the pellets



resilient seals or washers shown in FIG 8. The offset portions 36 provide
support for attaching a nounting back plate 40 for a manifold 42 as shown
in FIG &o&eyes the box is cast with all the walls totalpornesnehesisng the
interior of the box 10, it is 30 necessary to cut a front access opening in

order to install a manifold inside the box. As shown in FIGS. 3 and 4, it
can be irte tiguittetm.tThe meld 26 iswhien ratated sbows mawltiplg axesiacansy the hanid kecaaf ange 30.

To proyi de.the access opepin e entl : Ll .he front wall
19 P thsieititn Fior Rirtaegt of gl SR GHEAR THoRRN b Bash (0 107

POSi t i aihidHaP VML dobn a8 Bermataiidl aslsufficiently fodldthe/néld paro6laralEop dré om t he
flange 30 as shown by the direction of the arrows 14a | eaving 4 WO

021 0475apartsd avdothe owdBox 0 rgmavied fromathganeldr t i on 30 surroundi ng the opening
44 §hovvn in FIG 4. The renoved front wall is indicated by the nunber 14R
The” openi ng 44 bordered by the flange 30 is rectangul ar and | eaves

subst ant i al iWhealrkmbed fromrthe mbld 26ethe bex 10 apsterwrLintAIGSs b8lforgd 3 cl osed with

Gt al | recnenlr ponsepes uhih iy chred Al Sides R it B AR 1 cur
. o9 Y |
19 2 1 SEHEEHuR! € ARHIGE AR iPRMd M TRbnd WD U 10 IR HBRK 1ol 12

to serve as e. preéevi ous nmount 1 ng shown in FIG
8. The phaietermined dochflonsawithia thd sidevells 16) 18120, ahd 22 withah¢ owtmarddp fasingpl asti ¢

bolts or other suitable neans. 10 If ne@eygietg1 for extra stre ﬁh.bo ts 37 can
be 1Bas sads qfﬁhwgﬁ%%smsmmmemww&‘@s ﬁH‘W&E@{S *H“Qg BAGHY 2 nut
37 ! R i I ; in FIGS.

a ap@mécﬁ%e%lﬁd %(?gtﬂgm%g Jf@fealﬁﬁésfo tha obd'ndt gﬁm& arfjSopeOWN 1 N

1-3, two of e Sidewa 18 are sloped toward a’corner 15 with each
wal | haemagnicationvwithrthe imterfon of theunokilAgThis dy taipnevient anyrliguid fro| leakieg eltscr i bed
| ater. e .sidewall, 16 slopes to a | ortion,l1l6a d, the sidewall ,18

sl opes 0?@16&%&6&&@%8@1 ; ayﬂge%%ﬁd%ﬂp%.e%ﬁeén. %@gﬂ{%ﬁq@r rréﬁ'élél i t

POSS blaga b3 i WtesaR®mddhel WithintBE bidkahalP 03 for pRSyidiei 8mauams biutfakkig 7 and 8
or in a horizontal position as shown in FIGS. and 10 dependi ng upon what

coifi gunanting members(ndshdwing faranmmting thet ek dnrp Yerécabpsll when|ipHge- as ei t her of

the 20 sloping walls 16 or 18 is placed as the bottomwall, then the liquid
will properly drain to a corner and pass out of a drain fitting 51 and

drain pipe %k RoWhiRFIGS 3 snd4)thd REOR NS “flang¥p@r@ivh B0 havihg thecorbst t om wal | .
Referring nowto FIGS. 7 and 8, it may be seen that a pl uralltly aof tuybul ar

top fi tsectivgshams ofs reuerse B exrtendingameundithe framt adge ofiefoursidgs 61820288 ty of

bot t omf,i Lot : { ] itd 1 ng 51
cer ves 20T, T ARYSE PR 3 LaARPAciM ) RRbIAMIE o Hpafigtarpiid | T8, 20
wahb 18hakiteérdeeingalat Betestting flanpe3® with the gfovve82ffading ogrwandly tateteivbiad to t he
wal | s of the box 1Q by first dgiLling hqQles through top 30 |1 22.and

bot t omreilignt sal &-‘:en%h‘?égﬁ@\o?”@dn %Léabiegmggxgarqquﬁﬁegm © Wﬁﬁ@r?’ﬁg‘q”?g tings
in thee%(%v%%ﬁs shown in FIG 6 where for exanple a bottomfitting 50 is

I nsert I'n a hole 50a of bottomwall 18 and spun at high speed by a
rotating chuck 52 thereby generating heat which nelts a sufficient anount

f th tacti | ast i f .t t | tt.i 0 be, f d>5
V0 021 04751 e Hoeicht Bev Rrny REC e Ruadypifs! naripRryceet FpRRmEET T e
holog SQRsertd ot sREwiY 3¢ tofovie RAFvdER fﬂél.ﬁ% Feckised 38D fedeité @isﬂlsl‘_ﬁ%g@t tached in

the same manner. An altérnative to attaching the above described fittings

i s to imsibent seaivorf washersghown in RKG.r8. The offpet portions A6 peoyidesuppert {1 | s of the
box 10 .appl y heat d i foitt | dj t to th
ol es. (AaFGRR mouning paticAf 4b L RRURIE Y pf hMIERIGLE00° 5 acent o the

Since the box is cast with all the walls totally enclosing the interior of the box 10, it is

30 necessary to cut a front access opening in order to install a manifold inside the box. As shown
in FIGS. 3 and 4, it can be seen that the front wall 14 is recessed inwardly from the flange 30.
To provide the access opening the entire recessed portion of the front wall 14 is cut out on the
cut line "C" and the wall 14 is removed from the position shown in chain dotted lines in FIG.

4 and moved away from the flange 30 as shown by the direction of the arrows 14a leaving



The fitting's may al so be attached to the walls by an adhesive or by a

sol vent which tenporarily softens the fitting and the wall at the area of
contact f§obhyeesihe fittings to their 10 respective wal | .pdnusddodsisonal
manner of attaching the fittings is shown in FIG 13 in which the bottom
fitting 50 has gasket material 53a applied to the fitting flange 53 on the
sur f acenf3he Hasge Wbriidte30\itouhding ikt dptRingl 44t shBen IV FIG. 4. The ferhdvedebnt Nt 0 t he

hol e 50a"so that the gasket material 15 53a is conpressed between the

f |h ange vedl iahmﬁ?amd byethe nq@b@rolf%ﬂ"hﬁ apening %b@rfleréd by ke flangei30gs rastangwlar \r/]val .
T 46 . ' o |
o yvi Ao 1RRGpaaiTS o BE SRl the ol R Ra iR éeafingly cldsel Ml e 121 25

whi ch_hagel a8gsHoval inFIGBCNest F0which Wil bs edstiiabd mdfe inyleadllewn 56 which engage
the "T" nuts 28 and other |eaf of the hinge like wi se attached to the cover
panél by simlar screws 28 and nuts. The "T" nuts 28 located in the

sidewal | s 1 i I hch: f e i ter | atches
58 to the si ee\%gWé@%@%@*@éggﬁy@g%ﬂbﬂg% @Eg%?%gﬁéﬁstl%%ghe 25 cover
panel 4@ededlaud mduntedronltke &rilB of Hriback evatld2as s@rae ad thé previowslydmentionsid nged
see-t hrough cover which can, be sealjn | gsed and, hel d, agai pst .t he

resili @mungeaba%nlfﬁsﬂgﬁhom%ﬁlqé- 'Idé? %‘iﬂ’?&# 40 garybe ‘I‘tﬁcbﬁg@ tg%"ffﬁ’tcont ain

any Ii&gh&ﬁ%@gkgdﬁgkg?g%ﬁgrgﬁém@ﬂ i fold 42. Ot her fasteners such as

knurl e as shown 1 n "11, may be used as alternatives to
t haol at ches 58.- I n addition the cover panel 46 can be nmade totally

renpvabl e i nstead. of 30 bei ng hi.nged by renoyably._ fasteni it to.the box
10 entirel ylwﬁﬁf%@mﬁu@ﬁ% Wtsg’le’aﬁ%i’%@%‘y ?bs?l?@rtﬁsamra eknfsapihe The
mani fO'o?fsgnﬁmmmé ut%7§§%¢1f%ﬁt95n%éﬁ@6ﬂ9@9&?£§ dewhiiRTIGagd val ves which

need not described 1 n det and has upwardly extendi ng connections 62
comuni cating with 6 WO 02/ 04751 PCT/ USQOL/ 20934 tubes inner 62a which

t dth h fittingas. 48 d d t i ti 64
i ont | A not s R3S, 3,00 of B SEHGS 18 AT IR AR HGRINRE G | ner
tuhes Ggth SRH walldhating alrIB%lo&icﬁlf RBf Aty a diafd ffing 29 %iN bOBSscABedattr.70 made

preferably of EolyV|ny chloride, serve as outer tubes which surround inner
t ubes G sidewal44 slopsptoa lopepartion 1 6aandithe sidewalhl &sldp® te adowmeartioaddaout si de

the fittings 48.and < .Theod nner.tube 2a 48, ca . L QU
f1 owi n?@ﬁ%ﬁé}plt{gﬁ@l@&&@ﬁfm\m eglttqﬁ’g& SE%Pseﬁﬁ%Bch g%ﬁlaér\ggr%ﬁ%g%\lbgﬁyégany
| eakagehyhh GFIGS, 70&d 8ror id BBofikingil posities abshowndn FOIGS enhnd 10 Jependiage t he
fittings 48 and 50 so that no | eakage within the box 10 passes onto

?d j acempor whateoadigwiation gbmenifeld ds i9die meeited indhs by padengassiteiefithe ne |
o s : _
oular arcpie il 1 SrOB: Bt ARE Rt vl b BT PR BBty ald}B a2 EIE

mani f olcdré? and'pess butefs didia fitting SUanddraingsipe £ dtiachidaeb the respretive losv
connecti ons gnd fittingg to prevent any | eakage of liquid fromthe box 10

and any® Pefy i nside the box 10 only passes through the drain
fitting

Referring now to FIGS. 7 and 8, it may be seen that a plurality of tubular top fittings
25 48 have been attached to the top wall 22 and a plurality of bottom fittings 50 have been
attached to the bottom wall 18. The fitting 51 serves as the drain connection mounted in the
low portion 18a of the bottom wall 18 which holds the drain pipe 51a.

These fittings are attached to the walls of the box 10 by first drilling holes through top
30  wall 22 and bottom wall 18 at the desired locations and then spin welding the fittings in the
holes as shown in FIG. 6 where for example a bottom fitting 50 is inserted in a hole 50a of
bottom wall 18 and spun at high speed by a rotating chuck 52 thereby generating heat which
melts a sufficient amount of the contacting plastic surfaces to cause the fitting 50 to be fused



15 50a. Referring nowto FIGS. 9 and 10, a box 10' is shown which is
substantially identical to the box 10 of FIGS. 7 and 8 except that it is
posi ti onagowhbdysi he | onger walls 16' and 20' bei ng positipredsheeszaont al |y
i nstead of vertically. Since the assenbly of the various 20 conponents of

the box 10" is substantially identical to that of_ bhox 10 the assenbly wl|
not be teithesvalbkiand to geal the fifting SAdn thethele30a. ‘bhe wpdifting /48 andithe deain ﬁgmgi cal
parts \wl ol A makigers followed by a prime ('). In box 10",

t he bo\tgltlg‘krﬁz\%\lg '%a\fg&#gﬁ%?opeﬁl toa low portion 16a" in which a drain
fitting 25 50a" is connected to provide drainage of any leaking liquid from
i nside the box .10'.. Wth the box 10" .in . rj zontal. posjtijon, this neans
that the fi ¢\ alimatige toaitpchme the abayp dese e‘@ﬁ“’é’ﬁﬂ%l@éﬂ&e h‘é‘ﬂgs E‘Z‘Lelf nst ead
of gn i et SbdS1 ahd'2pBlyIRaCarBind B pdiplieny bt i fittingdnd 8.
30 IGH%S‘E@%%&&%%H@@S\% |fl|)cation a?? a box 10" sP%le?ae?yto thle bggx 10 in
FI G 1 adjacepto thedbleshe fise desfittifigs toXBeir regpectivewall 18 on22. al | the sanme | ength
form ng a square box instead of a rectangle. Since the box 10" is square,
there is no reason to select nore than one of the sides as the bottom side.
Onl'y the botyyamdldienhPalsd eattachl BEhSWRIRERY AP4dnsiot BEABEa klvént Which\O

02/ 04751 PCT/ USA /%09 4 Tow center portion18a" to which is attached a

drai n fierhporaglysofiemstiie fittivgsand the yall Btithe areZiof corgact 1@ fuse therfittngsi® their shown
after the ftront ccess opening 44" has been cut in the front wall 14". The
re inirFﬁge‘ff‘iet‘?’ﬂGs and cover plate can be attached to the walls of the box
10" in 5 the sane nmanner as previously described in FIGS. 7 and 9. Thus it
may be seen that the boxes 10, 10' and 10" are cast as the same identical

type box and\nadditianal ypanmerof attaghingehe fitingp isshown dg FKi.dl 3da svhi¢hothed ei t her

box wi ot e 0 BBl hugepidt 336 BRAISHTS sl Belfee IR0 o el 0
fitti ngacthg ge vllel Pdddame Geting®S0tib fore@fitted o theholedoaso #it theQaskest mialrialray
vary to suit the particular needs of the confiquration of manifold

corPai hda isgampressed betssn thedlapae S3andsthe wall 8je Tormye sqah betrween theifiting| s used,
Iocati%aﬁ%f A huts and fittings and the manner of attaching the front
cover pane ‘X%l the fittings 48, 50 and 51 and manifold 42 w thout
departing fromthe scope of the invention. 8

The cover panel 46, made preferably from a clear plastic material such as polyvinyl
chloride, is attached to the sidewall 20 by a piano type hinge 54 which has one leaf attached
20 to the sidewall 20 by screws 56 which engage the "T" nuts 28 and other leaf of the hinge like

wise attached to the cover panel by similar screws 28 and nuts.

The "T" nuts 28 located in the sidewalls 16, 18 and 22 receive screws 56 which
fastens over center latches 58 to the sidewalls to engage keepers 60 similarly attached to the
25  cover panel 46. Thus it can be seen that the cover panel 46 provides a hinged see-through
cover which can be sealing closed and held against the resilient seal member 34 which is held
in place by latches 58 to contain any liquid material leaking from the manifold 42. Other
fasteners such as knurled thumb screws 61 as shown in FIG. 11, may be used as alternatives
to the latches 58. In addition the cover panel 46 can be made totally removable instead of
30 being hinged by removably fastening it to the box 10 entirely by the screws 61, by clamps 58

or other suitable means.

The manifold 42 consists of a series of interconnecting pipes and valves which need

not be described in detail and has upwardly extending connections 62 communicating with
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PCT/ US01/ 20934 1. A valve manifold box to enclose manifolds controlling the
flow of pay@iMdssd | Yy hazardous |iquids which need cont ai nrrgTyUSOn/209438 event

of valve | eaks, the box conprising: a non-netallic nolded box having a back
wall, two side walls, a top wall and a bottomwall; the top, bottaom and

si de whibesinded 62ai whiclnextendhthreyghfitings 48 ang doppuardly extending connerlions|a* a

front cover panel alin veri.n anani t .0k 21061 1O

l'i qui dc?W%%@EWE%g%%a%vﬂgm%%n :a#%%"gg‘ﬁg‘%‘%m%s EEI ng opened to
provi dgreafsRrefeRbly6F Telloa! THY tubés 68 wrdT®ehadet prefepsbly ofysolywihyl chforideg box
containing a drain port and said wall belqr}%{ s| oped toward thq{edriu n port; a
pl ur al Berye e outertubesquhicle surrovgd jnner tuben 62p and oda respgetivalyag the fubep 823809 s ¢ o

proyi de,connection [edel QU ' Jep, : sattaching a
mani f o ﬂla%%@H%P@Stlﬁﬁgl?ed%%%)‘%%@%@?ggl%fl{shgled mﬁ{d}%&a&@igg éﬁb%@i s adapt ed
to be ﬂBwﬁ%f\‘Bwﬁgﬁﬂid SyStewd, twhile e diiteptibbsG8randi70gohtahemydralapelivhishtriayough t he
spin welded fitti-ngs. 1 2. A valve manifold box as I%imed in,claim1l

i ncl udPeyralls euter ti %§6§fandt79ée§m§"ef&%% ngs |aé‘§e5 iSA that Do JGaKAEE of ¢ he
box. 1 . I ' ' L | ' front
cover i ¥ Dok fo Bt B aiert Suficls BREIdL 0f BT vk R Bl baRS . ot he
box. 9throw¥d WBefidngs1l PCT/ USOL/ 20934 1 4. A valve nanifold box as clained in
claim 3 including fastening neans to hold the 2 front cover plate in

sedfi ng rel ati onship agai nst edges of at |east part of the walls

sur r oundi ngyd, LY floAss AR BOiphB: 1158 Oind 648 exnd BhevfrdIPBolobd box as

claimed in C ereln astening nmeans are |ocated 2 along three
edges cbnrebtonsd2 mdeddde parry tiquithto anddomttieahanifold 42.rkhedubgsiégda amhﬁga]
attaches the 3 front cover panel to e box. ' 1 6. val ve.. [ d box as
cl ai med® Sﬁglﬂié‘? theyr IM?%YGW%@%P%?@#%%%T@%%VC&F %nyo(;%lfagﬁ °§B§@§r at ches
whi ch d@ﬁ%&?edﬁﬁé@@&ﬁ:&'ix{gqniibéth%fb@ﬂtlOWasﬁb%ﬂﬁ!oug}lﬂE-draﬁange

mani f ol ox as clained”in claim4 wherein the Tastening neans are knurl ed
2 46rewbaext ending through the front cover plate and into "tee nuts" in the
box. 1 8. A valve manifold box as clainmed in claim1l wherein tw adj acent
side walls of the 2 manifold box are both sloped toward a drain port
thereby enalRefdifing AEwHBFIGS! Tardopo, b BoP©0'3s sHuwii WHichiid dubstantidly idéntichle t wo
side walls being either vertical or horizontal so that either of 2ﬁ'the t wo

si devalto therhoy 190f FIGS <7 and-8 pxneptibatitispositionedbwith ther lgngeriwalls 1€’ agd 20 \ 5 ve
mani f ol,d. box . ci Qi WO ' ' baSi de of 2
st | Coingeraped R-PRftall) iS4 B bentPaE sihek e ARG e ol S

i ngbudicegpandiiyieithebop | Gliesubstantialy itentichitoZhdtad boxa theodsseniidy moll detbebox f or
nmounting a_manifold thereon. % 11. A V%LVB manqihfol dwﬂf)éﬁias claimed in claim
10 wheesasibeshin debaihin e mprsitoT beeviueanding jdgmica) gars il hegien BE SHLE { o

mol ded nlﬁﬂff)ers]fgllowed by a prime (').

In box 10', the bottom wall 16' is sloped to a low portion 162’ in which a drain fitting

25 502 is connected to provide drainage of any leaking liquid from inside the box 10'. With the
box 10' in a horizontal position, this means that the fittings 48' and 50' are mounted on

sidewalls 18' and 22" instead of on the top and bottom walls as is the case of box 10 in FIGS.

7 and 8.

30 FIG. 12 shows another modification of a box 10" similar to the box 10 in FIG. 1
except that the sides 16", 18", 22" and 22" are all the same length forming a square box
instead of a rectangle. Since the box 10" is square, there is no reason to select more than one

of the sides as the bottom side. Only the bottom side 18" needs to be sloped for drainage to a



11111 234567891011 12 W 02/04751 PCT/US01/ 20934 12. A valve
mani fold box as clained in claim1l wherein the box is rectangular. 13. A
val ve maryd @yéh7box as claimed in claim1l wherein the box pcr/sspass 14. A
val ve manifold box to enclose manifolds controlling the flow of potentially
hazardous |iquids which need containment in the event of valve | eaks, the

box comgw centergportiombia” e whichiis atiacheda draimy fitting 1S japd a drain pige 3la'whebaXach
s o o e .
pel'a adQPHEETRS, 40 Shobhiiifs B otk AtkeBOORARIY 40 has beertuE IR s\ P2S LNOTY

encl osure to contain any | eakage fromvalves of a manifold within the box;

and a plurality of fittings attached in sealing, rel a{y%ﬁns Lp,to_at |east
part of t he Thairemaining;ftingsiand sgeerplatp canbe Ftashed to thewalkholthe b&n10iinh ¢ he

interi t i i 1 i gul.dqcarrying tubes connected
therget gt_ﬁe %gﬁ A v%érgl’l{rar%%i? gﬁ%g‘g%ﬁ?@g%?%}ﬂmgd in claim14 wherein the
cover panel is hinged along 2 one of its edges to an adj acent edge of one
of- the sides_of . the box. 16. 'A val ve manifpld box as clai.ned in claimlil5
wher ei n the@ﬂﬁg@%’fbecﬁ%né{%&“bﬁé?ﬁeiojoégaéﬁt m&@%g‘%‘%% % the
box ar gk Dl 3¢l 9 bl AP R0 QB i IR RSrizchyally, A

val ve %’%%&;I@%@bo %ghg al mggﬁfwn cj(?:}] alaf% %?Ximnglfludi ng a pl u?g)?i ty of 3’,[ ee

nut s" 32f wotanguar or ip tieaase of thé box i @fethe bbx whlk bbequard 18. A val ve mani fol d box
as\kél ainmed in claim14 wherein at |east one of the sides is 2 tapered
towdrd a drain port in the side, said tapered side to serve as a bottom of

the box. 1 39 anthe'@hbcitBis idveh, BRXodstions Bfﬂﬁﬁigid&ﬁa{ﬁrwttédlf&\ﬂﬁﬂhei\ﬁll@ drain

pipe is sealingly 2 attached to the drain port "to receive liquid from

i nsi de of e boxes 116" drob0" mrayoumghtot swit the particlapaeeds ofithe coniigudatiog o151

PCTI US01/ 2 4 1.20, val ve mani fold box as clainmed in claim14 wherein

t he fit”?‘?wg Wé‘%ﬁ&%@f@?‘ﬂ?"r he 2 walls of the box by heat welding. 1 21.
A valve manifold box as clained in claim1l4 wherein the fittings are

attached to the 2 walls of the box by an adhesive. 1 22. A valve manifold
box5as cl ai r¥atiatipnscganibhematieiin teematerials used, dosagonsele T mutsand fittingstapd 2 wal | s

}oi noa WA oEROERIAKnE Spbtl bR £E ot sl M, o T3 AR OB R0, 10,

t he walwithoul debarting fréth e stope 6fthelilventias cl ai med in claim 14 wherein the
fittings which are attached 2 to the walls are conpression fitting applied
with a gasket material creating a seal between the 3 fitting and the wall.
1234567891011 12 1312 3456 24. Avalve manifold box to

encl ose manifolds controlling the flow of potentially hazardous |iquids
whi ch need containnment in the event of valve | eaks, the box conprising: a
non-netallic box having five sides integral with each other, four of said
si des defining an opening; a cover panel sealingly held agai nst adjacent
edges of four of the sides to forma liquid retaining enclosure to contain
any | eakage fromvalves of a manifold within the box; and




a plurality of fittings spin welded in sealing relationship to at |east

part of the walls; said fittings adapted to be in conmunication with the
interior yab odd@sPox manifold and with liquid carrying tubgsrosmnested
thereto. 25. A valve manifold box to enclose manifolds controlling the flow
of potentially hazardous |iquids which need containment in the event of

val ve | eaks, the box conprising: a non-netallic nolded box having a back
wal |, .side walls, a top wall and a bottomwall; the top, bottom and

si de waft®™defining a front opening |ying opposite to the back wall; 12 7
8 9 10 11 12 13 14 15 16 17 18 19 WD 02/ 04751 PCT/USC1/2093~ a front cover

panel seali ngl cover| ng the opening, to prevent 3{9 ge.of liquid fromthe
box} tHe freﬁn‘t’5 @*t%@lcﬁtj @?fﬁkfﬁ]dé"%t“ﬂ]é?&ﬁ‘e whfpotentislyyi de access
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2. A valve manifold box as claimed in claim 1 including a plurality of "tee nuts” molded

2 inplace in the walls of the box.

ot

3. A valve manifold box as claimed in claim 1 wherein the front cover panel is hinged

N

along one edge to operate as a front door on the box.
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5. A valve manifold box as claimed in claim 4 wherein the fastening means are located
2  along three edges of the walls except for the edge which contains a hinge which attaches the

3  front cover panel to the box.

6. A valve manifold box as claimed in claim 4 wherein the fastening means are over

2 center latches which engage keepers attached to the front cover panel.

1 7 A valve manifold box as claimed in claim 4 wherein the fastening means are knurled

2 screws extending through the front cover plate and into "tee nuts" in the box.

8. A valve manifold box as claimed in claim 1 wherein two adjacent side walls of the
manifold box are both sloped toward a drain port thereby enabling the manifold box to be
mounted with either of the two side walls being either vertical or horizontal so that either of

HOW N =

the two sidewalls may serve as the bottom wall of the manifold box.

9. A valve manifold box as claimed in claim 1 wherein the molded box is made of

2  plastic material.

10. A valve manifold box as claimed in claim 1 including a mounting plate secured to the
2 back wall of the molded box for mounting a manifold thereon.

11. A valve manifold box as claimed in claim 10 wherein the mounting plate is made

2  from the same material as the molded box.

10
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hazardous liquids which need containment in the event of valve leaks, the box comprising:

a non-metallic box having five sides integral with each other, four of said sides defining an

opening;

2
3
4
5
6
7  acover panel sealingly held against adjacent edges of four of the sides to form a liquid

8 retaining enclosure to contain any leakage from valves of a manifold within the box; and

9

10 aplurality of fittings attached in sealing relationship to at least part of the walls;

11  said fittings adapted to be in communication with the interior of the manifold box and with

12 liquid carrying tubes connected thereto.

15. A valve manifold box as claimed in claim 14 wherein the cover panel is hinged along

2 one of its edges to an adjacent edge of one of the sides of the box.

16. A valve manifold box as claimed in claim 15 wherein the edges of the cover panel
2 except for the edge hinged to the box are releasably held against the box by a fastening

3  means.

17. A valve manifold box as claimed in claim 14 including a plurality of "tee nuts"

2 molded in place in the sides of the box.

18. A valve manifold box as claimed in claim 14 wherein at least one of the sides is

2 tapered toward a drain port in the side, said tapered side to serve as a bottom of the box.
1 19. A valve manifold box as claimed in claim 14 wherein a drain pipe is sealingly

2 attached to the drain port to receive liquid from inside the manifold box through the drain
3 port.

11
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1 23. A valve manifold box as claimed in claim 14 wherein the fittings which are attached

2 to the walls are compression fitting applied with a gasket material creating a seal between the

fitting and the wall.
1 24. A valve manifold box to enclose manifolds controlling the flow of potentially
2 bazardous liquids which need containment in the event of valve leaks, the box comprising:
3
4  anon-metallic box having five sides integral with each other, four of said sides defining an
5 opening;
6
7  acover panel sealingly held against adjacent edges of four of the sides to form a liquid
8 retaining enclosure to contain any leakage from valves of a manifold within the box; and
9
10  aplurality of fittings spin welded in sealing relationship to at least part of the walls;
11
12 said fittings adapted to be in communication with the interior of the box manifold and with
13 liquid carrying tubes connected thereto.
1 25. A valve manifold box to enclose manifolds controlling the flow of potentially
2 hazardous liquids which need containment in the event of valve leaks, the box comprising:
3
4  anon-metallic molded box having a back wall, two side walls, a top wall and a bottom wall;
5
6 the top, bottom and side walls defining a front opening lying opposite to the back wall;

12
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17  means attaching a manifold assembly inside the box, whereby said manifold assembly is
18  adapted to be in communication with the liquid carrying tubes extending through the spin
19  welded fittings.
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