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FIELD OF nm INVBNTION 
This invention J:elates to an enclosure known within the industry as a valve box. The 

valve box is used to enclose fluid handling d~ such as a valve and manifold system, for the 
pmpose of conta.ining fluid leaks and. more particularly, specifically designed to provide an 
improved degree of fluid containment sh~ the system be under pressure. 

BACKGROUND OF mE fNVBNTION 
In certain bldustdes caustio chemicals are used in processing stages that necessitate 

special handling precautions. The special handling precautions implement.ed depend upon the 
particular process operation and the fype of product being produced. In insfmtces, the ~pecial 
handling precaution can be limited to the selection of materials, making sure that the material 
selected to build the fluid handling system. does not fail when exposed to the process chemicals. 
In other insmnces, it is desired 1hat the material selected to form the wetted portion of :tJie fluid 
handling system not introduce coniaminatematerlals in the process during use, to thereby avoid 
contaminating an otherwise ultra-pure process. Funher, special handling precautions are taken 
to provide a containment system around a primatyfluid handHng devicethat contains 1heprocess 
fluict to thereby limit its exposure to 1he enviromnent end minimize euy related health risk or 
env.iromnental impact, should 1he primary fluid baoclling device leak or :&il. 

ln the semiconductor industry, in particular. extremely acidic cheu:dcals are used duriDg 
the process of making semiconduotoJ:S. The process ofmakfug semiconductors also requires that 
the processing liquid be of a high purity level, to not c00taminate the final product. Tb.erefores 
an additional requirement is that the material selected for making the wetted fluid handling 
device not introduce containm.ent material into the system during processing. Pluorpolymerlc 
tubing is commonly used for transporting chemicals used in the semiconductor proce$sing 
opemtion, but is relatively soft and therefore requires use of~ secondaty containment system to 
protect against any potential leakage or rupture. 

Valves used.in the semiconduotorindustrytotamsport suchclwmicalsarealsocontained, 
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to protect against potential leakage,_ by use of a valve box. Valve boxes are designed to enclose 
the valve, manifold and associated comi.ecting tubing or hosing. and ere intended to withstand 
both vapor exposure (that e8n permeate through fluoropolymeric tubing) and short term liquid 
exposure in the event of a valve, fitting, or tubing leak. Valve boxes known in the art are 
constructed with flat, opaque polypropylene that is first cut to mze, and then air welded together­
in the form of a box. Polypropylene is selected because it is extremely economiail. easy to weld, 
and durable. Clear PVC is typically used as a window, across the front opening of the box, to 

allow one to view the fluid handling system contained within. The window is also removable 
to allow access to the syst=. to make desired valve adjustments and/or inspections. 

Such known valve boxes include an 0-rlng seal that is compressed between the ~dow 
and the valve box housing,, and that operates to prevent leakage of gas or liquid from the valve 
box. The seal is held in place, between the window and housing, by a plurality of machine 
screws that extend through opposed flange portions of the window and box. The flange portions 
are oriented parallel vJitheaCb.othert and with the remainingsuxfkces of the box and wbldow, and 
extend along the edge pomon of the box and window. The seal is intetposed between the two 
flange porti.~ and is compressed by the tightened machine screws. This type of seal 
arrangement is referred to as a "face seal" because the seal is simply positioned betwCen the 

~pposed flat face of the window and box flanges. Wlth such a face seal arrangement the seal is 
compressed in a direotion 1hat is par8Uel to the axis of the screws. 

Such known valve boxes also include one or more polypropylene fi.Uings welded to one 
-or more side surfaces of the box for making connections with necessary secondaty containment 
piping and/or for nmning electrical wires and other noncritical tubing through the box. PVC 

fittings are threaaed into 1he polypropylene fittings in Older to make the transition to the 
secondary containment system. which must have PVC-to-PVC cmm.ections for solvent bonding -

to be cft'eotive. Such a known valve box is typically hung on a wall, or attached to a rack. After 
the valve has been installed within 1he box, and all necessary tluid connections made, it is 

typically tested to ensme that it can. serve its intended function. Valve boxes known in the art. 
constructed in the manner described above, must be able to endure a leak test as part of an overall 
secondacy cont.ainment system at a pressure of 1 p:dg for a period of one hour. 

While known valve boxes, constrocted in the manner described above. do provide some 

degree of secondmy containment protection to a fluid handling syst.em, they do suffer from some 
disadvamages. For example. while the use '!f sheetpolyprororleneto oonsttuotsuch valve boxes 
is cost effective from. a.material perspective, the task Of cutting and welding toge1her as many as 
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15 sepazate pieces is a time consuming and costly process. Additionally, such construotJ.on 

method produces a box that is heaVy for its si7.es thereby limiting potential mounting and/or 

placement options. 
A major issue and concern associated with.such known valve boxes is the seal design and 

its suscepti"bility to leaking when the box is pressurized. As pressure builds up Within the bQJ4 

due either to air during a pressure test or to fluid leaking front tubing or the enclosed fluid 

handling device, it acts to push the window outwardly awtl;/ from the box opening. This 

outwardly db:ected pressure force causes the opposed flanges to be pushed f1.Wa'J from one 

. another, i.e., in a direction opposite from the compression fotce imposed from the machine 

screws, thereby caushig the seal.to be unloaded. Such unloading of the seal can result in gas 

and/or fluid leakage from the valve box. 

Another problem with the conventional valve box construction is the design of its box 

having a flat bottom that opens to the flange. 'Ibis design does not provide a bmier of any sort 

to prevent leaking liquid from mnnmg out of tbe box once the window is opened or removed. 

An.otherproblemwithsu.chconven.tionalvalveboxesistbeuseofopaquepolypri>pylenematerial 

to build the box. ~ch makes it dift1cult to Qbsezve leaks or drips whhin, at locations remote 

from.1he window. A still other problem assodated with such known valye boxes is the need to 

use polypropylene ii~ as they add unnecessarily to the cost of the box and merely serve as 

a transi~n from the polypropylene box to the PVC pipe in the secondary containment system. 

Accordingly, it is desired that a valve box be constrocted in suchamanner that addresses 

the problems as noted above. It is desired that a valve box be constructed in a· manner that (1) 

is both time and cost eftioient; (2) provides a seal ammgementtbat is not susceptible to leabge 

from built up pressure within the housing; (l) protects against ihe leakage of fluid from the 

housing upon opening of a valve box lid orwindow; (4)provides a transparent housing to enable 

easy visual obsenati.on of leaks and drips within the housing; (S) does away with the need to 

ptm'ide polyprop}rlene fittings and (6) provides a reduction in overall weightforinst.allationand 

handling purposes. 

SUMMARY OF nm INVENTION 

Valve boxes, constructed according to prlnoiples of this invention, are configured having 

a self-energizing sealing amngement that produces an increased sealing force with increased 

internal pressure. theteby improving the ability to provide a leak-tight seal in the event of liquid 

leakage within the box. Valve boxes oftbis invention generally comprlsC a housing Including 
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an inner chamber that extends axially through the housing from a housing base. The housing 

chamber includes a diameter that is defined by a housing sidewall surlaoe that extends outwardly 

from the base, forming a chambex-opening. The chamber opening includes a seal surface that is 

positioned radially inwardly towards the chamber. 
The valve box. further includes a lid that is positioned over the housing chamber opening. 

The lid includes a concave center section and a seal surface disposed radially th.erearound. The 
lid seal surface is positioned radially towmds the chamber, and is plaoed opposite the chamber 

opening seal surface. An annular seal is interposed between the housing chamber and lid seal 
surfaoes. The dlamber aud lid seal surfaces are oonfigmed generally petpendicu1ar to the 

chamber openjng such that. internal pressure w11hin the chamber causes the concave center 
portion to impose a radially outwanily directed pressure onto the lid. thereby furthercomptessing 

the annular seal to ensure a leak-tight seat 
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BRIEF DESCRIPTION OP mB QRAWINGS 
The features and advantages of the pres~t invention as described herein are better 

understood by referencing the following description and acoompan.ying drawings: 
FIG. 1 is schematic perspective view of a valve box constructed according to principles 

of this invention; 

to4. 

FIG. 2 is a schematic side view of the valve box of FIG. 1; 
FIG. 3 is a schematic bottom view of the valve box of PIGS. l and 2; 
FIG. 4 is a cross-sectional side view of the valve box of PIGS. 1 to 3; and 
FIG. S is a crosa«ctional side view of an enlarged section of the valve box of FIGS. 1 
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DBTAILBD DESCRIPTION 
Valve boxes of this invention include a box and lid that are specifically designed to 

provide a seal mechanism capable of providing a leak-tight containment of an enclosed valve and 
related tubing/hosing/sensors at presSuriz.ed internal environments of at least 5 psig. 

FIGS. l to 3 illustrate a valve box 101 constructed according to principles of 1his 
invention, generally comprising a box 12 and a lid 14. The box 12 structure is comprised of a 
base 16 and four side walls 18,, 201 22 and 24 that are oriented perpendicular to the base 16. The 
four side walls project outwardly from the base to define an opeDing of the box. The box is 

fanned from a polymeric material, in a pi:eferred embodiment, type n dear PVC. 
The box 12 can be formed by a molding process. In an example embodiment, the box is 

fomied by a tberm.oformhtg method, and more preferably, by twin sheet vacuum forming. 

whereby two sheets of materlal are heated to a desired temperatw:e and vacuum formed 
simultaneously to form. the hollow~ e.g., a box structure. After molding, the panel OPPQsite 

the base of the hollow part is 1rimmed to the desjred geometry. 
The thermoforming method of making the box is desired because it drastically reduces 

the labor and time necessary to make a box, when com.pared t.o the conventional valve box 

construction method of welding multiple panels together. Accordingly, the molding method 
increases manufacturing effi.ciency,, iims reducing ma.nufacturlDg costs. Furtb.ei, the twin sheet · 
thermoforming method enables ptQduction of a thick materlal region surrounding 1he housing 
openjng. where the two sheets are joined together, and which defines a flange 25 (PIG. 1) that 

is capable of supporting a desired attachmentmechanism, e.g .• ahinge. to pemrltattaobmentwith 
the lid 14. 

Another a'.dvantaae of ccmstmcting the box by the thennoforming method is the ability 

to overcome t1.at sides and shmp corners, which are not desired in the design of strllctu1'es being 
designed to hold pressure. Accordingly, in a prefeired embodim.entw the box 12of1his invention 
includesroundedcomersandgenerallyroundedsidewall surfaces. As mentioned above, the box 
includes a flange or lip 2S that extends a dist.a.nee perpendicularly outwardly away from the box 
side walls. The flange 25 provides a mating surface for a complementary portion of the valve 
box lid 14 to facilitate attachment therewith by means described below. 

The box base and sidewalls areoonfigared to accommodate placeIJlentof a desired valve 
within the box, to accommodate attachment of the valve to the box, and to accommodate the 
necessary routing of tub~ lllld/or clecttical wires to the valve from outside the box. In an 
example embodiment, the box 12 may include one or more ti.Uings 26 that are attaohed to one 
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or more box side walls. Since the box is itself fonned from PVC. unlike conventional valve 
boxes formed from polypropyl~ there is no need to first attach a transition fitting to the box 
before attaching PVC fittings to the box. Ratherw PVC fittings of the secondtuy containment 
system. can be connected directly to the box, theteby avoiding :further manufacturing time and 

expense. 
The PVCfittings26 can be attached to the box by welding. bonding or gasketedclam.ping 

method. The weldjng process can be caaied out by a hot air welding, wherein the fittings are 
. welded to~ inside and outside side wall surfaces of the box. In a ·preferred embodiment, the 

PVC fittings 26 are attached to-the box by a ftiction Welding process that is more time efiicient 
welding. wherein the fittint is spun against the box to cause fi.iction between the fitting and side 
wall of the box to a point ~ both materials soften and fuse together. Spin welding is 
preferred because it provid~ a more consistent, dependable weld, requires significantly less skill 
t.o perform,, and provides a l'lirtually guarant.eed liquid-tight secondaty enclosure system without 
having to rel)'ing on a threaded or hot air welded.junction. 

FIGS. 2 and 3 illustrate other sides 20 and 18, respectively. of the box to which other 
fittings can be attached. The exact placement of fittings. fypes of fittings, and number of fittings 

attached to the valve box housing 12is undeistood to vary depending on the particular valve box 
application. e.g., the type of valve installed within the box. AccordiDgly, it is to be undel'Stood 
that the box fittings as mustrated in these figures is provided for purposes of reference and is not 
intended to limit number, type. or placement of fittings on the box. 

Referring now to FIGS. 2 and 3, the J>ox 12 can also bwlude an1IJllber of gussets 28 that 
extend from a bottom surface of1he flange 25 to an outside sud8ce of the box side walls 18, 30, 
22 and 24. The gussets 28 can be in the fonn of n"bs that function~ provide_structw:al support 
and help stabilize to the tlange 25. In an example embodiment. the box 12 includes a plumlity 
of gussets 28 that are spaced equidistantlytherearound to provide a uniform support structure for 
the flange. -

As best illustrated in FIGS. 2 and 3, the box side wan· surfaces 18. 20, 22 and 24 are 
configured having a stepped shape comprising a first section that extmds away from the base 16 
a determined distance or length, and a second section that~ away from first section and 
that is flared outwardly a distance from the first section. This stepped side wall construction is 
intentionally designed for the purpose of providing a low point in the box for 1he collection of 
any lea!Ong liquid. Thus, any liquid that has leaked from'wlthbi the valve box would run by 

gravity to 1he bottom of the box and move along the sidewall 18 :ftom. the first section to the 
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relatively lower second section. The passage of liquid along the sidewall in this manner is aided 

by the rounded transition between the sidewall sections. A chain (see FIG. 3) is used to remo'Vt'. 

any collected liquid from within the valve box. 

As shown in FIG. 3, the sidewall 18 forming the bottom of this example embodiment 

valve box includes a drain 30 positioned at the low point of each sidewall. If the particular 

orientation of the box is not known at the time of manufacture, or it is desired to mamnacture a 

generically oriented valve box, the drains can be placed at the low point of eaoh sidewall surface 

(e.g., see FIG. 2 drain 30). 
"Referring to FIG. 4, the box 12 includes a collar 32 thatis integral wi1h the in.side sur&Ce 

of the flange 25, that projects outwmdly generally parallel to an axis nmmng through the box 

from the base a distance away from the flange. The collar 32 includes a distal end. forming 1he 

open end of the box end is configured in the shape of a.lip 34 from a portion of 1he collar directed 
inwardly into the box. Thus, the box opening includes a lip having~ surfaces 36, 38 and 40 

tbatcire directed generally peipendicu1arlyoutwardlyfrom, generally parallel with. and.generally 

perpendicularly inwmdly ~the axis rwming though the housing fu>m the base 16. 

1be collar 32 serves at least two funclions. First, it provides a stractme that prevents 

liquid that bas 1eabd within the valve box from running out of the Valve box when the lid is 

removed, i.e., acts as a fluid barrier. The fluid barrier function is provided by both a ridge 42 

formed from a portion of the flange projecting inwardly into the box housing, and the inwardly 

directed smfaoe 40 of the collar lip 34. Secondly. the collar provides a sealing structure for the 

~ as will be better explained below. that acts to enhaDce the sealing effect during valve box 

pressuriz.ation. The box collar ( desco.Oed in the above stmctural elements ofthe valve box) is 

integral with the lJox and fonned via 1he thennofo1lning process. 

As discussed briefly above, the valve box 10 includes a lid 14 that is positioned overthe 

opening of the box 12. Referring to FIGS. 1 and4, the lid 14 includes a concave cent.er section 
43 that is defined along an outside perimeter by a raised lip 44. The concave section 43 is 

designed to depend inwardly a~ into the box openjng, and has a generally constant radius 

of inWard curvature. Refening to FIGS, 4 and 5. The raised lip 44 (referring tD the orientation 

of the valve box in FIG. 4) inelUdes an inwardly directed surface 46 configured for placement 

against the outwardly directed box collar surface 40, and a horizontal surface 48 configured for 

placement against the horizon1al oollat SUiface 38 of the box, and an inwmdly dlrect.ed surface 

SO configured for placement against an outwardly directed Surface 32 of the box collar lip •. 

Referdng to FIGS. 1 end 4. the lid 14 further includes a sidewall 52 that extends 
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outwardly away from the lip 44 and is configmed and sized to nm.around the box collar 32. The 
lid sidewall 52 is defined at a distaf end by a flange 54 that is sized and configured to :fit against 
the box flange 25. The lid sidewall 52 is configured having a slight outward flare, moving from 
the lip 44 to the flange 54, to enable placement of the lid flange 54 over the collar lip 34 When 
placing the lip over and removing the lid from the box opening. The lid sidewall 52 is sized such 
that a compression foice is imposed between the lid lip and the collar lip surfaces when the lid 
is positioned into a closed position against the box. Configured in thls manner, the lid is 
designed to fit entiiely over the box opening to form a compression fit against the box collar 32 
and collar lip 34 sur&ces. 

The lid is preferably fanned from 1he same type of mat.erial used to fonn the~ e.g .• 
PVC. The lid, like1hehousing, can be formed using the thermoforming process for purposes of 
improving manu&cturlng efficiency and reducing manu:&cturing costs. 

The lid can be attached to the box in a number of different ways, depending on the 
particular valve box application. For example, the lid can be auaolied at one of its flange ends 
SS (FIG. l) by the use of a hinge assembly (not shown), or otba: means that enables attached 
movement of the lid viN·vis the box. The lid am be tight.en.ed down onto the box using a 
variety of conveDtiODal tightening or attaQhlng means, e.g., threaded att.acbment by use of 
machine screws that are tightened into and/or through the respective housing and lid flanges. or 
clamped attachment by the use of binge clamps or the lib that are oiamped around the flanges. 

Refeaingto FIGS_. 4 and S, the lid includes a seal 56 that is disposed witldn a groove 58 
provided in the ··lid outwardly directed surface section 46. The seal 56 is in the fonn of a 
continuous member that is disposed completely ato1md the surface section 46. and is positioned 
along the lid surface section 46 such that it makes co~ion contact with.an opposed surface 
49 of the collat lip 34. The seal 56 can be in the form of a solid or hollow~ having 
a symmemcal (e.g.. an 0-rlng) or asymm.ettlcal cross section. 

For use in the semiconductorindusuy, or other applications call for the~ of extremely 
acidic or corrosive cltemi.ca1s., it is desired that the seal be formed: from a chemically resist.ant 
material, e.g., Viton or the like. Alternatively, the seal can be form.ed from a non-chemically 
resistant material such as robber, and be coated with a chemically resistant material to provide 
the needed degree of c:hemioal protection. A key requirement of the seal, however, is that it 
provide a desired degree of squeeze when compressed, between the lid and. the box, to resist 
glvenamouutofpiessure build up within the valve box. In ail example embodiment, the seal56 
is configured having a round cross section. with a mluced radius~ compared to the seal 
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groove 58. This is desired because it allows fhe seal to fit into the seal groove 58 while ~l 
protruding some distance to cteate,the contact required on surface 46 to mafnta;n a liquid tight 

seal when the lid is in a closed position over the box. Additionally,.in an example embodiment, 
the seal bas a hollow consttuotion,. that is designed to provide an added amount of elastic sq~eem 
defonnati.on under compression to provide an enhanced sealing effect. 

Refening to FIG. 4, the concave lid; section 43 is designed to project inwardly inSi.de of 
the housing a desired distance. parallel to the axis running through the housing from the base 16. 
In an example em.bodimentt the concave lid section 43 projects shout midway along the housing 
collar32. The concave lid section is designed jn this manner, and is cfesignedhaviDgdeformable 
construction. for the specific putpOSC of providing a radially outwardly directed force to the lip 
44 of the lid 14 in response to a built-up pressure force inside of the box. The pressure that 

becomes built up Within the box imposes an outwardly directed force onto the concave lid 
section, that deforms the concave lid section outwardly a desired degree. and that translates to 
pe1pendicularly or radially dhected force to ft1c lid lip 44 •. This perpcndioulmly directed force 
serves to :furlhercompressthe sea1S6between the opposed lid lip andhousJngcollar lip surfkces, 
thereby enhancing the ability of the valve box to resistleabge with increasing intemalpressure. 

Thus, configured in 1his manner. the lid and housing geom.etcy work together to form a 
self-energizing seal construction that pro~des Un.proved resistance to increasing pressure built 
up within the valve box, when compared to conventional valve boxes that have sealing surfaces 
that move away from one another when exposed to pressurimtion within the box. 

Valve bOxes, constructed acconting to principles of this invention, display several 
advantages when compared to cOn.vention valve boxes as descnDed above. Use of the 
thermofomJing niethod for forming the valve box housing and lid enables the valve box t.o be . 
formed in a single 15 minute forming cycle that requires less than IS minutes of 1rlmming, and 
that enables fanning a box have roun4.e<f surfaces. This compared to the labor intensive multi­
step process associated with cutting and weldingmtlltiplepanelst.o produce a box having squared 
comers and surfaces. 

Add!-1ionally, use of the thenn.ofonning process enables production of a valve box that 
weighs roughly 40 percent less than that of a comparably sized conventional valve box, theniby 
facili:tsting system installation.. Also. the ability to use spin welded fittings facilitates valve box 
construction and reduces the chance of a leaks using conventional fittings. Valve boxes of this 
invention are also configured having a liquid collection reServoir. without a welding step,. to 
avoid fluid leaking from the housing upon opening or temoving the lid. Also, valve boxes of 
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this invention formed from. transparent or clear PVC enable viewing into the box to observe tll:lid 
leakage from ebove. from the side, orftom below the box. Further, valve box.es of this invention 
comprise a fluid drain tha4 in conjunction with the fluid reservoir, enable collected fluid within 
the box to be drained or teJllOVed therefrom from a safe distance. 

The valve box feature of a self energizjng seal is c_ritical to being able to provide a valve 
box capable of meeting or exceeding a desired or necessBl.'Y valve box pressure rating for use in 
certain applications. Conventional valve boxes are kn.own to leak or fail during pressure testing 
up to 1-112 psL Valve boxes of this invention sim are able to providb leak·tight service at 
pressures of at least S psi. 

Other modifications and vatiations of valve boxes, constructed acootding to p:rinciples 
of this invention will be apparent to those skilled in the art. It is, therefbre, to be understood that 
widlln the scope of the appended claims. this fuvention may be practiced otherwise than as 
specifically described. 
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CLAIMS 

1. A valve box comprising: 

a housing including a inner chamber extending axially through the housing 

5 from a base, the chamber diameter being defined by a sidewall surface extending 

outwardly from the base to form a chamber opening, the chamber opening including a 

seal surface that is positioned radially inwardly towards the chamber; 

a lid positioned over the housing chamber, the lid including a seal surface that 

is positioned radially outwardly. towards the chamber and that is placed opposite the 

10 chamber opening seal surface; and 

an annular seal interposed between the housing chamber and lid seal surfaces. 

2. The valve box as recited in claim 1, wherein the lid includes a sidewall 

section that extends from the lid seal surface and that is positioned around the lid, the 

15 lid sidewall section being positioned over the housing sidewall surface. 

3. The valve box as recited in claim 1or2, wherein the housing including 

a flange that extends outwardly around the housing sidewall section, the lid including 

a flange that extends outwardly therearound, the housing and lid flanges being placed 

20 into contact with one another. 

25 

4. The valve box as recited in claim l, 2 or 3, wherein the lid includes a 

concave centre portion and the lid seal surface is positioned therearound. 

5. The valve box as recited in claim l, wherein the lid further comprises: 

a concave centre portion positioned radially inwardly of the lid seal surface, 

and axially inwardly into the housing chamber; 

a sidewall section positioned radially outwardly of the lid seal surface, and 

around the housing sidewall section; and 

30 a flange positioned radially outwardly of the lid sidewall section. 

l lllllll llllll lllll lllll II llll: 
* C L M S * 
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6. The valve box as recited in claim 5, wherein the housing includes a 

flange that extends outwardly around the housing sidewall section, the housing and lid 

flanges being placed into contact with one another. 

7. The valve box as recited in any one of claims 4 to 6, wherein the valve 

box is configured to provide increased sealing force onto the annular seal in response 

to internal pressure within the chamber by operation of the concave centre portion 

imposing a radially-directed compression force onto the lid seal surface and the 

annular seal. 

8. The valve box as recited in any one of the preceding claims, wherein 

the housing includes a liquid reservoir positioned along the housing sidewall section, 

and wherein the chamber opening has a diameter that is less than a diameter at the 

liquid reservoir. 

9. The valve box as recited in any one of the preceding claims, wherein 

the lid seal surface includes a groove recessed therein and the annular seal is partially 

disposed therein. 

20 10. The valve box as recited in any one of the preceding claims, wherein 

the housing is a one-piece construction that is formed from a polyvinylchloride 

material. 

11. A valve box comprising: 

25 a housing comprising an inside chamber defined· by a base and a sidewall 

section projecting outwardly from the base, the sidewall section including an end 

opposite the base that forms a chamber opening, the housing having a one-piece 

construction and including a flange that extends outwardly around the sidewall 

section and being interposed between the base and the chamber opening; 

30 a lid removably attached to the housing and including: 

a concave centre section that projects inwardly into the housing 

chamber; 

I lllllll llllll lllll lllll II llll· 
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10 

a raised lip extending around a perimeter of the concave centre section 

and positioned around the chamber opening; 

a sidewall extending away from the lip and positioned adjacent an 

opposed surface of the housing sidewall section; 

a flange extending around the lid sidewall and being positioned against 

the housing flange; and 

an annular seal interposed between the lid and the housing; and 

means for securing the lid to the housing to compress the seal and provide a 

leak-tight therebetween. 

12. The valve box as recited in claim 11, wherein the housing includes a 

lip disposed along the chamber opening, the. lip being formed from a portion of the 

housing sidewall section adjacent the end that is directed inwardly towards the base. 

15 13. The valve box as recited in claim 12, wherein the housing lip includes 

a seal surface that is directed radially inwardly towards the chamber. 

14. The valve box as recited in claim 13, wherein the annular seal is 

disposed within a groove that is recessed within a surface of the raised lip opposite 

20 from the housing lip seal surface. 

15. The valve box as recited in claim 11, wherein the housing includes a 

lip disposed along the chamber opening, the lip including a seal surface that is 

directed radially inwardly toward the chamber, the lid raised lip including a seal 

25 surface that is directed radially outwardly from the chamber and that is positioned 

adjacent the housing lip seal surface, the annular seal being interposed between the lid 

and housing lips seal surfaces such that outward movement of the lid concave centre 

section imposes a compression force onto the annular seal. 

30 16. The valve box as recited in any one of claims 11 to 15, wherein the 

housing sidewall section includes a drain port positioned at a point that is radially 

further from an axis running through the chamber than the chamber opening. 
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17. The valve box as recited in any one of Claims 11 to 16, wherein the 

housing is formed from a polyvinylchloride material. 

18. The valve box as recited in any one of claims 11 to 17, wherein the 

5 housing includes one or more fittings disposed through the housing sidewall section, 

the fittings being in direct contact with the housing. 

19. A valve box comprising: 

a housing including a inner chamber extending axially through the housing 

10 from a base, the chamber diameter being defined by a sidewall surface extending 

outwardly from the base to form a chamber opening, the chamber opening including 

lip positioned therearound having a seal surface that is positioned radially inwardly 

towards the chamber, the housing including a flange extending around the sidewall 

section and projecting radially outwardly therefrom; 

15 a lid attached to the housing and including: 

a convex centre section positioned over the chamber opening; 

a lip positioned radially around the convex centre section and including 

a seal surface that projects radially away from the chamber and that is 

positioned against the housing lip seal surface; 

20 a sidewall section extending radially outwardly from the lip seal 

surface and around the housing sidewall section; and 

a flange extending radially o~twardly from sidewall section and in 

contact against the housing flange; 

an annular seal interposed between the housing and lid seal surfaces to provide 

25 a leak-tight seal therebetween. 

30 

20. The valve box as recited in claim 19, wherein the housing includes a 

liquid reservoir positioned along the housing sidewall section, and wherein the 

chamber opening has a diameter that is less than a diameter at the liquid. reservoir. 

21. The valve box as recited in claim 19 or 20, wherein the lid seal surface 

includes a groove recessed therein and the annular seal is partially disposed therein. 
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22. The valve box as recited in claim 19, 20 or 21, wherein the housing is a 

one-piece construction that is formed from a polyvinylchioride material. 

5 23. The valve box as recited in claim 19, 20 or 21, wherein the housing is a 

one-piece construction that is formed by thermoforming moulding method. 
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