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1, STORM WATER “DI' SPERSI NG SYSTEM HAVI NG MULTI PLE ARCHES DESCRI PTI ON The
pre§Qﬁ§ I nvention relates to neans for dispersing liquids in granular
materials, nore particularly, to systens for dispersing stormwaters within
soil of the earth. In urban and industrial devel opnent, engineers often
provide for handling the volumes of raipwater which fall upon the earth
fromtime to tinme. Traditionally, large stormsewers, with or w thout
surface detention basins, have been used. However, there are adverse
environmental effects fromsuch. They include the costs of |and used for
detention basins, |ake and stream pollution and erosion due to storm sewer
runof f, and Iomerlng of local water tables when water is diverted from
percol ati ng i riTORY FRTER RIFPERSING X PTRY | BAVING MULTIRIE PREIES t o direct storm
water into the earth. This has been done, such as by using | arge gravel or
crushed stone filled trenches, wth and w thout perforated pipes running

t hrough toeeceisrien Stone filled systens are inefficient in that the stone
occupi es a substantial part of the trench void, thus limting the ability
of the systemto handl e | arge surge vol unes aSSOCIated W th heavy storns.
And bot h™ t he Beoreessns invenpiet seinted ‘ﬁﬂ Is'sara# é°§L&'€§ﬁ’€?‘5\9e1f‘§“€‘Potfbl ng by

debris carried b Xatﬁrdais'dé[)g?ﬁsag %f qﬂ: %ftor sz%sts Legchi gglh happers,

ra.
espeC|MI%/? ose er Nane, |ng desi gn

f eat ur es Jakes 1108 SBOWMLE Bre/ @akElS patents mant I oned herein, have net
wi de commrercial success in the USA, especially for dispersing the waters
associ at ed w Irhudoarpend cindusfrial development, engineers often provide for

héndling the volémes of rainwater which fall upon the earth from time to
time. Traditionally, large storm sewers, with or without surface detention
basins, have been used. However, there are adverse environmental effects
from such. They include the costs of land used for detention basins, lake
and stream pollution and erosion due to storm sewer runoff, and lowering of
local water tables when water is diverted from percolating intc the earth.

Consequently, it is desirable to direct storm water into the earth.
This has been done, such as by using large gravel or crushed stone filled
trenches, with and withouﬁ perforated pipes running through the stone.
Stone filled systems are inefficient in that the stone occupies a
substantial part of the trench void, thus limiting the ability of the
system to handle large surge volumes associated with heavy storms. And
both the stone and the perforated pipe are susceptible to clogging by
debris carried by water.

Arch shaped molded plastic leaching chambers, especially those sold
under the Infiltrator brand name, and having design features like those
shown in various patents mentioned herein, have met wide commercial success

in the USA, especially for dispersing the waters associated with domestic



sewage systens. Such | eachi ng chanbers have al so been used in receiving
stormwaters, detaining themfor regulated flow, and for dispersing them
beneath the surface of the earth. Typically, the chanbers are |aid side by
side in parallel rows. They rest on and gare surrounded by gravel or crushed
stone. Wiile such installations provide greater void volunme than the stone
trench systens, and have been in many instances satisfactory, further

i nprovenents are desirable as indicated just bel ow Subsurface storm water
syst ens (FEHARE IBMNBYATE ecPHFS OBACEART Fharkerf havR Ga8Q PerRACPedr BhSeCliiee a
normal design criteriopn js that the systembe .able to.h le and store for
gr adual di gperwsazgfrsdf dgngzfr"ag _'3‘0 u?r%r 5 g‘?lzﬁtﬁgva 18?'.' ug?ta\%/(ngg e T and hleg‘

expensi VeehéadnS tNEldhrd8sd 0@DLiRe RreBXi }iRaYRY,| OHE cRaiBers WP aiH0HGeb B
are: First, the volumetric storage capacity of the systemon a unit |and
surface aide imapasaldedurabshe Theyi resxedn ZBdceore suthmndedttanygshvedl dr be
adapted to resist the | oads inposed by other uses of the surface of the

| and, noSEURATBHIRR f ofbitst Brch dRFLAlLapiRae; PEPVIFe A5e0F Ry Yo ihi U™t 828y st em

shoul d D@nL6Ricakailenkf) &e@QMl N %nd Wh ACHLAAR, I RRy CAIRIERAY s2@iMtactldyl, and
ot her debris which may be carried along wwth the water. And, of course, the

syst em slfeathkrbéoproyroests, adelrd@isk catdedaseindicatedbjwst Pelawhj ect of the
invention is to provide a subsurface storm water di sEersi ng system whi ch

has a high cafReFTARCP TN YA SFoPFYARE™E PP VENME 19FRPPAA%Y SR FFAER YW ea

occupi €d,1abid eiPELde Bledd)C oS al AdPmal Suctlibh (ritalloY £4 RO dnd Efsenl b0
surface wei.ght |.oadi ngs. Another object is to provide a stormmater system

havi ng | apteotredhietliesamh Geot® fokogpidagl fdispexkallro% a dmbe gobuwebbe renoval
of such debris as is carried into the systemby stormpvater., A still further

obj ect i &2tWAPBYi FRUBUBDSFT L2@9| X EHPRRP W Ratthéf sVafli C3F LarR 2 $FeRI M §e

resisti Veaiﬁau\éeglnlsc.al ArL%dts.hoérIQuQJ'%@er F¥irst, the volumetric storage
capacity of the system on a unit land surface area basis should be
maximized. Second, the system should be adapted to resist the loads
imposed by other uses of the surface of the land, most commonly for motor
vehicle parking or driving. Third, the system should be resistant to
clogging and degradation caused by sand, dirt and other debris which may be
carried along with the water. And, of course, the system should be

economic, durable and maintainable. -

An object of the invention is to provide a subsurface storm water
dispersing system which has a high capacity for surge volume rglative to
the land surface area occupied, but which at the same time is structurally
strong in resisting surface weight loadings. Another object is to provide
a stormwater system having improved resistance to clogging from debris, and
to enable removal of such debris as is carried into the system by
stormwater. A stil; further object is to provide subsurface leaching

chambers which are especially resistive to vertical loads, and chambers



>

whi ch have |iquid dispersing character specially suited to arid soils. In
accord with the invention, a subsurface stormmvater systemis conprised of
chanbers running parallel to one another, with the space between any pair
of chanbers bei ng spanned by a bridge cover resting on inposts of the
chanbers. Preferably, the inposts are Iomer than the el evation of the

hi ghest part of the top of the chanber. 3The systemis typically laid on a
flat bed of stone or the |ike, and covered over with soil or the like. The
system has neans for enabling flow of stormnater between a chanber and the
space, subichadaperiiigrid iddapersing epgabar sPeRiAALY suwphedto; arigy epblsabl vy
flowed first .into tg g ace between an nd then into the

b,
chanbers, to & 8~ FRRATVERYS h% g‘?%ﬁref%%? 53:&: o t"‘rt e CRahber bases.

I'n pref eEB@&;BE@CJﬂ Gﬁatmertshﬁxdnrﬂié argmelcharm@r gndtdue, AvilRR1 Gt shgean dt h
aspect ratio of 0.8:1 or nore, and sidewall angles with the vertical pl ane

of less bha’rEeiJSantegaaeesaf tbanirersi loieingt spanged kand Bdade cawvey imegtalg lonty to
the system Chanber walls are arcuate, or bowed, as viewed in a horizontal
Cross sedPPRFFSpPhtde FRATPRES oo EEetarabln EhanFPestt énf sERGHIR ¥R bri dge

covers apg«aAlkcBehe and diiRetN q,uﬁétofp@f; 36 et Ofhafbed NETRL i gqee&qger arch

I.s at about the sane elevation as I ghest points of the chanbers.
And, baseypicanygsiagfi &rljaacead b&bambemnabuttmar 1ixd ephdcioveoedefenarithe
pItCh of the chanbers, thereby defining the center- to-center and

i mpost - t6°’r’n19651‘h%ﬁab?ng§h8f°1‘t"|*ié‘“d}?§rr‘b%3r“§ fQhierabbimgt a4 A FRE™AEri al at
the bottgm ol ! D& SRBEE eers8§+e°,ns9| ea‘é 4&3#&7&;@' id Qgc!:{%&:grt he space,

when the anges are contl nuous - a the cha bases. The

means fosigRalli ngzaibawdo@kmr,mesmmmaﬂd mbe ] aseRt peRasheds | S
preferably perforations in the sidewalls of the chanbers. Mre preferably,
t he per f eharbiesnR2igreatth|thepn oiibcethachamparBe it AbPPEFSEIRT 1Eepgh into the

stone or soil at the chamber bases.

In preferred practice of the invention: Chambers have a height
to width aspect ratio of 0.8:1 or more, and sidewall angles with the
vertical plane of less than 15 degrees, to provide strength and load
carrying ability to the system. Chamber walls are arcuate, or bowed,
as viewed in a horizontal cross section plane, to increase sidewall and
system strength. The bridge covers are arched, and the highest :part of the
top of the bridge cover arch is at about the same elevation as the highest
points of the chambers. And, base flanges of adjacent chambers abut or
interlock to define the pitch of the chambers, thereby defining the center-
to-center and impost—to-impost'apacings of the chambers, while protecting
the material at the bottom of the space from erosion due to liquid falling
into the space, when the flanges are continuous along the length of the
chamber bases.

The means for enabling flow between the space and the adjacent
chambers is preferably perforations in the sidewalls of the chambers. More

preferably, the perforations are only located at an elevation higher than



4 accunul ates in a cavity at the bottom of the space, and then flows into
the chanbers, thereby inducing sone of dirt and debris in the water to
settle out in the cavity. Further, in the preferred practice of the

i nvention: The ends of the chanbers, as well as the ends of the spaces

bet ween adj acent chanbers, are closed by endplates. Pipes fit openings in
the endpl ates of the spaces, to deliver®* stormmvater to the chanber assenbly.
It is intended that debris accunmulate in the space and thus, in another
aspect of the invention, neans, such as a pipe with perforations, is laid

at the b O;cthmfgteg h?n P @ngtyvﬂ Q:'ixef !L&%xq th LRY %at:%e th p@heins f i%d to

agitate and suspend the debris, which then preferably flows out the sane
pi pe to airntioSehsniciamiaaisit thexeby inGuAingUsdme dbadiirvend derriaf ihcit@nt |y
receives, stores, and disperses stormwaters; and it is particularly
strong. THAR*eEhkthigerslenput daphbmicedtty durabl e, efficiently shipped and
easily installed. Fig. 1 is a perspective end view of part of a stormater

chamber, W t hpaGay¥er; PLLA9S e rdNd VLR 8L BE] @Iw&ﬂqu?rﬁéh%} N
f urred within

phantom Fig. 2 is an end view of a pair of adjacent chanbers
soi |, havihegchandeye, &ar welDie as petenkfids blietirDapscdachbe@ent ddjacedt 9. 3 1S a
perspective view of the ends of an array of parallel |ying chambers having
endpl at esShaahewf-ngrhhesed brvendplabes-(Bipafe fi% IPpPningseidn tide; prARigseRS
bet ween tc.bfe tgg asr{:ggéss,' to deliver stormwater to the chamber assembly. It is

intended that debris accumulate in the space and thus, in another

aspect of the in;ention, means, such as a pipe with perforations, is

laid at the bottom of the gpace. Water flowed through the pipe is

used to agitate and suspend the debris, which then preferably flows

out the same pipe to a discharge point, such as a sump.

The invention efficiently receives, stores, and disperses storm
waters; and it is particularly strong. The chambers are economical,

durable, efficiently shipped and easily installed.

Fig. 1 is a perspective end view of part of a stormwater chamber, with

a cover bridge, and with an adjacent chamber shown in phantom.

Fig. 2 is an end view of a pair of adjacent chambers buried within

soil, having a cover bridge spanning the space between them.

Fig. 3 is a perspective view of the ends of an array of parallel lying
chambers having endplates, showing how stormwater is delivered by

pipes to the spaces between the chambers.



5 Fig. 4 is a horizontal plane cross. section of part of the sidewall of the
chanber of Fig. 1, showing the arcuate shape of the sidewall. Fig. 5 shows
how t he ends of chanmbers mate with a strong joint, when put together as a
string of chanbers. Fig. 6 shows an endplate for one of the spaces between
a chanber pair. Fig. 7 shows in vertical transverse plane section how an

i npost has a buttress to better retain an & ch shape bridge cover in place.
Fig. 8 shows a non-corrugated chanber with a relatively flat top and a
lintel typg, byi A i ' i re ridge
covers Lap*sgu'pgolgitggd&%r@%> H‘éﬁvg}v&t %gémgf Lﬁlggg?jﬁlg?e%\fo fiﬁgéan’g]?g@ﬁtlhg?c anber
base f| angembentofr FOL.k 1, asibwi B reheadouatié athape oft end sitilewall.engt hen t he
cover. Fig. 10 shows in Eerspective cross section part of the peak section

of chanmbefi®203 oHhopp Jiow) the @pda| 5, Ghaghesp Mate Y itonft HERPAPHPHs Whep gout 1
shows an gggtg{pgg §9&.%i.19% o] c“}ﬁ,ﬁpace bet ween two chanbers where debris
t the

and a condul | e at ottom of the space. Fig. 12 shows an | ongitudi nal

Cross sectidane odholvhicarsS pAGKL atBOFSE bhe Rifgthel hpaded)Betidiens tdhabér pangLli t s
whi ch enable water to be introduced into the space and the resultant
suspendedFiebl | €org e vertiead dtiapsyexse plane| sRFtign hawyap. imprat agr awat er

chanbers of LNV, Lgn_ha ma S a rial_.characteristics
I'i ke ol d%“cf%P%’stt?cg#tggghf%ﬁ\{gh%{‘ng}é(?hsta&g‘g;m%;%get %gﬁpﬁr&i&%ri:‘t':iarct‘a . Reference
shoul d berggade drawh).Snohaduigatda cambed vikh, a Nelatively, Akt asgl aba. a

5,401, 459, having common ownership, and inventorship in part, the

di scl osur biptel SyRpchridee FRYeEby i ncorporated by reference. Stornwater

chambers plg t DeRLESSN bnd TGN L Wallef RES] 87 B dbe! ARG £ duBilortBl- G0 1 St o0
i nj ection 6! di ng of predam nantﬂyy I g ensity “pol yet hyl ene. _
the very tops of the adjacent chambers, the chamber base flanges
interlock, and there are internal struts to strengthen the cover.
Fig. 10 shows in perspective cross section part of the peak section of
chamber 20 of Fig. 1, revealing internal strengthening ribs.
Fig. 11 shows an end cross section of the space between two chambers where
debris and a conduit lie at the bottom of the space.
Fig. 12 shows an longitudinal cross section of the apace shown in Flg..ll.
together with the_conduiﬁs which enable water to be introduced into the

space and the resultant suspended debris to be removed by gravity flow to a

sump.

The stormwater chambers of the invention have many structural and
material characietxstlcs 1ike molded plastic leaching chambers known.in the
prior art. Reference should be made to U.S. Patents No. 4,759,661, No.
5,401,116 and No. 5,401,459, having common ownership, and inventorship in
part, the disclosures of which are hereby incorporated by reference.
Stormwater chambers of the present invention are preferably fabricated by

gas-asaisted injection molding of predominantly high density polyethylene,



6. and have plastic flow channels, which also aid strength, in accord with
Pat. No. 5,401,459 and the general art. Oher plastic naterial and process
conbi nati ons may be enployed. Typically, an array of chanbers, sonetines
called a "systent, is installed by digging a hole in the earth and creating,
within it an essentially planar surface of gravel or crushed stone. The
chanbers are mated end-to-end in parallel rows and |laid on the gravel
surface. After the systemis installed in accord with the description

bel ow, it _i.s covered .wi sujtabl.e sqi.l , The foll ow ng, pref .
embodi medfs 1'% ﬁ%asftrf\?e%{]‘l’“oﬁhﬁ?'belfarvbéc b HSSHDE relnr?Q P ér’?ﬁsg% Oert%vvguahdj acent

chanber s.pabeimd bl4dsSEatine Rl RnbAd198rSYSbERRLC QIRIY1SCHatlr LARMMAPBFcDekE!
rows of chanbers. An end fragnent of a preferred chanber 20 is shown in

Fig. 1, &loehitnasibiis analyr belgenptoyet. 50 and a portion of a |ike adjacent
chanmber 20A, in phantom Fig. 2 shows the chanmber 20 in end view and paired

wi th chanber TMPACabiv BRAra-=dy of [CHABRATSar 1851088 FHEPappSdP st &Pl ed on a
gravel bei%s@%%.e%OM}?r %g‘rfc?e]ra L1D 3r aYelea Ol i%'cregf"{n%r Lifdal 9. hQth Figures,

t he chamber as” an shape cross section and 1's corrugated, with

al t er nat icsgepeialisy 2t anad sialthey of28rivelndNGrughddnec@@poSThe] cBamtewal 4132 28
and across the top of the arch shape cross section. Peaks and valleys are
connect edab§d RIFsERHENAdThR BirghERlt TRYT ARdotaidhen (t9p HaYeh FEERFR- hPAETRF t he

base has nord.nal : W. .St ffeni . c AS L 18018 MR e@N
t he extertl%grgagr?%ﬁi Lne\‘tMexr %g?ﬂc?fd %#eacgﬁggr:%é\rﬂ,? Sr éagng;iL ic?l;?ailgéls?t%rg ejr'ltgtlﬁeni ng,e Qas
gener al | witAugliktable tdo@1pr iThe fdllowlMif Preéiferirgd tdaBodiatnas AStRe iinvpecidnon
mol di ng process sone of the ribs and other chanber parts will be desirably
hol | ow. Y8 tarseberdengrijeed 4npearms29f \tiwe adiRgeRfe ShatPeERt RfdPAgYI4sEF2RNS

outward, fof SURROLIINAY LAS SRAME n Ik Eahal | e VS Lhiflers020S,

An end fragment of a preferred chamber 20 is shown in Fig. 1, along
with a bridge cover 50 and a portion of a like adjacent chamber 20A, in
phantom. Fig. 2 shows the chamber 20 in end view and paired with chamber
202, and part of a larger array, as they appear installed on a gravel bed
and covered over with gravel or soil. Referring to both Figures, the
chambe; 20 has an arch shape cross section and is corrugated, with
alternating peaks 24 and valleys 26 running up the opposing sidewalls 28
and across the top of the arch shape cross section. Peaks and valleys
are connected by webs 35. The highest point of the top has a height h and
the base has a nominal width w. Stiffening webs, such as ribs 32, are used
on the exterior and interior of the chamber, for additional strgngthening,
as generally taught by the prior art. When using the gas assisted
injection molding process some of the ribs and other chamber parts will be
desirably hollow. The chamber 20 has a base 22 with flanges 30 extending
laterally ocutward, for supporting the chamber and resisting vertical loads,
and for the other purposes described below. Ribs 31 strengthen the base

flange.



and for the other purposes described below. R bs 31 strengthen the base

fl ange. 7 Preferred chanbers have an arch shaped cross section and are
about 2.2 mlong, 86 cmw de and 76 cm high. They are designed to nest, one
within the other, for easy shipping. Famliar commercial |eaching chanbers
of the type described in the aforenenti’oned patents and others commrercially
known have conparatively |ow aspect ratios in the range 0.36 to 0.65, where
aspect ratio of height h to nom nal base width w Wdth wis neasured

bet ween the opposi ng outernost (peak) parts of the sidewalls, where they

i nt er sect théPrpferredapihnbiers hhveeasiagah ishapedrioras$ \Berhtos and ags erutwR e} h

nmeasur ed bet weep t he outer edges of the flanges 30 in nost chanbers,
STnoe. o8 TANBEID B8N S ekt | BITAI 1P A TR oty e A7 e hr

i nvent i ORpe tdieRs Rt ed i isRipingl O bamPi £frC okl c 04 £ ALEEN TGt dbndr d o £ NORE
preferably about 1:1. Table 1 conpares the dinensions and aspect ratios of

prior artype desthibegr esamie aftrentatOoned [pathntgh aad pedkrs atomperaivéht ikpawn
chanbers are generally useful for |eaching w thout using the bridge covers
f eat ur e, PA%® SPFBAT3RAVebhARBedePesF FatiRg inntnhtRBee Chafier 8- HitoVhere® superi or

strengt h i QV |.QMi lsper.al . Shdewal . l.at i he base.
They areagg%étc?gth%ygguﬁ’%gk?%S:oa?‘?&d&g(l)iatfass%h‘gh%h?‘gaulgéd{rﬁg gtﬁ%gg‘gcégr ea of

| and whi pétwaest tize oppos ingedufarimost Qipesk) Ghapes tof Ctise wagevalesc hinage capaci ty.
An array of parallel chanbers can be buried within crushed stone for

st or miat eRERFPERE S Paagie apE e fr HPeRPLAT AS ARERR LYY SRR FARBAS FBS “Wif8Bwal | s

28 runni pg, H0ATGlY,eah a\engmg L,sérquss Jgeeﬁgrﬁgnsgsoa%tﬂemﬁsa thedle! ane,

in the range of 6.3 to 8.7 degrees. Because, as described herein, sidewalls
are arcualmce most chambers do not have exceptionally wide flanges.

In the invention, the aspect ratio is high, preferably greater than
0.7:1, more preferably about 1:1. Table 1 compares the dimensions and
aspect ratlos of prior art with the present invention. The high aspedt
ratio invention chambers are generally useful for leaching without using
the bridge covers feature, as prior art chambers are. The inverntian
chambers provide superior strength and improved liquid disperal at the
sidewall relative to the base. They are especially suited for arid soils,
and reduce the surface area of land which must be utilized for.a given
domestic sewage leaching capacity. An array of parallel chambers can be
buried within crushed stone for stormwater dispersal.

The preferred high aspect ratio chamber has sidewalls 28 running
upwardly at a nominal angle, measured from the vertical plane, in the range
of 6.3 to 8.7 degrees. Because, as described herein, sidewalls are arcuate
in the horizontal plane, the nominal sidewall angle is determined from the
hypothetical inclined plane which rests on the tops of the peaks, or in the
bases of the arcuate valleys, as the case may be, as they run vertically up
the sidewall. And, while current commercial practice is mostly to make the

sidewalls essentially straight when viewed in end cross section, some



in the horizontal plane, the nomnal sidewall angle is determ ned fromthe
hypot heti cal inclined plane which rests on the tops of the peaks, or in the
bases of the arcuate valleys, as the case nay be, as they run vertically up
the sidewall. And, while current commercial practice is nostly to nake the
sidewal | s essentially straight when vigaed in end cross section, sone
commer ci al chanber sidewalls have a curved arch shape when viewed in end
cross section. For such, the sidewall angle plane m ght be taken as a best
fit, or inlimting cases, there is no ascertainable sidewall angle in the
cont ext (meT?ﬁﬁiaés%hﬁfPebfsH@ﬁ@aﬁiseééﬁﬁ aj FRFYSEi Bifh ThPentilen ﬁﬁ%ﬁ?ﬂ’ﬁ%d?“ﬁable
1. Typic ar t I I

Aspect Raq%%ggrgee?ﬂ rEe gg% S%W R %ﬁ%ﬂkf‘ﬁ HHXI nﬁrﬁr?v?bgﬂ@}tl%-\%\% 8 g[s)ambr?ﬁ at
t he pl aneief ahaﬁbﬁrmlaasg: dises, NR¥LETUR R ia@berifinab X andalalpeaigreeas whed

fromplane of base 1 = length * = arbitrary units from scaling of patent
dr awi ng ‘contextoofigthde asgpcthafifde pHfeseht imventinn.| FheenestoPriferrgd
essentially straight sidewall, viewed in cross sectional plane, with an

angl e of 18, deqr. eeﬁygmqmclg.sf.wg&s@étez;rmé 1606ngecpaEpAL es to prior art

chanber sidewall angles o rom 15 22 degrees. e sidewal I s of the
invention are thus nore nearly

Sidewall Aspect Ratio
Chamber Product Angle h w 1 h/w
{degree) -——-—-- inch-~---~
HES 1s 11.8 33 74.9 0.386
HEC 1S 18.3 33.3 75 0.54
Cc180 *n 13 34 84 0.39
Cc330 **x 30.5 52 90 0.64
Pat. No. 5,441,363 18 10% 20* 0.50
BDI 20 11 34 77 0.32
BDII 25 i2 34 76 0.35
Pat. No. 5,087,151 28 7.5% 11.5% 0.65
TD 28 12 34 90 0.35
ISIS 20 12 34 75 '0.35
ISIRH 19 16 34 75 0.47
Typical Invention 8 30 30 87 0.99
Legend:
w = width, the maximum wall-to-wall spacing at the plane of chamber base
h = maximum height of a chamber peak measured from plane of base
1 = length
* = arbitrary units from scaling of patent drawing
** = no data



vertical. In the generality of the invention chanbers will have a nom nal
sidewal | angle of |less than 15 degrees, preferably in the range 5-14
degrees, nore preferably about 7-9 degrees, as neasured fromthe vertical

| ongi t udi nal pl ane of the chanber. The conbi nati on of both hi gher aspect
ratio and | esser sidewall angle, conpared to |eaching chanbers heretofore
used in stormwater systens, provides superior strength and increases the

| oad which the bridge cover -- and thus the system-- can bear. The
opposi ng cBitReRaPf ShegpifsephclnvRARIRSY ho% Matesassitbyaft g P idR"iHe f or m of

about 3.2.cmdianeter holes. .Th are.located.in_gither ar h e vall eys
and peakgx%"fedt ﬁ'é csﬁoagm?aﬁclté‘?nallh@?%/ﬁherﬁ%hstanp?a"rqflgr?i ieogg rse('ggt Prg:h 'é}H;vat I on of

about 38veMifca® thes bARE 1 hOcomBASRN 8o 423 6F | HRUcRARY. siBRWRII0hgResS b f NEss
and buckling resistance, the peak and valley corrugations of the sidewalls
are arcuétren 15red @2atiégreeswe Theusivewdlls € otteavavaitden faxei thpst here maabler
interior) with radii of about 5.3 inch, as viewed in the _ horizontal cross

section PPEHE2Lf t1RethhADBFALIERPLLENT | TERH e B RPEF R & AP 1A3A!

hori zont glad)ladD€ard1@SSe SeEEI HAnOls GUEAOG!, Sidewably iR fHelrathe ¥hEN chanbers
are buried in the 'earth, the outernoSt sidewalls of the systemw | of

COoUr se notgremee rnriedgee faaraBYE abdite 7perdagrats ORs mensangd Fuoh thiedesdtlilcgl ar e

ei ther plugged or covered with a fabric to prevent intrusion of the
cover i nglRRFHILNS BIINGTALNA APITPeRr g. ThearRPPATARIRE RO 5o NRBSTHARBEY 20
has peakg,and a}(@:llse_%)étéﬂvm.'dgbaﬁr Gng Ut LORALEE NS QLa&?ﬂﬁ% Rfe /A hk BN Qe L NE

opposi ng si dewal e top conpfrises nom nal segnen :c of a circular arch.
| NpOSt S 3ded iin stramf @itarobyitlenis, | @dgedes auperdidkdettengtto ahlicircaadear caeé t he
upper 10 end of the sidewal l ,_l/vhere t he curved ar“gh segrrents of the top
of the load which the bridge cover and thus the system can bear.

The opposing sidewalls 28 of the chamber 20 have perforations 29 in the
form of about 3.2 cm diameter holes. They are located in either or both the
valleys and peaks of the sidewalls. The lowermost perforation is at an
elevation of about 38 cm from the base for reasons described below. To
provide stiffness and buckling resistance, the peak and valley corrugations
9:_;he sidewalls are arcuate, preferably bowed outwardly (concave side

" facing the chamber interior) with radii of about 5.3 inch, as viewed in the
horizontal cross section plane of the chamber, and as illustraéed by the
mid-elevation horizontal plane cross section of chamber sidewall in Fig. 4.

When chambers are buried in the earth, the outermost sidewalls of the
system will of course not have bridge covers. The perforations in any such
sidewalls are either plugged or covered with a fabric toc prevent intrusion
of the covering earth.

Referring again to Fig. 1 and 2, the top of the chamber 20 h§s peaks
and valleys which are continuations of peaks and valleys of the opposing

‘'sidewalls; the top comprises nominal segments of a circular arch. Imposts

34, in the form of flat ledges, are molded into the chamber at the upper



chanber start, to receive a bridge cover 50 as detail ed below In other
enbodi nents, the inposts nmay be | ocated hi gher up, on the top, or |ower

down the sidewall. As in the cited prior art patents, chanbers have mating
ends and are connected one to the other to formstrings; and, the mating
ends overlap and interlock as illustratiéd by the fragnents of mating

chanbers 20B and 21 in Fig. S. (The end joint interlocking features are
omtted fromFig. 1 for clarity.) Fig. 5 shows how the end of chanber 21
over | aps entienff kb pa.dpealli,onhe® Ghe tdugvehdroh deguentmrberhe208 ofnthe t ypi cal

| eg 42 overl aps chanber 21 at the joint, to_strengthen the connection, in
accord mFP?F‘rtel‘iesiﬁ’ﬁ"ncF‘bl%et%d‘hl’rﬁ?etf‘ger%? asngetadlad Peidy: o488 Wihwer
prior ar < i se h ri C r ' ypL call ha] f | engt h
of the ctﬁgbn%delrﬁ féwﬁ'etﬁ%eﬁ“ r 5%?3“%%%83&“%’ &J;hee%dgﬁ'v\%%cﬁh%\%gﬁ g’lﬁ tl%&%r event
infiltratbem tak siievarand they may al so be interlocked with each other to

I ncrease vertical |oad resistance. Strings of chanbers are installed side
by side, runiisngnithepaitdd eriqronst rateptsadehantherscirvepratiing. ePscind abpy,

t he chanber -t 0- chanber acing is determ ned by . butting the flanges 30, 30A
of - ac] acEaTrERa R co HRCRER £ ey e T SR e TRy o

the si dewad|imtetiddieadbiilibiebhtehappans fabhems bbanadif nakhbdfe26paca 36
t her ebet ween and the spacing of the inposts. Wen in place, a corrugated

arch shape Figi-dfe daberemsQieint dntgrdnckhing Featrpporrecemiffed hromnpst 3 of

adj acent _pargllel chapbers. The bridge caover fits a | aps_on t he i npost
surf aces f:g’ﬁ cgaﬁ/’éV’éesPP&'eg PWs, g\’,‘é%ﬁ ep%"é’sgéec% sro?? %"r"gg? ?/Eatﬁei nto°the

space bepyeaknt B¢ SFheAbGne 6 URedbABer 208PSinds| BRikaltRG BI icl@ergaver is

nol ded in one piece without perforations and is inperneable to soil or

wat er . Frpamber 21 aft £he eeihbw tohetmangteery dHe jqppostt liog, cianaferrsugitinithh a
principles taught by U.S. Pat. No. 5,401,116 and other prior art.
Likewise, the bridge covers, which typically are half the length of the
chamber, are preferably provided with ends which overlap to prevent
infiltration of soil, and they may also be interlocked with each other to
increase vertical load resistance. |

Strings of chambers are installed side by side, running in parallel

rows, at predetermined spacing. Preferably, the chamber-to-~chamber spacing
igs determined by butting the flanges 30, 30A of adjacent chambérs, as shown
in Figs. 1 and 2. The shape and spacing of the sidewalls of the abutting
chambers defines the width of the space 36 therebetween and the spacing of
the imposts. When in place, a corrugated arch shape bridge cover 50 rests
upon and is supported by the imposts of adjacent parallel chambers. The
bridge cover fits and laps onto the impost surfaces in a way designed to
prevent passage of soil or gravel into the space between the chambers from
above. Most simply, the bridge cover is molded in one piece without

perforations and is impermeable to soil or water.

Fig. 1 illustrates how the preferred impost is continuous, with a



portion running along the top of typical web 35 connecting a peak
corrugation with a valley corrugation. In the preferred enbodi nent, the

i npost is a |l edge and the bridge cover outer edge runs continuously al ong
the I edge. Wthin the generality of the invention, an inpost is a feature
of the chanber exterior surface which isiadapted to receive and | ocate a
bridge cover and provide vertical support. Preferably, it provides

resi stance to lateral notion when coogerating wi.ith the bridge cover

feat ures RAETED FURYAE AICSItHE FAP RS FYRIPARD PO CRPATS "8 2 iBFAbst s may
! . f ! g aviti
conprise §ﬁﬁ€hgié§ﬁ% n%h ae@E]E'if'%S f_:ggrufsglag Sni. rhqg:%é.%&'f%ﬂ é:bgr'ﬁﬁﬁﬁ gavichLes

and hol es er wa alternatives t ridge cover wll
have appr opgdsat €s nBtiedge fadat tHeebr ide cdebrSbovd Baye trlifs idspOBducddiyind
general structure in vicinity of the peak corrugation 24 is strengthened by
ri bs 80, 8Xenauthe ngdoengtvithie the Irperakityhohirée nyénsing.| a7 igesstetisr pbs 84
under the._i ostoéunni ng between the to b and t he under si C(S‘I(é of

er

f th
t he i nposfeaEg. O ORTE"RRT FRYEF t % 3P5€a°§rz‘ff°§h\£€e°"ﬁ8‘fe&ea° BYEeaye” &

resting ofoddBR08tnSWgh atker I2hPbrédiRel AR 1051 adbpsant Peitbesmt,edival |
chanbers 72. Vertical fins 74 running | engthw se al ong the chanber top

defi ne t hprovides wmigesarsfe thelasppalimaygiompbet sogpetaténg hatbeghet bpidgend
restrain the bridge covers fromlateral notion, as discussed %el gw.
Pr ef er abl §°Vs F8NBHR2i PPyt FONERE SV EPS PBRR U BHETRP T o 11 %5e®bri dge

cover is ghpdahie sfRofpAER! bh 2AcddiB1VAla¥ultaD aQf £1ate, &i@BES, @fink NBosses,
chanbers, to provide a relatively even surface and maxi m ze system storage

capacity fevitdegiamnhdbgt Anothesygbandier wallln (i geslfemdternnatiofed lhbe ibmidaei on,
the top of the bridge cover nay be either higher or |ower than the tops of
t he chamb&PVedr ¥hs RaffAPPEAPLIAtA B3HdP8 $HAHE® cover rests on the inposts

?Rg ggn ihcal 98051 ALFPRbL Ghe SHEIALASa hE YRR Yk YAN-E! &1 RASBANG BET OSS

the peak corrugation 24 is strengthened by ribs 80, 82 running lengthwise
along the chamber and smaller gusset riss 84 under the impost running
between the top of the web and the underside of the impost.

Fig. 9 shows an unperforated arch shape molded bridge cover resting on
impost surfaces 75 at the tops of adjacent perforated-wall chambers 72.
Vertical fins 74 running lengthwise along the chamber top define the inner
edges of the opposing imposts on the chamber top, and restraiﬁkthe bridge
covers from lateral motion, as discussed below.

Preferably, as shown in Fig. 2, the very top of the arch of ﬁhe bridge
cover is at the same elevation as the very top of the arches of the
chambers, to provide a relatively even surface and maximize system storage
capacity for a given depth of system. In the generality of the invention,
the top of the bridge cover may be either higher or lower than the tops of
the chamber arches.

When an arch shape bridge cover rests on the imposts and vertical

loads are applied, such as from a motor vehicle passing across the earth



12 above, an arch shape cover bridge will tend to flatten out and expand in
w dth. Thus, the edge of the cover bridge will tend to nove laterally, to
bear against the curved rising part of the chanber top, so the notion wll
be resisted to a degree. Even better resistance to lateral deflection is
obt ai ned when a protrusion, such as butifess 58 is nolded into the chanber
adj acent the inpost, as shown in Fig. 7. See also fins 74 in Fig. 9.

Alternative |lateral restraint neans, such as screws or gi ns gar% al ﬁo, be
enpl oyed, *15¥Byi Hed" FhhaPe LYBE FFHAR Ol roIstT JECTE BYT 8T8 B the
parts undgr, ghanges 10 verdd ¢gl rleO?-S'vert grf‘a’ | 8:1:068ha 1) il 19EeldNgy Pl aStIC
chanber or B'rldge cover mﬁerla'f. n al termati ve enbodi nents, the bridge -

cover nayedB¥&r Mhdesk RhaStdred ai$iAg frBSof RBE HAGBGE tOB] iV theAoUiSS | N
vicinity of the inposts. In still other enbodi ments, additional structural

menber s, wilechp alesbsteseparatdegfeom EYrn bettigereviatancerty lafgral deféeetioal
cover. For instance, strut

strength of the bridge , genber§ nay ext %nd
. i to t
vertical Iy P?B’rﬁ"ﬁﬁe“"g@d’t EOPRAFSES RN ¢ RECh B8 M thEPRRER HhELIENDRFS P8r struts
76 may andlafpekP alak 28Rdehens haphss, Wa! diowndsn FGWY i Ns&d G158 £ifs ChATREFig.
enbodyi ng the invention principles may have snooth rather than corrugated
si dewal | 9-andiltegpatinee dhbewnlf cestrlaanbmeass. isncliay, sfrsws| or Rids My ayee be
covers may have cross section shapes ot her than th&ﬁpr fgred a{ch §I‘g{)e.
. i i t
For inst &RPACYSE| PRYEIASR, He6r FUSECRIRARFIED P8 WHERR 512 ES "85 hhe&f ¢ The
lintel crQNgssSEdelkOthdnyelPiAGdr@Ral Rl € labHES 10880 £aMlde o MM BLEGA
cover is ordinarily unperforated and inperneable, in sone instances snall
per f or at i dvasberaprblr iziges eortert patrstiadsr Imnaliegnative poepdivaftesetbhidriget em t o
percol ate into,lt, | the prefer/ed srbodiment, the width, of, Lhe buidge
cover (i.???frtWﬁg ave molded plastic tabs or pins gag g
vicinity of the imposts. In still other embodiments, additional structural
members, integral or separate from the bridge cover, may improve vertical
strength of the bridge cover. For instance, strut members may extend
~ vertically from the bottommost of the space between the chambers, or struts
76 way aﬁgle up from the chamber walls, as shown in Fig. 9.
A chamber embodying the invention principles may have smooth
rather than corrugated sidewalls and top, as shown for chamber 60 in Fig.
8. Aand, bridge covers may have cross section shapes other than the
preferred arch shape. For instance, a lintel type bridge cover 62 is shown
in Fig. 8, where the lintel cross section is molded as a simple truss.
And, while the bridge cover is ordinarily unperforated and impermeable, in
some instances small perforations may be present to better énable any
liquid above the system to percolate into it.
In the preferred embodiment, the width of the bridge cover (i.e., the
length of span from one impost to another) is a bit less than the width

of the bases of the chambers on which the bridge cover rests, or the

center-to-center distance between the chambers. In other embodiments, the



| ength of span fromone inpost to another) is a bit less than the width of
t he bases of the chanbers on which the bridge cover rests, or the
center-to-center distance between the chanbers. In other enbodi ments, the
13 bridge cover may be equal to or wider than either such. Chanbers may
have various arch shape cross sections,4including those which are
rectangul ar, trapezoid, triangular, etc. Chanbers may be nolded with

i ntegral closed ends, but preferably they have open ends. The ends of

strings of chanbers are typically closed end _plates 52 which fit into
t he chanb%’f‘dgﬁdc"d'ﬁénf'%5%%“5‘%0?/\% o|”n"”|'—“|eeﬁ. Q%’" et ne(fpf‘é%‘és are held in place

by detents, Ser&Mare'mdy1Batd k@riddld d8&h GRYSE 2BEP|RLEoned NMuAghEitRbsar
construction and function close off the ends of the spaces 36 between

adj acent whighberes refsanguilhrf rzapdraiertsiatdnalaly | elpe cehagberndpl dteesokdrad be

made integral, but Ereferably they are_ separate pieces. Pr%erabl , the
bri dge co¥idh LREAATAL cZFATEE =Py t RUSGOPEHIFEAPHY $18% PV TRECFIRP “pi 56

carrying stfr %@&nﬁw & DAy iQal {\f SHADSY MEfmessgftvﬁieigﬁ-fi%

and 6. Alternately, e bridge covers nay have top Openings, SO
st or mat eintios tiske|chasbed engrdpenahds/ ad oavvwar th iFMgo 3.he Hpiptases Fhesheldatrer i s
preferably flowed to the chanber system by entering through the space

endpl at esPIATE PaIASERBES 0 SEFRVSDBE 101h bikaspaRedase”YEF WRARIEHE ChlTErS.
Wi | e Wat ?Srmi.ll§r MO%LFL\?IQ:IanI c{ 39}3&?&1 béﬁo Loﬂfnghé tenﬁ& r&CTx‘.LX épgt:gs t3rae

spaces, it may be alternative el1vered into the chanbers, or both. It is
Nnot necessaiwged haljaewsy Chapmexa . OrAC hatithahe Emnbés ,Cc aBe mraygbeovaave direct
delivery of stormwater. As nentioned, perforations 29 in the chanber

si deval | FRAPABESHIMRY pe mAdg | NtERER / aBo @refRraBAY dhey oans A8PXFa%e RARCEY- or

pOCKEt 31 at Lt@%éQgLi§Unt%L bridge cover endplates have ports or openings S5, to
receive pipes 56 carrying stormwater from catch basins to the chaiiber
system. See Figs. 3 and 6. Alternately, the bridge covers may have
top openings, so the stormwater is delivered vertically downward into the
spaces. Thus, water is preferably flowed to the chamber system by entering
through the space endplates and falling to the bottom of spaces 36 between
the chambers. While water is preferably introduced by flowing it directly
into the spaces, it may be alternatively-delivered into the chambers,
or both. It is not necessary that every space or chamber, as the case méy

be, have direct delivery of storm water.

As mentioned, perforations 29 in the chamber sidewall preferably are a
distance above the base, to create a cavity or pocket 31 at the bottom of
space 36, near the chamber base where liquid introduced through openings 55
will accumulate before flowing through the perforations into the interior
of the chambers. See the arrows indicating liquid flow in Fig. 2. Such
construction enables a significant portion of the dirt and other debris
carried by the water to settle out at the region or cavity 31 at the bottom

of the space 36 when the water is storm water is piped into the space.



space 36, near the chanber base where liquid introduced through openings 55
w Il accunul ate before flow ng through the perforations into the interior

of the chanbers. See the arrows indicating liquid flowin Fig. 2. Such
construction enables a significant portion of the dirt and other debris
carried by the water to settle out at ldhe region or cavity 31 at the bottom
of the space 36 when the water is stormwater is piped into the space.

14 Preferably, the chanber base flanges 30, 30A abut to set the center-
t o-center di nBfffesablhi Ehe fGheEbehape | [dgrIDIBr SOBafRI Y AR yPSAr BNT P Fofous

to cover éqﬁge&?éxj Sgé%xisggn bvgxf’ itcgg}ﬂ:fs &pee b%?%&e: ﬁg"ge%fr}daxg{) Q;\gf ta];Let cgq%qugxesl ng

eroded by 1 ncomn r, suctionin rs i such neans is

enpl oyed. tAkuvdd Re CAANTDEE dheabgom Sy the spact! APRAE groregagetkdante Wid h
the other along their lengths to limt |ateral chanber novenent and ensure

posi ti ve 4nsdad ikyg inemniing| wetterat ed b osudthien frigaaepy obndrbeis oif #8ch meRng.is9.
Cenerally, flanges_can be discontinuous, and i rre%ul ar in lateral dinension

whi | e ser¥PAG¥EHe RBRTHEF <PaRend PO PO .Pe OVAFAPPILRG T UPRY (FBE with

constructgd beheiCh1SRARREL, SRAGEM £o OLiRGE ULeLLL IR BUY RGvdFRADSand BRI e
measuring, or other fixturing imay be used to achieve the spacing which fits

t he bri dgesébirer docatiage heniid lustixded | flor pelrdf dkaideopsnnecefar 4Bl in Fage %
total area sufficient to enable g%od fluid fl ow or. communi cati on between

the chanbers HRFEhE < 542298 iR} SFcPiREEATITEIE: iAPE T PHE S el 3R 3apaci ty

of the i nfigbnPidRevRit GBAYDERS She %%E&%@E%&Ul%g%xﬂa%ﬁ:i&_han g1 Q)e8Sa FRY be
used, such as slots. In the generality of thé invention, other nmeans for

connect i mptt benatiraots twi ¢dt chamtspagmadihan theewalilt per fagyiagi semsiayardyal

used. For exanple, the parts of the system may be connected by external
Jjeasuring, or other fixturing may be used td achieve the spacing which fits

pi pi ng; OF,
the bridge covers.

The chamber sidewall perforations preferably have a total area
sufficient to enable good fluid flow or communication between the chambers
and the spaces therebetween, relgtive to the size and capacity of the inlet

.
pipe and chambers. Perforations -other than round holes may be used, such
as slots. In the generality of ;he:invention,'other means for connecting
the chamber with the space than aidewali perforations may be used. For
example, the parts of the system may be connected by external Eiping; or,
when the settling cavity feature in the space is not required, the means
may comprise cutouts at the base flange.

Fig. 11 and 12 show how debris removal is conveniently enabled by a
perforated pipe 90 laid in the bottom of thg.space 110 created by chambers
82, 84 and bridge cover 86. Settled out debris 99 is shown as it would
accumulate in the cavity at the bottom of the space. The pipe has a
multiplicity of longitudinally spaced apart and downward facing holes 92.

To remove the debris a flexible, hose having a jet nozzle is lowered down

the channel 94, typically another pipe connected to pipe 90, so that it



when the settling cavity feature in the space is not required, the nmeans
may conprise cutouts at the base flange. Fig. 11 and 12 show how debris
renoval is conveniently enabled by a perforated pipe 90 laid in the bottom
of the space 110 created by chanbers 82, 84 and bridge cover 86. Settled
out debris 99 is shown as it would acclBul ate in the cavity at the bottom
of the space. The pipe has a nultiplicity of longitudinally spaced apart
and downwggghehagidig b Qendih Jq% 1p8NRY Githie ERDIdnamded,| X idHeehOsgRaVi NY a
jet nozzle is | owered down the channel 94, typically anot her pi pe connected
to pi pe 98xtesy.t [Paeseurized Matpasizesind nom tthe dwdehfloks pipoudl) thiet o lest he
chanber, to the desired extent. Pressurized water ISSUIng fromthe nozzle

flows t hr%ﬁ'gl’r° RGP eﬁé‘dQEe“‘PPBa%@Yt giePen FreeATR ar 11 P8 VS8R AT F8%debr i s
in the wabgy;elD 1t Bfef Jie gxumemeprﬁ%&u,{a %sgséfaat 6F Jobeaveosacsq&%@me&&y
nmoved to a sufficientl'y distant point along the pipe, debris-laden water

fl ows outdidtanpigRnBla1cdg\hel Bepdli YetSisoDadeifakirir ffowandut the pie sonp 98.
Fromthere it may be renoved up access channel 100, typically a |arger

di amet er fevsetbe dNargion| phamned|tbepprttiote tbsdsenes. tﬁéomiq#ereoitrrayw@ used
only for itating_and a sepa pipe 0O cha far W ng

t he debri sg“awa& pgacﬁss cr?a'&flia%r? aLs’Eanﬁ{'f for ‘?9852?"\}//1‘“88 }z; g‘én sngr'zétchng
liquid whep ahusimnbw%sbdﬁehk, 68 NTineS60) Giay B Abkd @n1FDictedg HMRTRG M#ha

each chanber having an arch shaped
a separate pipe or channel may be used for flowing the debris away.



cross section defining a chanbep_hollow.interior, a base, a top, and

opposi ng sidewal I's running fronl THES BHEET HAStAEENt|op; the chanbers lying
adj acent ach ofher @gpapcegsentifally flat surface, the
adj acent E l Imﬂmcharrb ' positioned relative to

each ot her*toccricatte a space therebetwdén; means for enabling liquid flow
between the interior of at | east one chanber and said space; each chanber
having an inpqQst on its exterior surface for supporting a renovabl e bridge
cover; and a $@AB%abl e bridge cover spanning sai'd space, running fromthe
i mpost of one ChAMGLM R, (e LdBR251ngPhnd R oPE B Hg CIIAIDE wheh OBu 168 ViRiHeh B1U
soil fromlocally enteri'ng said space from above when the assenbly is
buried in soideil?.compeisimenbly of claim 1 wherein the span, or w dth, of
the bridge cover is |less than the center-to-center spacing between the pair
of chanbers. 3. Théadssefisiopded chpmherfi SATEr hAPERNPLPHUGE BEffeBfhiRr ch
shaped. 4. The assenbl.y of .claim.3 wherein.the.highest rt _of top of
t he bridge cover i sergr%éé? naﬁfl"i}”}ﬂ at?lheamsa’“ﬁlet‘c’é%‘%“\'/ai #%rnméé ?%gtsﬁi gahte-'gg' ﬁé‘rgt s of
the tops of tdipoatiqaeeatwlianhaining Frod heabs&TRb YR t6pai m 3 wherein the
hi ghest part of the top of the bridge cover is at a | ower elevation than
t he hi ghest part ®fe chamhensslyingt pdiagaph@adt Parisdhdets. eFh Thiera83etbl y of
claim 1 wher eeisrs]egtaicql(:h a ersu hf.laa%ecot:r [;eugé'taicggts s(i.ggxpa{lilgegf Q:fhep&aaifngegn(Air
val l eys runnifgoup thE Sitenal 1°5and'® THSVer && : ®

shaped and positioned relative to each other to create a space

(

gherebetween;

means for enabling liquid flow between the interior of at least
one chamber and said space}

each chamber having an impost on its exterior surface for
supporting a bridge cover; and,

a bridge cover spanning said space, running from the impost of
one chamber to the impost of the other chamber, for preventing soil
from locally entering said space from above when the assembly is

buried in soil.

2. The assembly of claim 1 wherein the span, or width, of the bridge
cover is less than the center-to-center spacing between the pair of

chambers.
3. The assembly of claim 1 wherein the bridge cover is arch shaped.

4. The assembly of claim 3 wherein the highest part of the top of the
bridge cover is nominally at the same elevation as the highest parts

of the tops of the adjacent chambers.

5. The assembly of claim 3 wherein the highest part of the top of the
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to the chanber” I'ength; ~further conprising an arch shaped bridge cover

havi ng corrugat sverse to the lengths of the chanbers. 7.
The assenbly of Elhmw% the i npost of each chanber is at an

el evation | owner part of the top. 8. The assenbly of claim
1 conprising at |east one chamber havi #§ neans, |ocated proximate the

I mpost, for Iimtlng noti on of the brldge cover transverse to the |l ength of
t he chanber. The assenbl he means for e

[ qut 0 T L ow CBHEPT SeRShelT oF of 1ISHEE 1T HASE] ARaFh SOY BEE: SEnre: Adhber
10. The assergd ynofagGhabdd Lniti-gin the sidewal | of said at | east one
chanber has all perforations |ocated at an el evation higher than the

el evation of the chanmber base, so liquid first introduced into the assenbly
at sai d spaces-aBbeimgsaneky iof clagavl twhepein heclhohamhrrohag Wersw@éowef ore
flowi ng through one or nore perforation into the interior of sai

one chanber. PrigRs € RAM5FANGE VRHLEYH TOndRT e t%"orﬁb?‘?‘éﬁlﬁﬁ ad‘def%Qfé( e’ég‘%er

endplate clo f | af,t r
pai . 15 Tneacseriryoar oran TRRE SeReifaathn 108 00eR St

further conprhiasesg rearsgdtibns at@nindgrandviegse ol tisnIpogthsngt ctedchdmpet ©.

enabl e i ntroduci ng | qui d i nto said space froman external source. 18
13. The assenpl er.ei rrber as .a flange. run al ong
at |east part o%h ssle tﬁ'f T e ba‘s?’éel f‘lmg?fn:e %ex aé:ﬁ’dp%g PPat esra 1y 8

toward the otéiebasmnbe&ezofchmQhaamrghetzheattaﬁgese abpt he pair of chanbers
abutting each other, to thereby establish between inposts of the pair of

chanbers a desired spacing which fits said
8. The assembly of claim 1 comprising at least one chamber having
meansg, located proximate the impost, for limiting motion of the bridge

cover transverse to the length of the chamber.

9. The assembly of claim 1 wherein the means for enabling liquid flow

comprises perforations in the sidewall of at least one chamber.

10. The assembly of claim 9 wherein the sidewall of said at least one
chamber has all perforations located at an elevation higher than the
elevation of the chamber base, so liquid first introduced:into the
assembly at said space accumulates in a cavity at the bottom of the
space before flowing through one or more perforation into the interior

of said at leagt one chamber.

11. The assembly of claim 1 further comprising a bridge cover endplate

closing off the end of the said space at the end of the chamber pair.

12. The assembly of claim 11 wherein the bridge cover endplate further
comprises means for receiving a liquid-transporting conduit, to enable

introducing liguid into said space from an external source.



bridge cover. 14. The assenbly ' n the flanges of the
adj acent chanbers-interlock, to} TH oH one chanber away fromthe

vV
ot her. 15H’ nmbly of claim 13 \REPLAD | anges are conti nuous
al ong eac and cover~The surface on which the chanbers lie
at the bottom om . 16. The asggnbly of claim1 further conprising

a perforated pipe Iyiﬁg ear the bottom of said space, running parallel to

t he chanber | engths, for introdycing or renoving |iquid fromsaid space.
T eerio B¢ parTRIIco FAtRLL SBRAPCPIA chbtRch T Bake g S Ihing

provi di ng acchgaqgtf 1AGsPGak-OrSH e NR§e R EARLEDT tRE CEIMGE 26 MBI O
be flowed into said pipe and through the perforations of the pipe, to
agitate any seitereriyoubwaiebehs dtear dhlasbdXOblf otheobabsi thefleageamnd it thecr eat e
debris-1aden water which is flowable through the perforations of the pipe;
and, channel BpdaNSE fehampexse phuttdndctchsothedentndherey| B b Resuran
perforated pipe, to enable renoval qf the debris-|aden ter_fromthe
assenbl y. 18.mf’ﬁ3£%1s°:fe§%f%f R il r\7vhaerdce‘jelsﬁma *Peas ‘\é@iec%o Lttshg‘.’lbﬁgaks and
val | eys of thaiapdeylel.of at |east one of the chanbers has an arcuate

19 shape, as neasured in a plane parallel to the base of the chanber. 19.
The assenbly of claim 1l characterized by each chanber having a cross

section aspect®-r §pF Gegemlly PELRLALUMNErE Tt BPOL P aRRESe° HSPECTINEETD is the
ratio bet me%ﬂa&ﬁe@%@@élo@% QJH 1@:@9: ﬁbm‘?\& (W QA\Q chamber away from the

other.

15. The assembly of claim 13 wherein the flanges are continuous along
each chamber length and cover the surface on which the chambers lie at

the bottem of the space.

16. The assembly of claim 1 further comprising a perforated pipe lying
near the bottom of said space, running parallel to the chamber

lengths, for introducing or removing liquid from said space.

17. The assembly of claim 16 further comprising: channel means for
providing access to the perforated pipe and enabling pres;urized water
to be flowed into said pipe and through the perforations of the pipe,
to agitate any settied out debris near the bottom of said space and to
create debris-laden water which is flowable through the perforations
of the pipe; and, .

channel means for receiving debris-laden water flowed from said
perforated pipe, to enable reﬁoval of the debris-laden water from the

assembly.

18. The assembly of claim 1 wherein at least one of the peaks and

valleys of the sidewall at least one of the chambers has an acurate
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nmeasured at t.he base.--20-- The-assenbly of claim 18 characterized by each
chanber having a sidewal | slﬁﬁd I nwardly at an angle of |ess than 15

degrees with mmamuﬂu\‘ I . 21. The assenbly of claim 20 wherein the
si dewal I angl MR W degrees. 22. An assenbly for receiving and
di spersing storfmater when buri ed benep§ h soil, conprising: a pair of
chanbers, each chanber having an arch shaped cross section defining a
chanber hollow interior, a base, a top, and opposing perforated sidewalls

runni ng fronshére.baseaneagurdte inop plaes Pachiiebeko (Fagi PrFecof riigathamisr -
conprised of peaks and valleys, running along sidewalls in an upwardly

direction 'LANSHE bl SMJ;D?rcdaggg{ﬁu:yiz.%{g,lyceﬂmgﬁénwi Rf;3d] acent

and parallel "to on an essen surface, the adjacent

si-dewal | s of ctdue cbadihnr apsick sdtapest andigaasi incaned. g ebal, whetd agpedr Ot her
to create a space therebetween; each chanber having sidewalls sl oped

i nwardly at astizndgbethef rheiss betwgen] Shedehanhes Heighttdnd ¢banberayidtdach
chanber having a cross section aspect ratio of at least 0.8 to 1, where
aspect rati o"F¥ERS P BEPoeen the chanber height and 20 chanber

wi dt h neasured at the base; each chanber having an inpost for supporting a
bri dge cover 2spansi ddsembly FEPALHN EHGChat iRElz By NEacANcRin®eAt hafing CaNer
than the sidewall sloped inwardly at an angle of less than 15 degrees with the

vertical plane.

21. The asgsembly of claim 20 wherein the sidewall angle is about 6 to

9 degrees.

22. An assembly for receiving and dispersing stormwater when buried
beneath soil, comprising:

a pair of chambers, each chamber having an arch shaped cross
section defining a chamber hollow interior, a base, a top, and

~ opposing perforated sidewalls running from the base to the top;

each chamber having corrugations comprised of peaks and valleys,
running along sidewalls in an upwardly direction, transverse to the
chamber length;

the chambers lying adjacent and parallel to each other on an
essentially flat surface, the adjacent sidewalls of the chamber pair
shaped and positioned relative to each other to create a space
therebetween;

each chamber having sidewalls sloped inwardly at an angle of less
than 15 degrees from the vertical;

each chamber having a cross section aspect ratio of at least 0.8

to 1, where aspect ratio is the ratio between the chamber height and



-e] evation of the highest part of the top of the chanber; each chanber
havi ng opposing spaced- apart—flanges runni ng | engthw se al ong the base; the

flanges of th ' chanber pair extending laterally toward each ot her,
to abut and taﬂguﬁgwﬂ" etween inposts of the adjacent chanbers the
desi red i npost l Mt bri dgggcover; an arch shaped bridge cover
spanni ng sai d space, supported on the inposts of the adjacent chanbers, for
preventing soil fromentering said space from above when the assenbly is
buri ed in soi fhambag wigthntrasuked iafigtifePfefiat i ons in the chanber sidewalls,

to enabl e fl ow of stornv%er ween the space and each hag‘oer. interior;
A v SPRan Trad

bet .
all the perforati 87% I°08%REd aY "gn I 862ET 53 HiGRSF VPt of the

base, to crealgandif@\dalid éghckheathampoBeHaviig Hasteiat 16018 o60baENGR Scher e
stormvat er introduced into the space may accunul ate and where debris may

settl e, beforelevheiot ofnvik diglidsgwsantnbd thecheprioér theanblambeeans f or
I ntroduci ng stormvater into said space. 23. The assenbly of claim 22

further conprisi n§2ThShBEe cRYHI"It RRPOELDE i SRFTHEPETR SHPFE BF™1RE chanbers

at the ends ofqRarM:idNATHE] £n@Mhe8; SRRCE £HIHD & enélR5LOM! BRarRY Pfs .t he
space spanned by the bridge cover; and, nmeans for 1ntfoducing stornmater

i nto the spacextiehabighasatallgpasarendihadther24o hbuta ashatteesby @stabsidar Si ng
l'iquid when buried beneath soil, of 21 the tyﬁe wherein the chanber has
an arch shapeRFPBRSI™PREET SF thA rAIIRF L FIUFPEIF CRarASEL $htiBPPYT SPactgptoa

base, opposi ”EiéiadEMgLscéJé'}?i ng

an arch shaped bridge cover spanning said space, supported on the
imposts of the adjacent chambers, for preventing soil from entering
said gspace from above when the assembly is buried in soil;

each chamber having perforations in the chamber sidewalls, to
enable flow of stormwater between the space and each chamber interior;
all the perforations located at an elevation higher than the level of
the base, to create a cavity in the space near the base of the
chambers where stormwater introduced into the space may accumulate and
where debris may settle, before the stormwater flows into.a chamber;
and, |

means for introducing stormwater into said space.

23, The assembly of claim 22 further comprising chamber endplates
¢losing the interiors of the chambers at the ends of each chamber, and
a space endplate closing the end of the space spanned by the bridge
cover; and, means for introducing stormwater into the space through

said space endplate.

24. In a chamber for dispersing liquid when buried beneath soil, of



fromthe base to the top; -and-c @g FRRSH P BBEN § bed of peaks and vall eys

running up the op 05|n si dewal lis %nd transverse to the

| engt h of t ﬂ(lm'j ! mlmnrp Ii[m:‘m%mes: t he chanber havi ng
of

a cross sect at |east about 0.8 to 1, where aspect ratio
is the rati o betweén the chanber hei ght and chanber wi dth nmeasured at the
base. 25. The inproved chanber of claim 24 wherein the chanber has inward
sl opi ng si dewht | &rpgi V‘F?I&LSM'@\/\ﬂll‘émbaﬁd}aé W tasch (rbaped tGregs SFChiRD GFf1-'é‘§§

t han about 15 & reeh Tt gproved chq)nber of scin 13’“2%3 £i.n the
sidewal | angPe"?’s “%bRi™ 8” G g SR 27 P2TRe PRI GVed of "l ai m
25 wherein at beast SR 06 diecdSakas 2Qd-Ylehi8¥s cBhptikaSddeuatd ahas an
arcuat e shape, as neasured in a plane parallel to the base of the chanber.

28. The procestlays renmdwgng dbbroppowinac hidmalietaf] ek chamker ahd bottom of a
covered space in an assenbly for receiving and di spersin stornmater

beneat h soi | **¥MEEEFH "t°h§h%1$’§éﬁﬂ} PEi S GAPTeE e 81 JBPTRRPTe Bt “8tffacent arch

shaped hol | oy, s $€GhHEO nd!QVEAUL S ezbezra%fsz@tyxeae,
wherein stor\r%lwa l:(elrgﬂg o&ébwﬁﬁpgp?’%(e’%cﬂ%ngé% aﬁ%l sgﬁg%pace whi ch

conpri ses: fhesstngbwed @8ty alQgFhexecos@ut traltye nig nB@Irasde cbetvedrovhef said
covered space so that the water discharges fromthe conduit and enters the

space to agi CAMPeINBEERSpRMY cHARRASSY LY BF2555P1 35f Shh&28%tt1 ed out debris

inliquid within the space; then, flowi ng said water with suspended debris

fromthe spage. tmmeauﬁ;%%aimms@& R c123m FheneRdiRoehdlchahRirmhad swher€i n t he
conduit is a pipe having
sloping sidewalls with a sidewall angle with the vertical plane of

less than about 15 degrees.

26. The improved chamber of claim 25 wherein the sidewall angle is

about 6 to 9 degrees.

27. The improved chamber of claim 25 wherein at least one of the peaks
and valleys of the sidewall has an acurate shape, as measured in a

plane parallel to the base of the chamber.

28. The process of removing debris which has settled out at the
bottom of a c0vered space in an assembly for receiving and dispersing
stormwater beneath soil, wherein the assembly is comprised of a pair
of adjacent arch shaped hollow cross section chambers having said
space therebetween, which comprises: flowing fluid through a conduit
lying near said bottom so that the fluid enters the space to agitate
and suspend a substantial part of the settled out debris in liquid
within the space; then, flowing said liquid with suspended debris from

the space to a receiving point.

29. The method of claim 28 wherein the conduit is a pipe having
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22 perforations facing dewnward-toward the bottom of the space, wherein
water is flowed throuih the pipe to agitate the settled out debris by

di scharging it f:mm uﬂ Mﬁﬂn nozzle inserted within the pipe, and
wherein the wated!t /! debris flows fromthe space through said

perforations and said con it t3 a recéRvi ng point.

perforations facing downward toward the bottam of the space, wherein
water is flowed through the pipe to agitate the settled out debris by
discharging it from a pressurized nozzle inserted within the pipe, and
wherein the water with suspended debris flows from the space through

said perforations and said conduit to a receiving point.



