WD 03/,059487 PCT/ US03/ 00563 REMOVABLE BAR FOR BAR SCREEN BACKGROUND COF THE

I NVENTI ON, Rel at ed Applications 11 July 2006 5 This application clai nkl Julg2006
benefit of O&3B%¥% si onal application having United Stat e@CIAM0IPOSRD.

60/ 347,690, filed on January 11, 2002, which hereby is incorporated by
reference inits entirety. Techni cal Fi eld of the Invention [00011 The
present invention relates to rake-type cleaning screens |located in water

10 conduits such as sewers, wastewater treatnent streans, water treatnment

pl ants, power plants, and ticularly, this
invention relates to an |§%$%§29 ﬁfééiégﬁﬁﬁgﬁRﬁgéﬁﬁﬁ?ﬁ a rake type
screen system Background of the Prior Art [00021 Bar screens are used for
screeni ng solids and debrls fromflowing liquid 15 streams. An exanple of
such a bar screer nd in U S Pat. No. 5,730,862 issued to
Mahr. | n suckHsYy 40355 over parall el screen bars,
whi ch nmake up a bar screenfleld and renove the debris collected fromthe
flowi ng stream Cccasionally, |arge pieces of debris can damage the bar
screenfi el d Related Anplicaientii ng or breaking one or nore bars within the bar
screenfield. Wen thls 20 occurs, the screen systen1nu$t be repaired by

typi call cuttlng eaff d wel.din bar |nt eir
pl ace. %ese repal Pﬁ?(ggéona gln}sqﬁg%%eﬁgl?ﬁlarpéowm%% ?SV it and
expensive. The screen_systemis tﬁ/p cally taken out of

-States Sertal No. 60/347,690, filed on Jaduary 11, 2002, which 11ereby is incorporated

by reference in its entirety.

Technical Field of the Invention

[0001] The present invention relates to rake-type cleaming screens located in water
10 conduits such as sewers, wastewater treatment streams, water treatment plants, power
plants, and cooling water streams. More particularly, this invention relates to an

improved bar screen for use with a rake type screen system.

Backeround of the Prior A1t

[0002] Bar screens are used for scréening solids and debris from flowing liquid
15 streams. An example of such a bar screen system can be found in U.S. Pat. No.
5,730,862 issued to Mahr. In such systems, a seties of rakes pass 6vcr parallel screen
bars, which make up a bar screenfield and remove the debris collected from the
flowing stream. Occasionally, large pieces of debris can damage the bar screenfield
by either bending or breaking one or more bars within the bar screenfield. When this
20 occurs, the screen system must be repaired by typically cutting out the affected bars
and welding new bars in their place. These repair methods are time consuming,

potentially hazardous, and expensive. The screen system is typically taken out of




WO 03/,059487 PC /US03/ 00563 11 July 2006 service for a relatively |long

per i od of time in ordéf to make these repairs, which also adds 11 July 2006
si gni fi cAHP P8 he costs of the repairs. [0003] A need BXFEBE49563 a
screen systemw th bars that can be repaired quickly, safely, and cost
effectively. ldeally, such a system should be capable of being 5 adapted to
the specific fluid applications and also be able to be used on existing
screen system equi pnent- with mni mal nodi fi cation. SUWMMARY OF THE | NVENTI ON
[0004] The prgsent S mfor
renovi ng degrl gcréffro%)rgn\%ﬁw%ﬁ%&?\e rl]ltg?%? e %cc?{é%\rlltb %%ﬁ e%&q’% leﬂ lrgé%ia‘f%s %en
frame having nfield that i.s | ocated beI ow a debris plate. The
bar screenfi @ %Sﬁlﬁ%‘ﬂiﬁ% ta%h%@%F%fﬂﬁ;eB?uq ndi vi dual | y renovabl e bars. Rakes
with a plurality of fingers fit between the bars of the bar screenfield.
The rakes are novable along the bar screenfield to clear the bar

screenfiel d H003 1 inged [em%5i01 Thecrpray systay wWith pas dhataeany be denpiisd quickly,
different ways to the frane of the 15 screenfield. Preferably opposite
ends of the bakl, fail st leiffiecistabt.s Idéally, Isach hobdem sBbuldrbpleamdient being he
slots, aretainer with a plurality of teeth is secured to the holder. The

gaps beBWeena&rﬂﬁeé &St %@11’{&9%9@1' @ﬁﬁ@tﬂmfsoind\/\ﬁﬁlgfbe%ﬂéﬁﬁ) Parged %npé;ﬁ&?ngon
the bar holder. The retainer is fastened to the bar holder with a

rel easabl e f awi ngs 20 [0006] So that

t he manner in ures, a va ages and objects of the invention,
h & V\ﬁ?%{}stegﬁédtﬁém%ﬁi %1%1%&14% bj £ th

as well as others which will becone apparent, nay be understood in nore

detail, mreSM%FMW%C% the invention briefly summari zed

above may be

[0004] The present invention adVantageously provides a screen system f01_‘ removing
debris from a flow channel. The screen system includes a screen frame having a bar
10 screenfield that is located below a debris plate. The bar screenfield includes a
plurality of individually removable bars. Rakes with aplurality of ﬁngers fit between
the bars of the bar screenfield. The rakes are movable along the bar screenfield to

clear the bar screenfield of debris.

[0005] The bars may be releasably secured in different ways to the frame of the
15 screenfield. Preferably opposite ends of the bars fit within slots of a bar holder. After
placement in the slots, a _retainer with a plurality of teeth is secured to the holder.
The gaps between the {eeth are wedge-shaped for wedging the bars in place on the bar

holder. The retainer is fastened to the bar holder with a releasable fastener.

Brief Description of the Drawings

20 [0006] So that the manner in which the features, advantages and objects of the
invention, as well as others which will become apparent, may be understood in more

detail, more particular description of the invention briefly summarized above may be




2 WO 03/ 059487 PCT/ US03/ 00563 11 July 2006 had by reference to the

enbodi nent thereof that is illustrated in the appended draw ngs, whlktiuly 2006
forma pa¥P%OSHATs specification. It is to be noted, howd dyUSIBHER63t he
drawings illustrate only a preferred enbodi nent of the i nvention and are
therefore not to be considered Iimting of the invention's scope as they
may admt to other equally 5 effective enbodinents. [0007] FIG 1 is a
perspective view of a screen systemdisposed in a liquid flow streamwth
a singly remyab reepnt.i r.dan Wi th t

i nvention. [%6%8#5? ﬁg%\ge{%%@ gl C%ggd@g{é }tlé)érlia(ffegla{ I % 8861 a?egdrrgnvé%ef élp%%{gea
installed in the. bar screenfield of FLG take | ong, the line 2-2 of
FIG 1. [0009f2¥inéE’ which farmpa Pt A’ g gosH GR 143 b Diraoiss howser, that he
screenfield of FIG 1. [0010] FIG 4 is a side view of a renovable bar of
FIG 1. [001xrawings iliishgtepnly »prelyraseratfodimentiradding ingbrtidreandrase Hicnedorefiot use
in the bar screen of FIG 1. 15 [0012] FIG 6 is a front view of the

i nt er medi at e ts deeenfideled lindting) of therinvdntibh G scdpe $OBEBIndyl Gmifftol gher @@ally onal
vi ew of an upper screenfield bar holder with a bar installed in accordance
wth a f3rst ghtberdahBodnbadl ment of the present invention. [0014] FIG 8
is a sectional view of an internedi ate screenfield bar holder in accordance
with the first alternate enbodi nent of the present invention. 3 WO

03/0, 39487 P(Eﬂ'édﬁ%@ 0583, perspective view of a screen system disposed in a liquid flow

stream with a singly removable bar screenfield, constructed in accordance with this

invention.

[0008} FIG. 2 is a cross-sectional view of a removable bar installed in the bar

10 = screenfield of FIG. 1, taken along the line 2-2 of FIG. 1.
{0009] FIG. 3 is a partial top view of the removable bar screenfield of FIG. 1. .
[0010] FIG. 4 is a side view of a removable bar of FIG. 1.

[0011] FIG. 5 is a front view of a screenfield bar retainer for use in the bar screen of

FIG. 1.
15 [0012] FIG. 6 is a front view of the intermediate screenfield bar holder of FIG. 1.

[0013] FIG. 7 is a sectional view of an upper screenfield bar holder with a bar

installed in accordance with a first alternate embodiment of the present invention.

[0014] FIG. 8 is a sectional view of an intermediate screenfield bar holder in

accordance with the first alternate embodiment of the present invention.



11 July 2006 [0015] FIG 9 is a sectional view of a |ower screenfield bar

hol der in accordance With the first alternate enbogdi ment of the presknduly 2006
i nventi oVCP®0¥E$’ FIG 10 is a sectional view of an upper P§EEeHPI56F d bar

hol der with a bar installed in accordance with a second alternate

enbodi nent of the present invention. 5 [0017] FIG 11 is a sectional view

of a lower screenfield bar holder in accordance with the second alternate
enbodi ment of the present invention. Detail ed Description of the Draw ngs

[0018] FIG i L1 gt n V. f reen syst 10 jd.nstalled in a
channel 12 #ﬁ#’@ﬁ%ﬁ%% sé;ctﬁ%lu\ﬁ%v?: F%j\? ‘%lr%‘é?ﬁu}%%@?&‘sg‘?lﬂe’ilﬁeacaﬁ’f &G BiEh

i ndicated by the arrow. 10 This screen system 10 generally conprises a
screen frane ﬂl"ﬂflrsé"“]&lf‘é%ﬁ‘t?@ljﬁp niBf&SPreSE‘Ffé\}%fﬁ‘tﬁpﬂg debris fromspilling
over screen system 10, a bar screenfield 18 for collecting solid waste in
the flow stream and a series of rakes 20 (only one shown) for renoving
solids and dd®##li6d RiGorObiara sentiosalf viewdoflan uppelgiedickeharf halder $dthhadaa

| eading or forward edge 22 and a trailing or rearward 15 edge 24. \Wen
screen syst efnstdlldddn hosirdddce shithn @celibdlelatd énbsdifreerofithaprstRathangogdge 22
will be on the upstream side and screen frame trailing edge 24 will be on
the downstream side. The di stance between screen frane | eading edge 22 and

screen sfr amfomrv?ifim;ngzqggesegﬁoﬁ@fv&e%f%f &NEwEE BirBerHelP PR RS inSHIER{AnkE ame

14. Bar screenfield 18 and debris plate 16 are attached to screen trane

debr i < i at o 018 e Bssef <Bap Elep REHRREH 4 UE bR ROy O of pavaltel

evenl y-spaced, vertical bars 26. The preferred enbodi nent of the invention

uses flat bars th are tra oidal.in cross 4
ﬁetaﬂe Description 8? ﬁ-le Drawings

[6018] FIG. 1 illustrates one type of screen system 10 installed in a channel 12

through which a liquid flow stream passes in the direction indicated by the arrow. {
10 This screen system 10 generally comprises a screen frame 14, a debris plate 16 for

preventing debris from spilling over screen system 10, a bar screenfield 18 for

collecting solid waste in the flow stream,. and a series of rakes 20 (only one shown)

for removing solids and debris from bar screenfield 18.

[0019] Screen frame 14 has a leading or forward edge 22 and a trailing or rearward

15 edge 24. When screen system 10 is installed in a channel 12, screen frame leading
edge 22 will be on the upstream side and screen frame trailing edge 24 will be on the

- downstream side. The distance between screen frame leading edge 22 and screen
frame trailing edge 24 defines the depth dimension of screen frame 14. Bar
screenfield 18 and debris plate 16 are attached to screen frame trailing edge 24, with

20 bar screenfield 18 located immediately below debris plate 16.

[0020] Bar screenfield 18 comprises a set of parallel, evenly-spaced, vertical bars 26.

The preferred embodiment of the invention uses flat bars that are trapezoidal in cross-




WO 03/:059487 PCT/ US03/ 00563 11 July 2006 section. The | eadi ng edge of each
bar int 0%}32 F; ed enbodi ment is wider than the traili n%ﬂﬁ%%e. _ThH by 2006
are spaced to alfow |liquid to pass uni npeded, but to bl ock SRS age of
debris or solids in the flow stream Bar screenfield 18 contains enough

bars 26 to extend across the entire wdth of screen frame 14. The solids

and debris 5 accunulate on the front of bar screenfield 18. [0021] In the
preferred enbodi nent of screen system 10, each rake 20 has a series of

tines or fingeksorR8Theldattingicdgt BE catANSHr REINESBrEAE RBIntS: iRkE e
attached at each end to ergldl %ss chains 30 that(3 are drilven ll)y sp?g%gé?gs 31.

The two chai - F Wyl : J i.recti.on over the forward
surface of bg%ﬂg%eé fi%’[eﬂﬁ il%gé%%gad&g tdgglclz \fgg{?{eatgQa%rtgl\?gpg&&péﬂrta%mcgﬁéeﬂbar
screenfield 18, fingers .28 clean the accunul ated solids and debris from
bar screenfi éﬁaﬁgaﬁgo%f{‘? 3§81 F%I%C%alﬁatﬁﬁé]ﬁ?’"‘l Yregpms h@’é?‘"ﬁ’?‘%@i‘bl? fentas capugler een
system 10 for disposal. [0022] Bars 26 are individually renovable fromthe
bar screenfi 1@?0 THEND agressothe epHfcowidh of seearframy Jrle MEheasodidnehd ddbiin t he
bar screenfield, thus not individually 15 renovable. Bars 26 are long thin
metal bédrs. Refwenulategrithe Bofd ofhar sdreerdidibi®in one end of each bar 26 has a

taper 27 extending rearward fromthe | eading edge toward the trailing
edge. Taper 27 joins a reduced thickness section 29 in the bar 26, that has

paral |l el |eagpom]andhd pbdied EnfiodBfent 0P 93in Safetn ?goe%l‘? rAAS Y bALGF

screenfield 18 individually by inserting bars 26 into a series o
ol ders. 71 aoige P Fere? 2pod h 1 bAE o bl Sp0 o noteles 4 B lsthét fon
Wih an uPPer PSP EAfhd B B8 o i 5 oSO 1BL G thatis 1"
carry rakes 20 in an upward direction over the forward surface of bar screenfield 18,
1.0 As each rake 20 fravels upward along bar screenfield 18, fingers 28 clean the
“accumulated solids and debris from bar screenfield 18. The solids and deﬁn’s are

carried to the top of screen system 10 for disposal.

[0022] Bars 26 are individually removable from the bar screenfield Ié. The baré of

| prior art screen systems are welded in the bar screenfield, thus mot individually

15 removable. Bars 26 are long thin metal bars. Referring to FIG. 4, the edge on one
end of each bar 26 has a taper 27 extending rearward from the leading edge toward

the trailing edge. Taper 27 joins a reduced thickness section 29 in the bar 26, that has

parallel leading and frailing sides.

[0023] Bars 26 are attached to bar screenfield 18 individnally by inserting bars 26
20 into a series of holder slots 32 (FIG. 3) that are located in two or more screenfield bar
holders. FIG. 3 illustrates a multi-screenfield bar holder configuration with an upper
screenfield bar holder 33, a lower screenfield bar holder 35, and an intermediate

screenfield bar holder 37. The upper screenfield bar holder 33, as shown in FIG. 1, is




screenfield bar hol der.37. The upper screenfield bar 'hoI der 33, as shown in

FIG 1, k$pa:)0. / 059487 PCQt'/US03/ 00563 11 Jul y 2006 | o _t hiel July 2006
bott om edge o?gf e debris plate 16. The internedi ate scre%%%ﬁjgpﬁéﬂb‘gjr
hol der 37, as illustrated in FIG 3, is |located m dway down the bar

screenfield 18. The |l ower screenfield bar holder 35. is |ocated at the
bottom of the screen frame 14. Additional internedi ate screenfield bar
hol ders 37 can be installed between the upper 5 and | ower screenfield bar

hol ders 33, Rfzatellratabielbbitan ddge bhehaichmyplape d. | This iiftetedidid scrbdrBelBbar
Hol ders 33, 35, 37 may be separate nenbers that are joined, such as by

wel ding, to fisARE3%Aas igiugﬂte@@w@. 84PRAbeAE ﬂﬁ&\ﬁ dIBY, e g%lggasf@g@belydnl?gndi ng

a |ower section of debris plate 16 rearward an ormng he

hol der 33. .y 1 ar | I r..hol der .33 e f.or b endin portion
of frane 14 ﬁr}nlcf’év'g\/\(ff’{\/\%stéFe n§¥n\f§ qaf)?lﬁﬁ%{jﬁll%@x@gafﬂéer%méf ﬁiessc??gif?@?%éh-upper
and | ower ho‘:qg&rgs 33,, 35.in this_instance are thus closed perineter
apertures. Sfgfdionsl infrspediaie scragnlieldbar heldemdd 998 tganstaticd hedvrapethe uhpsre
open upper ends as shown in FIG 6. [00241 In each hol der 33, 35, 37, the
hol der 3| ot sargPlogsser eengemiiadd bathisoldaers 38 £3 Wildatiditibn t6 e miivesronk |lidnerated, inas
depicted in FIG 6. Slots 32 may be tapered in width slightly, 15 having a

wi der for warBIGi 3le Hdlaerseansast nsdydbe séparHBnesribas alay %&nédt'%u&l{ gpegoi dal
bars 26. Alternately, rectangular slots 32 are also feasible. As shownh in

Figure 2, up £0), 3 0§ 1 1 3 ar.war d
portion 33b. g@@\éﬁé poérjftT ?'on‘&%%g?teﬁhﬁl%&ﬁ%ﬂ?gi %ZI’S hgﬁ?’oﬁ%@%gibgl !’%lc{én%laane
per pendi cul ar_to a pl an ont aj ni bars. 26 ear war d rtion 3 S
i nclined at ai&??%ﬁ?ffgoél aﬁéj‘i%%“% &agﬁ ?géeﬁrga?do%rfg%gﬁi?tﬁ P—”gnt hadder 331y,
| ower bar holder 35 has a forward portion 35a that is parall el

Similarly, lower holder 33 may be formed by bending a portion of frame 14

10 downward and forming slots 32 therein. Slots 32 in the upper and lower holders 3-3,
35 in this instance are thus closed perimeter apertures. Slots 32, however, in

mntermediate holder 37, however, have open upper ends as shown in FIG. 6.

" [0024] In each holder 33, 35, 37, the holder slots 32 .extend over the entire width of

the screen frame 14, as depicted in FIG. 6. Slots 32 may be tapered in width slightly,

15 ~ having a wider forward side than rearward side, td mate closely with the trapezoidal
bars 26. Alternately, rectangular slots 32 are also feasible. As shown in Figure 2,

upper bar holder 33 has a forward portion 33a and a rearward portion 33b. Forward

portion 33a, which contains slots 32, is in a plane perpendicular to a plane containing

bars 26. Rearward portion 33b is inclined at an obtuse angle relative to forward

20 portion 33a. Similarly, lower bar holder 35 has a forward portion 35a that is parallel
to forward portion 33a and a rearward portion 35b that is inclined relative to forward
portion 35a. Intermediate holder 37 is not shown in Figure 2, and in this embodiment,

lies in a single plane. If desired, intermediate holder 37 could have a similar

configuration to the other holders 33, 35.




to forward portion 33a and a rearward portion 35b that is inclined relative
t o forwakgh opeoligron 35a. Internedi ate hol der 37 is not sheomusm/#sculleldy 2006
and in this enbodinment, lies in a single plane. If desired, internediate
hol der 37 could have a simlar configuration to the other holders 33, 35.
6 WD 03/059487 PCT/ US03/ 00563 11 July 2006 [0025] The reduced thickness
section 29 on the upper end of each bar 26 is inserted in slots 32, which
are located at the bottom edge of the debris plate 16. A portion of

reduced t hi cHf@:d H@Cr@ﬁlwdzlgw%mqsaé@tipé&#)mﬂhe Bwpeaém pheqshRee2a & nsestedinun
in FIG 2. The width of each slot 32 is slightly larger than the w dth of
each bar 26 st Batwhih 26 lodateslesitibe botedhyedgatod thd dtlais3RateTidpeAgebradgef 27
prevents bars 26 from being wedged too far up the debris plate 16. [00261

Bars 26 are @é&@e@ﬁqc&&s@@écﬁaﬁrz@eﬂ{&@&@w&cﬂ S ephid i 3[6 by éhﬂﬁﬁrﬁﬂlﬂQ} par s
26 into a series of holder slots 32 (FIG 3) that "are l'ocated in two or

more screent i 5@7 &18&1 of! e%lleﬂ glo? 32 i s%lghﬁ 'larééﬁfl%ﬂa%g%vﬁthrgfl %&h b%g% %6 ?];ajtt %lalq 2B

hol der confi nfl bar
screenfield bar hol der 35, and ter iate s reenfl el d bar er 37.
Tgated gdee i %cfgga

The upper sciRseHF frsely igtey slpis i der WFPVeRiy FWSC% trom;bginggy 182 the
bottom edge of the debris plate 16. The internedi ate screenfield bar hol der

37, as il ustaratpetlie debri @ated6. i s | ocat ed m dway down the bar screenfield

18. The | Omfﬂﬂﬁ?ﬁ@r@@é 1€k i@ baSledBEld BDindiSidl 0Ll iBlriag b 18 iO4 tefitn dholdche
screen frane 14. Additional internedi ate screenfield bar holders 37 can be

i nstal | ed betiwesnide)uppat i@ned howebr et eerhiicl thr baderhoilde? §lu8@tes 8multi- n
addition to the mdway one illustrated in FIG 3. Holders 33, 35, 37 may
be separate seniflishat heder ganéigyrasiomexdth a1 prir %ﬁefﬁ‘yld ‘W‘e‘ll%ﬁeh@ atlgyvep F“é‘f?éﬁeﬂba"

Al ternately, upper holder 33 may he forned_by bendin n_of
debris pl at #ldeg3y é‘}ilr%?“dm%ilﬁ'ﬁ? SF%‘?“ﬁf%B”é‘?WF? 35 “PPeVﬁ’g ‘%SIFE\A?'O%?% §F Farly,

| ower hol der . 31:3? nia}é éocfﬁﬁ(; 8 O Sgtgg r{ll%r] ﬂ:ﬁ?eofﬁt I"I(ﬁg'm%]c'm d{a@@eeﬁﬁel&j&\.‘\@md

and forming ¥ i din per an
37, as illustrated in FIG. 3, is located midway down the bar screenfield 18. The lower screenfield bar

holder 35 is located at the bottom of the screen frame 14. Additional intermediate screenfield bar holders
37 can be installed between the upper and lower screenfield bar holders 33, 35, in addition to the midway
one illuétrated in FIG. 3. Holders 33, 35, 37 may be separate members that are __ioined, sﬁch as by
welding, to frame 14. Alternately, upper holder 33-may be forined by bending a lower section of debris
plate 16 rearward and forming slots 32 in the holder 33. Similarly, lower holder 35 may be formed by
bending a portion of frame 14 downward and forming slots 32 therein. Slots 32 in the upper and lower
holders 33, 35 in this instance are thus closed perimeter apertures. Slots 32, however, in intermediate

holder 37, however, have open upper ends as shown in FIG. 6.
[0027] Screenfield bar retainers 41 contain at least two atfachment holes for attaching

the screenfield bar retainers 41 to the holder holes 39 by fasteners or bolts. As shown
iﬁ FIGS. 2 and 5, the plane containing rgtainer teeth 43 is at an obtuse angle relative
to a central portion 41a. Also retainer 41 has a rearward portion 41b that is at an
obtuse angle relative to ceniral portion 41b. The angle of rearward portion 41b
matches that of holder rearward portion 33b. Screenfield bar retainers 41 are bolted

to holes 39 located rearward of holder slots 32, as shown in FIG.2, by aligning the




hol der.s 33, 35 in this_instance are thus closed perineter apertures. Slots
32, however, in internediate holder 37, however, “have open upper enticJulg 2006
shown i n FP &7 0027] Screenfield bar retainers 41 cont ZCA/LHOINEESt t wo
attachnment holes for attaching the screenfield bar retainers 41 to the

hol der holes 39 by fasteners or bolts. As shown in FIGS. 2 and 5, the

pl ane containing retainer teeth 43 is at an obtuse angle relative to a
central portion 4la. Also retainer 41 has a rearward portion 41b that is at

bt i 10 tral i 41b.. Th I f d
porti on a1b eritdd B MR @ (X noREA A0 B3P und R belghrdel bkt P b bar
retainers 41 9 |located rearward of hol der slots 32,

e lte to hol 3
as shown in Ps%“zg&?}ﬁﬂ%r g Oﬁ%we? POTRAS P3P sk gusEtane 41usoBrlopsten 412 Jul v
- 2006 screenfield bar retainer holes and holes 39 and inserting a bolt
t hr ough t henintasbpfies wepgement (wighbeldedforwhel pegtien 368. | Byiemgyordehpomisd3b
draws retainer 41 central portion 41 a into abutting engagenent with

hol der f or wardaiper teetin433a wellpt bareb@WEer 8BRS Theaingid6f theaREIMAS ke
wedge bars 26 between them The angle of the inclined plane 5 containing

teeth 43 proybsl8midzoreh ANGSvides c&h%l?%%% g%dég%ﬁg%er t’r@pﬁegé}g so(?)tf' lgeﬁg"zgh%'

Screenfield bar retainers 41 are In fter a tire

wi dt h of the f 14.,.[0028] .Each si.de end tjne 43 .of each
screenfield %%%géfgeﬁgibﬁ%%gfﬁqs i aS%WlagB‘gﬁPe Sﬁgr- anr?gl?elr fjﬁ‘f ﬁ’tet?émw Widih of thene
remai ning tines 43. Thg side end tine 43 shape allows the 10 screenfield
bar retai ner 9P ¥8d4p| aced in side-by-side abutment and still have the
end tine 43 align with the holder slots 32. Having the screenfield bar
retainers 41 so narrow in conparison to the wwdth of the screen frame 14
al | ows for nif028],Beednside iend tine 43 of each screenfield bar retainers 41 is only about one-

haif of the width of the remainjng tines 43. The side end tine 43 shape allows the

10 screenfield bar retainers 41 to be placed in side-by-side abutment and still have the
end tine 43 align with the holder slots 32. Having the screenfield bar retainers 41 so
narrow .in comparison to the width of the screen frame 14 allows for more versatility

' since individual screenfield bar retainers 41 can be added or removed to replétce
individual bars 26. Alternately, a single bar retainer 41 for the entire width of bar

15 " holder 33 or 37 could be utilized,

[0029] A stop member 45 is secured to the lower side of each bar retainer 41 on lower
holder 35. Stop member 45 has the same width as each bar retainer 41 and is used to
prevent bars 26 from sliding downward relative to lower holder 35. Stop member 45
has a forward portion 45a that is offset at a lower elevation from the rearward portion

20 45b. The lower ends of bars 26 abut forward portion 45a.

{0030] To install bars 26, each bar 26 is placed in holder slots 32 in holders 33, 35
and 37. The upper reduced thickness end 29 of each bar 26 inserts behind the edge of

debris plate 16. The lower end of each bar 26 locates below a lower portion of frame




since .individual screenfield bar retainers 41 can be added or renoved to
replace _individual bars 26. Alternately, a single bar retainer 41 fbtJulge606
entire wWi¥PH3BTF4ar 15 hol der 33 or 37 could be utilizedPCIGBRYPOAS st Op
menber 45 is secured to the | ower side of each bar retainer 41 on | ower

hol der 35. Stop nenber 45 has the sanme width as each bar retainer 41 and is
used to prevent bars 26 fromsliding downward rel ative to | ower hol der 35.
Stop nenber 45 has a forward portion 45a that is offset at a | ower

el evation fromt rearwar r{iaqn..20.45b, . The | ower en of bars 26 abut
forward porti %Hri ggt%%n%%o%? b&@eé b ghoéqqrs Fhpd 3 ,nghrglﬁ'r 6%??11 %%Wie@glﬁg ReWerenn
hol der slots 32 in holders 33, 35 and 37. The upper reduced thickness end
29 of each baich@lithe 8pslth e ibe pprerctgethefcontish pf delsisaplete 116, withaedwadr
end of each bar 26 |ocates below a | ower portion of frame 8 WD 03/ 059487

PCT/ US03/ 0056Bicknespisesti@0libpredentRraeniemsvetierd véheh adetied3 oo ihralpger ftd3eand
35, with their teeth 43 wedgi ng between each of the bars 26. On the upper

end, the contficCire®einteRedgedpeaien Harded hOheRURRE: chiiBKNRRS eﬁ%@Bf tndhr

prevents forward novenent when teeth 43 of the upper retainer 41 are

bei ng wegiged i?ﬁﬁﬁé%ﬁeﬁ?ﬁ(ﬁ'ﬁ%l? oif" £mb I'i% i& ?%g%%ntef@gv%rh m)ez%‘réﬁtr oﬁaﬁﬁé%@eﬁ%& bar

5 26 fits under a portion ramne reven or wa r 26
when teeth 43 of,the |ower refainers 41 are_ bei ng wedged between bars 26.
St op menbers Otf'fp% To‘geécr\é\ﬁﬂjﬁm[ VS%@P%%‘?@&& bgg"e[?g befselOs AP ERREE HALare he
bar retainers 41 for |ower holder 35 are installed. [0031) In operation,
screen syst erfed@red do jayer Jojdsy 35 gt thecrmgriione that (hedar wtainers #il dbulok@r hobler

bl ocks the passage of solid material or debris in the fluid, while all ow ng
the fluid to 35 areinstalled.

{0031] In operation, screen system 10 is installed in a channel 12. Bér screenfield 18
10 blocks the passage of solid material or debris in the fluid, while aIIowing the fluid to
pass through. A motor (not shown) turns both sprockets 31, moving chains 30 and
attached rakes 20 upward along the bar séreenﬁeld 18. As each rake 20 travels along
the bar screenfield 18, rake fingers 28 carry solid material and debris toward the top
of the screen system 10 for disposal. When a rake 20 reaches the upper sprockets 31,
15 chains 30 carry it over the upper sprockets 31 and down toward the bottom of screen

frame 14 to begin another cleaning cycle as fingers 28 reengage bars 26,

[0032] Debris and solids can sometimes damage bars 26 as a result of filtering a fluid
channel. When this occurs, the damaged bar 26 is removed by detaching the
screenfield bar retainer 41 that secures the damaged bar 26 and then sliding the bar 26
20 out of the bar screenfield 18, A new bar 26 can be inserted and the screenfield bar

retainer 41 re-attached.

{0033] In addition to the first embodiment, other devices can be used to secure bars

26 individually in place. Two alternate embodiments are shown, with FIGS. 7, 8, and



pass through. A notor (not shown) turns both sprockets 31, noving chains 30

and atta‘ﬁﬁ%gmgﬁﬁ.ps 20 upward al ong the bar screenfield 1%,(:,[%50 )%Qslrlakﬂyzmﬁ-
travels along the bar screenfield 18, rake fingers 28 carry solid material

and debris toward the top of the screen system 10 for disposal. \Wen a
rake 20 reaches the upper sprockets 31, 15 chains 30 carry it over the
upper sprockets 31 and down toward the bottom of screen frame 14 to begin
anot her cleaning cycle as fingers 28 reengage bars 26. [0032] Debris and

solids can soyHbustesnE oeafe: dthmte Bmbsditehe SHIG. Dillubirdtbe tHen@pport mbadls for
- channel. Wien this occurs, the danmaged bar 26 is renoved by detaching the

screenfield J C a :

sliding the @gé ué%ér%l@%étfs o?én?ﬁied g%ryé@é%%ilgl g 15&1613%@1%%%%%@%23 0 e
inserted and {he screenfield bar tainer, 41 re-attached. 3] In

hdt i on +o. o Sttt remrer AT Harafks bl 4k, 58 Teingt 10 Teben S Har s
26 individually in place. Two alternate enbodi ments are shown, with _ FIGS.
7, 8, and WO fosrodastionrtet osdene 6&es 29 fouregeivomebags 261 uskactt Pk gxiche niar st
alternate enbodinent. FIG 7 illustrates the support means for the upper

edge of Zcredbfwalidiidkdtiobend b pbirtalil Gledpashapede penehagd oo 48 iald leg6 on
its lower edge. A bar retainer 47 is secured to wall 46. Bar retainer 47

has an of f Segjorﬁ&{ 4B thaP Pefck 981 fshAdo SefeditdSwaAlBRS, ML &0pdifby U8E g(sﬁ{s RGeRRAIS
26'. Teeth 50 extend in a orward direction and are preferably

5 f
wedge- shaped._ A.J- P | der | e QN t hat { nd
is al so securpé)?n?rbﬁﬁltﬁgﬁgﬁeﬁegd%%wp%gn& aﬂ‘fgo? ér%g&% @%‘nﬁ?gtp g%gﬁ?%@énﬁhgb
t hat extends downward from.| eg portion. 48 Teeth 52 depend in rea rd
direction fr FIREH [EECg fPBh coiEs. PSH]%'si?% EROBHo Cufheadrssin At et F0-50.
Teeth 52 and teeth 50 are in parallel planes and abut and overlap each
other. This Teeth 52 and teeth 50 are in parallel planes and abut and overlap each other. This
10 overlapping engagement defines a closed perimeter aperture for receiving the tapered
end 27° of bar 26. A bolt is used to secured rétainer 47 and holder 48 to wall 46.
Teeth 50 wedge between tapered ends 27° of bars 26'. The closed perimeter aperture
, defined by the overlapping gaps between teeth 52 and 50 prevent forward and

rearward movement of bars 26.

15 [0034] FIG. 8 illustrates the central portions of bars 26 located within slots 56 of an
intermediate screenfield bar holder 54. A retainer 58 may optionally be used fo
wedge the central portions of bars 26’ tiglitly within slots 56. Retainer 58 is a plate
that has wedge shaped teeth 60 on its forward end for wedging bars 26’ between

them. Retainer 58 is secured to holder 54 by bolis.

20 [0035] FIG. 9 illustrates the lower screenfield bar holder support means, which is
constructed the same as the upper bar holder support means. Frame 14’ has a
depending wall 62 that supports a retainer 64 with forward facing wedge-shaped teeth

66. A holder 68 with rearward facing teeth 70 is also supported by wall 62. Teeth 66,



10 overl appi ng engagenent defines a closed perineter aperture for receiving
t he taper&gmﬁgq ;7' of "bar 26. A bolt is used to secured retainer 4171 Juig2006
hol der 48"t0 P746. Teeth 50 wedge between tapered end&TIHSFPOLL,s 26" .

The cl osed perineter aperture defined by the overl appi ng gaps between
teeth 52 and 50 prevent forward and rearward novenent of bars 26. 15
[0034] FIG 8 illustrates the central portions of bars 26' |ocated within
slots 56 of an internediate screenfield bar holder 54. A retainer 58 may

optionally bwm%ﬁ%gteogzacmﬁaﬁ@r i Gereitt AnePabtdcBine QbscBafsindfer bheds for

within slots 56. Retainer 58 is a plate that has wedge shaped teeth 60 on

its forward far j S 26' between them Retainer 58 is secured
to hol der 54%%%1{5%%6\@@9%&%2%] FIG 9 illustrates the |lower screenfield

bar hol der support neans, which is constructed the sane as the upper bar

hol der suppor Fra 4' has a dependin |1..62 t pports a
retai ner 64 vﬁpg&%rw q‘q‘gcll]l “&FE@&SE‘W&B& e’f"@&"t‘?\,ﬂ\ﬁb(@@w% ?Fﬁf%diﬁl tgfesh
rearward facing teeth 70 is al so supported by wall_62. Teeth 66, 10 WO
03/ 0- 59487 Pding upp3/sousaield bag heljerxyppory meaty atybinedghreot, Hebri platsdigihas 8

pl anes to define closed perineter apertures for receiving ends of bars 26'.
[0036] H GS. dpemtirg Tdarisatdisticadieg avadletDnd. bdrtlenidat 2 sniboditednd wall B b0
illustrates the upper screenfield bar hol der support nmeans. As in Figure

7, debris pl 3gislGarli@gida & ﬂ@p@gﬁﬁﬂ&yw@m@wa@fﬁ@mﬁ@eﬂmlitw?a%d R,
hol der 74 is nmounted to wall 72 by bolts. Bar holder 74 has a plurality of

sl ots or aper . i QL k] . for receiviing the
t apered end ft?’% g‘% er“ geelg%kﬁrt%é?%%w%g %ea%f;rbt lrg)'rmeS :%)g,c rﬁ%&gﬁgp %rﬁ.brge'/ ha¥a Cll]osed
perimeter to limit the forward and rearward movement of bar end 27”. A retainer 78
is mounted to holder 74, retainer 78 having a plurality of wedge-shaped teeth 80 that
10 face in a forward direction. Teeth 80 wedge bars 26 between them. Apertures 76

prevent forward movement of bars 26” while teeth 80 are being wedged between the

bars.

[0037] FIG. li jllustrates the lower screenfield bar holder suppoﬁ means. Frame
14 has a rearward depending wall 82 that supports a bar holder 84. Holder 84 has a
15 plurality of apertures 86, each having a closed perimeter for receiving one of the
lower ends of one of the bars 26”. A retainer 88 is mounted to holder 84 and wall 82
by bolts. Retainer 88 has forward extending wedge-shaped teeth 90 that wedge bars
26” between them. As in the other embodiments, a plurality of side-by-side retainers
78, 88 could be used for holders 74, 84, or the retainers 78, 88 could extend the full

20 width of each holder 74, 84.

[0038] The present invention has many advantages when compared to prior art
systems. The first advantage is that the bars do not have to be welded when they are

installed. This decreases the costs of manufacturing the screen systems since the
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perimeter to limt the.forward and rearward novenent of bar end 27". A

ret ai ner i unted-to hol der 74, retainer 78 having al i1 t ylJuly 2006
Wedge-sha‘ggéw)toigé&t 80 that 10 face in a forward directi onépcgjé‘iéaﬁ)oéﬁgmedge
bars 26" between them Apertures 76 prevent forward novenent of bars 26"
while teeth 80 are bei ng wedged between the bars. [0037] FIG 11
illustrates the | ower screenfield bar hol der support neans. Franme 14" has

a rearward depending wall 82 that supports a bar hol der 84. Hol der 84 has a

15 plurality Bboeipesied &stySbalierReNeNANIvRGnE 16dse5phsPR! imts%ém{dqfdvaﬁﬁgé ¥i ng
one of the |ower ends of one of the bars 26". A retainer 88 is nounted to

hol der 84 and, 3 : t.Sei | rd.e I

wedge- s hapeddltf \gg{s bljab%m? étltb(%gld% éﬂsﬁg‘% ggpﬂ%%d %gteht%aglé;nvq{%go m&t@ t %ﬁgkﬁ gi SEREr
enbodi nents, a plurality of side-by-side retainers .78, 88 coul e used
for hol ders 72 "4 phﬂ'cet én‘iﬁetl“élg?féra? 1?‘%,‘”@&6(? S PrevieEr ?%thlli‘fﬁ VeFgAsRi dt h
of each holder 74, 84. [0038] The_ present invention has nmany advant ages
when conpar edBtihatpit jagpids warpiag Jhe hars, Whishf sanseccrtenatawdt pEwellang theebdar s
do not -have to be welded when they are installed. This decreases the costs
of manufact urhddjtivivd slyemegessydite suchsanigtalivegy ddd WPIABAD B9ABs Rs safer and
PCT/ US03/ 0056311 July 2006 | abor involved is typically |ess extensive and

| ess expensi vluchT it aRRAwaAMRMAUR ihtolvdd N6 BREn RyaBH#Sead be SAHHRATH! Y
be replaced without having to cut out and weld a new “bar 1n i1ts place.

Si nce the bar ed, Nl S s | ddi tional advantage in
that it avoi ﬁn&%@gﬁ%fa}éﬁ%‘&ggr\?{iﬂﬁrﬁy@hgfé@%ﬁkﬁgﬁas a result of welding the
bars. 5 Additional advantages exist, such as installing and replacing the

bars is safer ch faster since | di ng | s not. .involved. The_scregen
syst em can be[ﬁﬁ'.gfﬂumalaf Aveniion has been shown O cllescrrfbed_morysome OE- its forms, 1t

should be apparent to those skilled in the art that it is not so limited, but is susceptible

10 to various changes without departing from the scope of the invention.

12




service nuch faster than with previous repair nethods. [0039] Wile the
i nvention has been shown or described in only sone of its forns, it 1EJwlyl2006
be apparent to those skilled in the art that it is not so limted, but is
susceptible 10 to various changes w thout departing fromthe scope of the
invention. 12 11 July 2006 Clains: 1. A screen systemfor renoving debris
froma flom/channel the systemconprising: a screen franme; a plurality of
bars; gﬁp Y hol der and a | ower hol der carried by the frame for hol ding

h

t he bars e frame parallel to and spaced apart from each other, the
bars being in releasabl e engagenent with the upper and | ower holders at
| east one up retainer and at | east one | ower retainer that reIeasany
secure émﬁﬁb@@“ﬁhﬁﬂFﬁﬁﬁwnﬁéﬂﬂﬁr§Hnﬁé§E%@¥mH@JWﬁSﬁﬁ@nﬁ@mgﬁﬂngper and

| ower ends of each of the bars against |ateral novenent; and a rake having
a plurality of tlnes that fit between bars of the bar screenfleld t he
rakes bei ng noAAHTE %y the bars to clear the bar screenfield of debris.
2. The screen systen1of claim1l1, wherein said at | east one upper retainer

conprises a pI f lhe upper retainers nmounted releasably to the
upper hol der, aﬁal% lfl%?[%f g?r 1 east one | ower retainer conprises a plurality
of the Iower retainers nounted releasably to the | ower holder. 3. The

screen system gf H@e??lmd%r al B ToeP h&'a& éé%@eecf b)hfﬂl FEnen B 1313 P8 bhdsYon®

sl ots, each of ots recelving a
the frame parallel to and spaced apart from each other, the bars being in

releasable engagement with the upper and lower holders;

at least one upper retainer and at least one lower retainer that releasably secure
to the upper and lower holders, respectively, and wedge upper and lower ends of each

of the bars against lateral movement; and

a rake having a plurality of tines that fit between bars of the bar screenfield, the

rakes being movable along the bars to clear the bar screenfield of debris.

2. The screen system of claim 1, wherein said at least one upper retainer comprises a
plurality of the upper retainers mounted releasably to the upper holder, and said at least
one lower retainer comprises a plurality of the lower retainers mounted releasably to

the lower holder.
3. The screen system of claim 1, wherein

the upper holder has a plurality of slots, each of the slots receiving an upper

end of one of the bars; and




end of one of the bars; and 13 11 July 2006 the | ower hol der has a
plurality of slots, each of the slots of the |ower hol der receiving H Julp2006
end of one of the bars. 4. The screen systemof claim3, further conprising
an internedi ate hol der |ocated between the upper and | ower hol ders, the
internediate holder having a plurality of slots, each of the slots of the
i nternmedi ate hol der receiving an internediate portion of one of the bars.
5. A screen sy#icdamepholdentgs aglualiyiod stotsreaeh pf tw siianfithie, lowhehadert em
conprising: a screen frane; a plurality of bars; a plurality of supports
for hol dimgeitfihgaﬂaw&ramdotﬂmaebfmmmar allel to and spaced apart from each
other, the bars being releasably secured to the supports; and a rake having
a pl urallty of tines that fit between bars of the bar screenfield, the
rakes beihg Thevtsica sustempfidhimbhr irther alogmprisingenbiatensedietertfolder domfeddebr i s:
wherein at | east one of the supports conprises: a holder having a plurallty
of sl ots,betaedn the dpper shdtswercldiats, e dRrraédibichoddd shavingeagphurglitytdte bars;
a retainer having a plurality of teeth that are wedged shaped, ﬁe bar s

bei ng wedgsd dehvear 168 JfeR! hieraRdiaf R84SR N vihPah 1ﬁt%ﬁﬂéc§§te gpgﬂﬂnet;fa' ner to

the holder. 6. A screen system for renoving debris froma f channel , the

system C%Hardfﬁk%s' a screen frane;

5. A screen system for removing debris from a flow channel, the system comprising:
a screen frame;
a plurality of bars;

a plurality of supports for holding the bars on the frame parallel to and spaced

apart from each other, the bars being releasably secured to the supports; and

a rake having a plurality of tines that fit between bafs of the bar screenfield, the
rakes being movable along the bars to clear the bar screenfield of debris:

wherein at least one of the supports comprises:

a holder having a plurality of slots, each of the slots receiving one of the ends of

cach of the bars;

a retainer having a plurality of teeth that are wedged shaped, the bars being

wedged between the teeth; and
a fastener that secures the retainer to the holder.
6. A screen system for removing debris from a flow channel, the system comprising:

a screen frame;

- 14



11 July 2006 a plurality of bars; a plurality of supports for holding the
bars on the frame parallel to and spaced apart from each other, the bafdy 2006
bei ng rel easably secured to the supports; and a rake having a plurality of
tines that fit between bars of the bar screenfield, the rakes being

novabl e al ong the bars to clear the bar screenfield of debris; wherein the
supports conpri an er holder having a plurality of slots each of the
slots recewwfbpaﬁl %@B énd of one of the bars; at |east one upper

retai ner having a plurality of wedge- shaped teeth t he bars havi ng upper

ends wedged bet the teeth l,.ur easabl steners securing
the upper retal Hé‘iraql% fh PBBB@?IS‘P%@?IB%% %glrf ﬁ&@&é’ﬁmﬁlsb %zfpﬂ? rality
of slots, each of the slots of the | ower hoIder receiving a | ower end of
one of the bardpartdrom gaghvothiethe bagsbemgrgieassbssitag tonths SuRpRESt gpdof

wedge- shaped teeth, the bars having | ower ends that are medged betmeen t he

teeth of the | ower PR al i el easabl ten

securing atﬁ’% MBVEE arlg ’ e?fttrt?s(%]hagfﬁ “h aEFe‘?f E‘% mﬁ‘?eeeél%?]éle €k Ef em of
claim11l, wherein each bar_has a tapered edge on one end that_ extends from
a f or war dPedigd @ypblendong the bagsr to slepie dranhig sependiclt of Wlsbrgir whemsm theper ed
edge bei ng engaged by one of the holders. 11 July 2006 8. A screen system
f or renoviupgortiedtamipgistr om a f1 ow channel, the system conpri sing:

an upper holder having a plurality of slots, each of the slots receiving an upper

end of one of the bars;

at least one upper retainer having a plurality of wedge-shaped teeth, the bars

having upper ends wedged between the teeth;

a plurality of releasable fasteners securing the upper retainer to the upper
hblder;

a lower holder having a plurality of slots, each of the slots of the lower holder

receiving a lower end of one of the bars;

at least one lower retainer having a plurality of wedge-shaped teeth, the bars

having lower ends that are wedged between the teeth of the lower retainer; and

a plurality of releasable fasteners securing the lower retainer to the lower

holder.

7. The screen system of claim 1, wherein each bar has a tapered edge on one end that
extends from a forward side of the bar toward a rearward side of the bar, the tapered

edge being engaged by one of the holders.

15



a screen frame; a plurality of bars; a plurality of supports for hol ding
the bars on the frane parallel to and spaced apart from each other,1khdy 2006
bars being rel easably secured to the supports; and a rake having a
plurality of tines that fit between bars of the bar screenfield, the rakes
bei ng novabl e along the bars to clear the bar screenfield of debris;

wher ei n 2§ | east one of the s,uppogt.s conprises: a holder secured to the
frame and hafiSFEFel STHsRAPLpOY g sls bt emafloyy channgl, theypiep ompsistigs, each
of the slots receiving one of the ends of each of the bars, the forward
portion being in a plane substantially perpendicular to a plane containing
the bars, the 07 4e* ™ faving a central portion and a rearward portion, the
rearward portion being inclined relative to the central portion; a

retai ner havi : portion containing a plurality of teeth that are
wedged shaped?aglflﬁreafhg}gér{%[) & ng wedged between the teeth, the retainer having

a central portion that is parallel to and abuts the central portion of the

hol der and a raeﬁgl}’%ig)??f Ea\ﬁﬂgB}tQ Ror Hiding ;fl‘leeoig’d:rél)h e ﬁ&l@@%&?%‘ﬁ%&ﬁ&@a&eﬁar war d

portion of the a rel easa astener ext en 't he

central portiops.of the, hgl d nd. the .retainer f ecuring the retainer
to the hol der ,ap?ﬂgrqlé]?ﬁclhr?gﬁr’ghe §?rs{bﬁlé'gtr%15?ﬂﬂglﬁcfemﬁ8ﬂq %ﬁéﬂl}%’ﬁgiaﬁﬁ the teeth

forward i nto wedgi ng engagenent with the bars. 9. A screen systemfor
renmovi ng debr ihsik . I e i.sing. 41k J 2006 a
screen frane; a“pég{ﬁéﬁa{l%p%yft g?@?ﬁgb% uf%?ﬂ?{syd?&ﬁ@%%%%eﬂ gelfi b'f]heh%]%(ééi ng. the
bars on tbrclaleng]c hVHd a?lfr)r?é J[heelba}‘sqso%?e%r AR Far (sjcreenﬁeld of debris; wherein at least one

of the supports comprises:

a holder secured to the frame and having a forward portion containing a
plurality of slots, each of the slots receiving one of the ends of each of the bars, the
fofward portion being in a plane substantially perpendicular to a plane containing the
bars, the holder having a central portion and a rearward portion, the rearward portion

being inclined relative to the central portion;

a retainer having a forward portion containing a plurality of teeth that are
wedged shaped, the bars being wedged between the teeth, the retainer having a central
portion that is parallel to and abuts the central portion of the holder and a rearward

portion that is parallel to and abuts the rearward portion of the holder; and

a releasable fastener extending between the central portions of the holder and
the retainer for securing the retainer to the holder, the inclination of the rearward

portions forcing the teeth forward into wedging engagement with the bars.

9. A screen system for removing debris from a flow channel, the system comprising;

16




apart fromeach other, the bars being rel easably secured to the supports;
and a rake having a plurality of tines that fit between bars of the Hakhaly 2006
screenfield, the rakes being novable along the bars to clear the bar
screenfield of debris; wherein at |east one of the supports conprises: a
first nmenber nmounted to the frame having a plurality of forward extending
slots; and a second nber having a plurality of rearward extendi ng slots,
the slots of th¥CHMARCand second menbers being located in paralle

pl anes, the slots of the first and second nenbers overl appi ng one anot her
to define close @?Eﬁf'%fger apertures for receiving the bars between them
10. A screen s Pénovi ng debris froma flow channel, the system
conprising: a screen frane;, a pIurallty of bars; a pIurallty of supports

for holding t khe lliyg 8fs Ag)%rtgg oé %llleldg%'s to?ﬁﬁ@ﬂaﬁl@gﬁfaﬁjlel a%ldtspac m each

ot her, the bars asa e supp Ke havi ng
a pIurallty of ti t he screenfield, the

es th b en bars
rakes being dﬁ@ﬁghﬁn5?§ﬁ6m¥ﬁéegggiemgﬁa ﬁ*ﬁ@% FDQ@F%@%¥$E?@'of debris;

wherein at | east one of the supports conprlses 11 July 2006 a hol der
secured to_th Ider a Lty of cl erjneter
apor tur est EERaV RIS Chods Bt alil B i bef zmeé@sﬁngf Bhfr ed o
the hold t he r i ner. havi a pI ality e- shaped ots t hr ough
whi ch thgb%@ozé%a ng fh?goagft t9rcdeag ey %crteﬁgp %%\Ag 5} NasTomoy defghene 11, A
screen system for renoving debrls froma fIOM/channeI the system

conpri si riyf:the supports comprises:

a first member mounted to the frame having a plurality of forward extending

slots; and

a second member having a plurality of rearward extending slots, the slots of the
first and second members being located in parallel planes, the slots of the first and
second members overlapping one another to define closed perimeter apertures for

receiving the bars befween them.

10. A screen system for removing debris from a flow channel, the system comprising:
a screen frame;
a plurality of bars;

a plurality of supports for holding the bars on the frame parallel to and spaced

apart from each other, the bars being releasably secured to the supports; and

a rake having a plurality of tines that fit between bars of the bar screenfield, the rakes
being movable along the bars to clear the bar screenfield of debris; wherein at least one

of the supports comprises:
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a screen frane; a debris plate; a plurality of parallel bars extending
downward fromthe debris plate; a holder nounted to the frame and hall hdy2006
plurality of slots into which the bars |ocate; a retainer having a
plurality of wedge-shaped teeth; a fastener that secures the retainer to
the holder with the bars being | ocated between the teeth; and a rake having
a plurality of irc'ies that fit between bars, the rakes bei ng novabl e al ong
the bars to cl®apldetiscysd do gre faupg.ithe halder hayingsa phesity ¢k ploschperimeietim 11,
wherein the slots are |located on a forward portion of the holder, the

t eet h ar eapetfotes dabrain throfigh whicl thwobars exiet; andhe ret ai ner, and the fastener

is located rearward of the bars. 13. The screen systemof claim 11, wherein
the slots are located in a plane that is_ perpendicular to a plane

cont ai ni ng t he KAHRET sgeied Kethe heldsr, dherataiperthasingp plugslihel wedge-shaped ncl i ned
relative to the plane containing the bars. 18 11 July 2006 14. The screen
syst em ofsletk diroudhiwhigh éredhans exttérel, Hel digs wedging tHedravmagdinsombiemerdont ai ni ng
the slots, a central portion, and a rearward portion, the rearward portion
being |ocated at an inclined angle relative to the central portion; the
retai ner HasA screet siatean o remeving dehrisifrimg flomechaseglhthe syssemeemprigiogt i on, and
a rearward portion that abuts and is located in a plane parallel to the

rearward portion of
a screen frame;

a debris plate;
a plurality of parallel bars extending downward from the debris plate;

a holder mounted to the frame and having a plurality of slots into which the bars

locate;
a retainer having a plurality of wedge-shaped teeth;

a fastener that secures the retainer to the holder with the bars being located

between the teeth; and

a rake having a plurality of tines that fit between bars, the rakes being movable

along the bars to clear the bars of debris.

12. The screen system of claim 11, wherein the slots are located on a forward portion
of the holder, the teeth are located on a forward portion of the retainer, and the fastener

is located rearward of the bars.

13. The screen system of claim 11, wherein the slots are located in a plane that is
perpendicular to a plane containing the bars, and the teeth are located in a plane that is

inclined relative to the plane containing the bars.
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the hol der; and the fastener conprises a bolt that joins the central
portions to each other, and while tightening, the rearward portions 1bddg 20006
the teeth of the retainer between the bars. 15. The screen system of claim
11, wherein the slots of the holder extend in a rearward direction and the
teeth of the retainer extend in a forward direction, the slots and the
teeth bei ,h contact w th and_overl appi ng one another to define cl osed
perineterﬂgét@??ﬁ?@§yﬁﬁpéﬁﬁﬁﬂﬁﬂﬂth@ﬁ@ibars extend. 16. The screen system
of claim1ll, wherein the slots of the hol der conprise closed perineter
apertures. 17. ,The .scr.een stemof claiml11l, wherein one of the ends of
onch of the baF’%e%%@erélaS e RO eQYuRtie e AlotmAE et Ao 88 fof ¢ he
bar toward a rearward side of the bar; and wherein the tapered edge
| ocat es vicPHY#d BRIoBF the fearypigk RoThen beiag Hspigd at amincliped sradrelatiyeds thene teet h
of the retainer. 18. A nethod of filtering a fluid channel conprising: (a)
provi di ngeeatralgrasion;syst em wi th a screen frame having an upper holder and a
| ower hol der, and a plurality of bars having upper and | ower ends and
mounted 19 11 July 2006 parallel to each other on the upper and | ower
hol ders, the ubpéstaiapghasgnwervaiddeeren eeripininghe trsitng geotrali pretomgadist
| at eral novenent by upper and | ower retainers that releasably nount to the
upper andehoveed poutiodeha abuts apé it loeaky in apthnepdodct foethel praeward pdrtidroser  ends
to the upper and | ower hol ders, respectively; (b) flowing fluid through the
channel andhtldeguadh spaces between the bars; (c) noving a rake along the
bars to renove debris that collets thereon; then

the fastener comprises a bolt that joins the central portions to each other, and

while tightening, the rearward portions force the teeth of the retainer between the bars.

15. The screen system of claim 11, wherein the slots of the holder extend in a rearward
direction and the teeth of the retainer extend in a forward direction, the siots and the
teeth being in contact with and overlapping one another to define closed perimeter

apertures through which the bars extend.

16. The screen system of claim 11, wherein the slots of the holder comprise closed

perimeter apertures.

[7. The screen system of claim 11, wherein one of the ends of each of the bars has a
tapered edge extending from a forward side of the bar toward a rearward side of the
bar; and wherein the tapered edge locates within one of the slots of the holder and

between two of the teeth of the retainer.
18. A method of filtering a fluid channel comprising:

() providing a screen system with a screen frame having an upper holder and a

lower holder, and a plurality of bars having upper and lower ends and mounted




(d) if danmage to one of the bars occurs, releasing the damaged bar fromthe
upper and | ower hol ders by rel easing the upper and | ower retainers thBJuly2006
wedge the danaged bar, and renoving and repl aci ng the damaged bar while

| eaving the other bars in place. 19. A nethod of filtering a fluid channel
conprising: (a) providing a screen systemwith a screen frane and a
plurality of bars pounted parallel to each other on supports; (b) flow ng

fluid t hresiglel theachitieren hadrpeiead e hwides. Beruppenandiewsaents of 3chnovi ng a
rake along the bars to renove debris that collets thereon; then (d) if
damage t cbasnkeing retancdangaingt clatesgl neivemeitngy t ipped amdg bovdparetdinam thhie
supports and removing and repl acing the damaged bar while | eaving the other
bars in ipleasably mbeiiab theslippRr 418) lovenpslise Srefiledtvely dnlievdaas sheMppbd shds! ot s
provided in the supports, then wedging the bars tightly between teeth of a

retainer 30gr &REYS HRAphBCadabRENRIATS r&pRctRfely;t he supports.
(b) flowing fluid through the channel and through spaces between the bars;

(¢) moving a rake along the bars to remove debris that collets thereon; then

(d) if damage to one of the bars occurs, releasing the damaged bar from the
upper and lower holders by releasing the upper and lower retainers that wedge
the damaged bar, and removing and replacing the damaged bar while leaving

the other bars in place.

19. A method of filtering a fluid channel comprising:

(a) providjng a screen system with a screen frame and a plurality of bars

mounted parallel to each other on supports;
(b) flowing fluid through the channel and through spaces between the bars;

(c) moving a rake along the bars to remove debris that collets thercon; then

(d) if damage to one of the bars occurs, releasing the damaged bar from the
supports and removing and replacing the damaged bar while leaving the other bars in
place; wherein

step (a) comprises placing the bars within slots provided in the supports, then
wedging the bars tightly between teeth of a retainer and securing the retainer to one of

the supports.
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