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(57) Claim
1. A bar screen for screening a flow of wastewater,
the bar screen comprising:

a frame,
a first bar rack for extending across the flow of 

wastewater, the first bar rack including a plurality of 
generally vertically extending parallel and elongated first 
bars each having a top end and a bottom end, the plurality 
of first bars defining therebetween a plurality of upstream 
spaces,

a second bar rack for extending across the flow 
of wastewater, the second bar rack including a plurality of 
generally vertically extending parallel and elongated 
second bars each having a top end and a bottom end, and 

mounting means for fixing the first bar rack to 
the frame and for releasably mounting the second bar rack 
on the frame, the mounting means including a laterally 
extending first plate fixed to the first bars, a laterally 
extending second plate fixed to the second bars and 
overlapping a portion of the first plate, and a fastener 
fixing the first plate to the frame and connecting the 
second plate to the frame such that the second plate can be 
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selectively moved relative to the first plate, the first 
and second bar racks thereby defining a fine screen 
compound bar rack wherein the second bars have a portion 
aligning with a respective upstream space.
10. A bar screen for screening a flow of wastewater,
the bar screen comprising:

a frame,
a first bar rack including a plurality of 

generally parallel, elongated first bars defining 
therebetween a plurality of upstream spaces,

a second bar rack located immediately downstream 
of the first bar rack, the second bar rack including a 
plurality of generally parallel, elongated second bars, 

means for fixing the first bar rack to the frame, 
means for mounting the second bar rack on the 

frame to provide a compound fine screen bar rack extending 
into the flow of wastewater and having an effective screen 
opening, and

means for enlarging the effective screen opening 
in response to changes in flow conditions wherein the means 
for enlarging the effective screen opening of the compound 
fine screen bar rack includes a releasable connection 
between the second bar rack and the frame, and wherein the 
releasable connection automatically disconnects when the 
flow of wastewater exerts a pressure on the fine screen 
compound bar rack exceeding a threshold pressure.
14. A bar screen for screening a flow of wastewater,
the bar screen comprising:

a frame,
a first bar rack including a plurality of 

generally parallel, elongated first bars defining 
therebetween a plurality of upstream spaces,

a second bar rack including a plurality of 
generally parallel, elongated second bars,

meais for fixing the first bar rack to the frame, 
means for mounting the second bar rack on the 

frame to provide a compound fine screen bar rack for 
extending into the flow of wastewater and having an 
effective screen opening, and
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means for enlarging the effective screen opening 
in response to changes in flow conditions wherein the means 
for mounting the second bar rack affords rearward pivotal 
movement of the second bar rack relative to the first bar 
rack.
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The following statement is a full description of this 
invention, including the best method of performing it known 
to me/us:
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BAR SCREEN HAVI-NG .COMPOUND FINE SCREEN BAR RACK

BACKGROUND—QF._.TH£—INVENTION

The invention relates to bar screens for screening a 
flow of wastewater, and more particularly to bar screens having a 

bar rack.

Re 1 ated - Prior. Art,

The processing of wastewater in industrial or municipal
,··, wastewater treatment plants or pumping stations commonly includes• · ·

: the use of a bar screen located in a channel conducting a flow of• · ·• ·
wastewater. Bar screens remove various sizes of solid waste• ·• ·

.··» carried by the wastewater so that such solids do not damage or• β ·

otherwise compromise the operation of equipment or processes 

located downstream of the bar screens. One type of bar screen
'·*; for performing such waste removal includes a bar rack, which is 

an array of spaced-apart bars that extends across the flow of• ·• ·
···. wastewater.»· · ·

Bar racks fall into one of three general» ♦·• ·
classifications! trash racks, coarse screen bar racks, and fine

I · · ·
screen bar racks. A trash rack has an effective screen opening
between bars of approximately 1-1/2" to 4.0" and a coarse screen
bar rack has an effective screen opening of approximately 3/8" to
1-1/2". A fine screen bar rack has an effective screen opening

of less than approximately 3/8". A fine screen bar rack can be
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used to remove fibers and other relatively small sized waste 

objects which are carried by a flow of wastewater and which 

otherwise might pass through a coarse bar rack.

While it is important that bar screens remove large

floating or suspended solids which might present difficulty for
the processing of the wastewater, it is at the same time 
important to allow smaller solids to pass through the screen to 
be treated in normal wastewater processing. Accordingly, the 
selection of an appropriate bar rack for a bar screen will depend
largely on the operating environment of the bar screen and on the 

processing equipment located downstream of the bar screen.

Examples of various prior art bar screens which include 

bar racks are illustrated in Vol. 1 of Envirex Water and 
Wastewater Treatment Equipment, (Binder 315), published by 
Envirex, Inc., 1901 South Prairie Avenue, Waukesha, Wisconsin 

53186-7360. An example of a fine screen bar rack is disclosed by 

U.S. Patent No. 4,187,957, which issued to Botsch on January 22, 

1980.
.·.··. Bar screens also typically include mechanical apparatus

• 0 0 0
for cleaning the bar rack and for removing waste collected by the

. .. bar rack. Such mechanical apparatus can include a cleaning rake• 0 ·0 · ·
that is supported by the bar screen for movement along the bar
rack. It is important to the effective operation of a bar

screen, and to the overall performance of the wastewater 

treatment process, that the solids collected by a bar rack be 

ENV1®231 -2-
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removed. A broken or ineffective cleaning rake can 
adversely affect the performance of such processes.

The above-identified Envirex publication
5 illustrates bar screens equipped with cleaning rakes for 

cleaning associated bar racks. Also, U.S. Patent No. 
4,184,957, which issued to Botsch on January 22, 1980, 
illustrates a bar screen including a bar rack and a 
cleaning rake for removing screenings from the bar rack.

10

SUMMARY OF THE INVENTION

The present invention provides a bar screen for 
screening a flow of wastewater, the bar screen comprising: 

15 a frame,
a first bar rack for extending across the flow of 

wastewater, the first bar rack including a plurality of 
generally vertically extending parallel and elongated first 
bars each having a top end and a bottom end, the plurality 

20 of first bars defining therebetween a plurality of upstream 
spaces,

a second bar rack for extending across the flow 
of wastewater, the second bar rack including a plurality of 
generally vertically extending parallel and elongated

25 second bars each having a top end and a bottom end, and
mounting means for fixing the first bar rack to

the frame and for releasably mounting the second bar rack 
on the frame, the mounting means including a laterally 
extending first plate fixed to the first bars, a laterally 

30 extending second plate fixed to the second bars and
overlapping a portion of the first plate, and a fastener 
fixing the first plate to the frame and connecting the 
second plate to the frame such that the second plate can be 
selectively moved relative to the first plate, the first 
and second bar racks thereby defining a fine screen 
compound bar rack wherein the second bars have a portion 

Slatt/a0n/keep/spec>/68956 94 ENVIREX_1 1.8.97
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aligning with a respective upstream space.

The present invention also provides a bar screen
for screening a flow of wastewater, the bar screen

5 comprising:
a frame,
a first bar rack including a plurality of 

generally parallel, elongated first bars defining 
therebetween a plurality of upstream spaces,

10 a second bar rack located immediately downstream
of the first bar rack, the second bar rack including a 
plurality of generally parallel, elongated second bars, 

means for fixing the first bar rack to the frame, 
means for mounting the second bar rack on the

15 frame to provide a compound fine screen bar rack extending 
into the flow of wastewater and having an effective screen 
opening, and

means for enlarging the effective screen opening 
in response to changes in flow conditions wherein the means 

20 for enlarging the effective screen opening of the compound 
fine screen bar rack includes a releasable connection 
between the second bar rack and the frame, and wherein the
releasable connection automatically disconnects when the 
flow of wastewater exerts a pressure on the fine screen 

25 compound bar rack exceeding a threshold pressure.

staf1/aerVkeep/speci/68956.94.ENVIREX_1 1.8.97
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The present invention also provides a bar screen 
for screening a flow of wastewater, the bar screen 
comprising:

a frame,

staft/aen/keep/speci/68956.94.ENVIREX_1 1.8.97
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10

a first bar rack including a plurality of 
generally parallel, elongated first bars defining 
therebetween a plurality of upstream spaces,

a second bar rack including a plurality of 
generally parallel, elongated second bars,

means for fixing the first bar rack to the frame,
means for mounting the second bar rack on the 

frame to provide a compound fine screen bar rack extending 
into the flow of wastewater and having an effective screen 
opening, and

means for enlarging the effective screen opening 
in response to changes in flow conditions wherein the means 
for mounting the second bar rack affords rearward pivotal 
movement of the second bar rack relative to the first bar 
rack.

Various other preferred features and advantages 
of the invention will become apparent to those skilled in 
the art upon review of the following detailed description, 
claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is an 

embodying the invention.
Figure 2 is an 

2-2 in Fig. 1.
Figure 3 is an

elevational view

elevational view

30

of a bar screen

taken along line

a portion of theenlarged view of
bar screen illustrated in Fig. 1.

a cross-sectional view taken alongFigure 4 is
line 4-4 in Fig. 3.

Figure 5 is
in Fig. 3.

Figure 6 is

a view taken generally along line 5-5

an exploded view of 
included in the bar screen illustrated by 

Figure 7 is a front elevational 
rack illustrated in Fig. 6.

the bar rack
Fig. 1.
view of the bar

stafVaen/keep/speci/6895€.94.ENVIREX„1 28.2.97
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Figure 8 is a side view of the bar rack illustrated in

Fig. 7.

Figure 9 is a rear view of the bar rack illustrated in

Fig. 7.

Figure 10 is a cross-sectional view taken along line
10-10 in Fig. 7.

Figure 11 is a cross-sectional view taken along line
11-11 in Fig. 7.

Figure 12 is a cross-sectional view taken along line
12-12 in Fig. 7.

Figure 13 is a view taken along line 13-13 in Fig. 8.
• · ·
• · ·

• · · · Figure 14 is a view taken along line 14-14 in Fig. 8.
« · ·
• · »
• · · ·
• · · ·

Figure 15 is a view taken along line 15-15 in Fig. 9.
• · ·
• « «

0 · e
• · ·

Figure 16 is an enlarged view of a portion of the bar
0 0 0 
0 0 ·

0 0·· screen illustrated in Fig. 2 and is taken generally along line

16-16 in Fig. 2.
•

• · · ·
• · · ·

Figure 17 is a side view of a portion of a bar screen
• · · ·

• 0 ·
• · t which is an alternative embodiment of the invention.

Figure 18 is a view taken along line 18-18 in Fig. 17.

Figure 19 is a view of the bar rack illustrated in
Fig. 17 shown in a rearwardly pivoted position.

Before one embodiment of the invention is explained in 
detail, it is to be understood that the invention is not limited 
in its application to the details of construction and the 
arrangement of components set forth in the following description 

or illustrated in the drawings. The invention is capable of

-7-ENW231APP/Z/1/04
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other embodiments and of being practiced or being carried out in 
various ways. Also, it is to be understood that the phraseology 

and terminology used herein is for the purpose of description and 
should not be regarded as limiting.

DES.CR1PT.I_ON QE—THE—PREFERRED EMBODIMENT

A bar screen 10, which is a first embodiment of the
invention, is illustrated in Figs. 1-16. Referring first to
Figs. 1 and 2, the bar screen 10 is used for screening a flow 14
(shown schematically) of wastewater conducted through a channel
18. The bar screen 10 includes (Fig. 1) a frame 22 having a pair

of side members 26 located within respective opposite walls of

0
the channel 18 and extending upwardly outwardly
past a service floor 30. The upper ends of the 

of the channel 18

side members 26
support a raised platform 34 and, as best shown in Figs. 2, the
lower ends of the side members 26 are connected by a base 38.
Each side member 26 has a pair of chain guides 42, 44 which open

0 «0 0 0 ·A 0 ♦
• 00» ■ ·0 0 0 0

inwardly of the channel

below, one of the chain

chain guide 44 is

18. As discussed more particularly
guides 42 is a downward run and the other

an upward run.
• «0• 00 0 0
0 0 0 0 A0 · « ·

The bar screen 10 illustrated by Fig. 1 also includes a

fine screen compound bar rack 46 extending between the side

members 26 of the frame 22. The fine screen compound bar rack 46

also extends across the channel 18 and, accordingly, across the

flow 14 of wastewater. The bar screen 10 also includes a

ENV»231^PP/2/1/M

0 0 ·
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cleaning rake 50 for removing solids collected by the fine screen 

compound bar rack 46, and a rake drive 54 for moving the cleaning 

rake 50.

The rake drive 54 includes (Fig. 2) a foot shaft 58 

supported by the side members 26 adjacent the base 38 of the 
frame 22 and a pair of foot sprockets 62 (one shown in Fig. 2) 
fixed to the opposite ends of the foot shaft 58. The rake drive 
54 also includes a head shaft 66 supported by the side members 26 

above the platform 34, and a pair of head sprockets 70 (one shown 

in Fig. 2) and a driven sprocket 74, each of which are fixed to 

the head shaft 66. The rake drive 54 also includes a pair of 

endless chains 78 (only one shown in Fig. 2) which are housed 
within the chain guides 42, 44 of a respective side member 26 and 
which are engaged with a head sprocket 70 and a foot sprocket 62. 

The driven sprocket 74 is drivirqly engaged by an endless drive 

chain 82 which is driven in turn by a motor 86 located on the 
platform 34.

The rake drive 54 also includes (Fig. 1) a rake support 
90 which is carried by the chains 78 and which, in turn, carries 
the cleaning rake 50. Referring to Fig. 2, the rake support 90 
and the cleaning rake 50 carried thereby travel downwardly along 
the upstream chain guide 42, about the foot shaft 58, upwardly 
along the downstream chain guide 44, past the fine screen 
compound bar rack 46, and about the head shaft 66. As shown in 
detail in Fig. 5, the rake support 90 includes an angle bracket
94 having opposite ends adjacent the chains 78. A pair of rake

ENVIKS31.APP/2/1/M -9-
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support brackets 98 (see Fig. 5) are fixed to respective ends of

the rake support 90 and to the chains 78. In particular, and

wi-th reference to Figs. 4 and 5, each rake support bracket 98 is

fixed to a link of one of the chains 78 by a pin 100, and is
fixed to an end of the angle bracket 94 by a pair of nut/bolt
assemblies 102.

The bar screen 10 also includes (Fig. 2) a rake wiper
assembly 106 located above the platform 34 for removing collected
solids from the cleaning rake 50. A discharge chute 108 on the

platform 34 collects solids removed from the cleaning rake 50 by

the wiper assembly 106.

• ·
4• 9• · ·

• 9

More particularly, and with initial reference

Fig. 6, the fine screen compound bar rack 46 includes a

rack 110 and a second bar rack 210. The first bar rack

to

first bar

110

provides a plurality of elongated first bars 114. The second bar
rack 210 is located immediately downstream of the first bar rack

9··»
• ·
ft 9

• ·
9 Ο 9

9 · · - 99 9 9 9

• · ·

• · ·

• o · ·

• · · ·

210 and provides a
Figure 6 shows the
apart relation and

plurality of elongated second bars 214.
first and second bar racks 110, 210 in spaceri-
illustrates the separability of the first and

second bar racks 110, 210. Figure 8 illustrates the fine screen
compound bar rack 46 in a
bar racks 110, 210 are in

position wherein the first and second
closely spaced, mated relation. When

so closely spaced, and as shown in Figs. 7 and 8, the first bars

110 and the second bars 210 mesh.

9
9 9

9

• 9

a

Referring to Fig. 10, each first bar 114 of the first

ENV®231JV>P/2/1/»4 10-

bar rack 110 has a generally rectangular cross-section when



viewed in a plane extending perpendicular to the length of the 

first bar 114. Each first bar 110 has an upstream face 118, a 
downstream face 122, and a pair of opposite facing side faces 

126. The side faces 126 have a greater extent or surface area 
than the upstream or downstream faces 118, 122 so that each first 
bar 114 has a width, i.e., an extent across the flow 14 of 
wastewater, less than its depth i.e., an extent in the direction 
of the flow 14. The first bars 114 are held in spaced relation 
in a manner discussed below so as to define therebetween a 
plurality of upstream spaces 134. The side faces 126 of the
first bars 114 are spaced apart so that the upstream spaces 134

are approximately 7/8" wide.
Referring now to Fig. 8, the first bar rack 110 also 

includes means 130 located at the ends of the first bars 114 for 
supporting the first bars 114 in generally parallel, spaced-apart 
relation. In particular, the first bar support means 130 
includes a first bar top support 138. The first bar top support 
138 includes (Fig. 15) a plate 142 which is fixed, preferably by 
welding, to the rearward face 122 of each of the first bars 114 
adjacent the top end. For reasons discussed below, the first bar 

top support 138 has therein a pair of slots 146 respectively 

located adjacent the opposite ends of the plate 142.
The means 130 for supporting the first bars 114 also 

includes (Fig. 8) a first bar bottom support 150. The first bar
bottom support 150 includes (Fig. 14) a laterally extending plate
154 having a pair of recesses 158 located in respective opposite

ENVt823lAPP/2/1/M -11-



ends of the plate 154 and having therein a plurality of slots 162

extending in a row between

each of the first bars 114

the opposite ends. The bottom end of 

is received in one of either the

recesses 158 or slots 162. However, the bottom ends of only the

outermost first bars (identified by reference numeral 114a)

received by the recesses 158 are fixed, preferably by welding, to

the plate 154. The remainder of the bottom ends of the first
bars 114 are held in position by, but are not fixed to, the slots 
162 in the first bar bottom support 150. Preferably, and for

• · aa a
a a a a ·a a a

a a · ·

reasons discussed below, the slots 162 are appropriately sized so 
that the first bars 114 received in the slots 162 are deflectable 

« slightly laterally within the slots 162. As shown in Fig. 14, 

the first bar bottom support plate 154 also has therein a pair of 

fastener slots 166. A bottom plate fastener 170 is received by 
• · · · the slots 166 and, as shown in Fig. 2, fixes the first bar bottom 

• β• a · support 150 to the base 38 of the frame 22.
9 M · β• · · The upper end of the first bar rack
• · β ·

β ·

a a a a

110 is also fixed
to the frame 22. In particular, the frame 22 includes (Fig. 16)
a pair of first bar rack support brackets 174 (one shown in Fig.

16) fixed to the downstream face of each side member 26. Each

first bar rack support bracket 174 extends inwardly of the

channel 18 and overlies an end of the first bar top support 138.

Each first bar support bracket 174 has therein a bolt hole (not

shown) which registers with the fastener slot 146 adjacent an end
of the first bar top support 138, and is connected thereto by a

bolt 182.

ΕΝ\ΛΒ231ΑΡΡ/2/1/Μ -12-



Referring now to Fig. 10 and the details of the second

/J

bar rack 210, each second bar 214 has a generally rectangular 

cross-section when viewed in a plane extending perpendicular to 

the length of the second bar 214. Each second bar 214 also has a 

forward or upstream face 218, a rearward or downstream face 222, 
and a pair of opposite facing side faces 226. The extent of the 
side faces 226 is greater them the extent of the upstream or 
downstream faces 218, 222 so that eac*1 second bar 214 has a width 
less than its depth.

The second bars 214 are arranged in closely spaced 
relation with the first bars 114 to form the fine screen compound 
bar rack 46. In particular, the second bars 214 align with the 
upstream spaces 134 between the first bars 114. A portion of 
each of the second bars 214 extends into a respective upstream 

space 134 so that the side faces 226 of the second bar 214 and 
the side faces 126 of adjacent first bars 114 define therebetween 
a downstream space 334 which communicates with an upstream space 
134. Preferably, the downstream spaces 334 have a width of 
approximately a 1/4", i.e., the opposed portions of the side 
faces 126, 226 of the first bars 114 and the second bars 214 are 
spaced-apart approximately 1/4".

The second bar rack 210 also includes (Fig. 8) means
230 located at the ends of the second bars 114 for supporting the 
second bars 214 in generally parallel, spaced-apart relation. In 
particular, the second bar support means 230 includes a second

ENV®231APP/2/1/M -13-
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18

bar top support 234 that is fixed to the top ends of each of the 

second bars 214. The second bar top support 234 includes 

(Fig. 9) a plate 238 that extends laterally across the channel
and that is fixed, preferably by welding, to the rearward face 
each of the second bars 214. For reasons discussed below, and 

of
as

shown in Fig. 8, each of the opposite ends 242 of the second bar 
top support 234 extend downstream, and have therein a pair of 
fastener slots 246.

The second bar supporting means 230 also includes
• «00 0 00 0 0 0 
0 0 ©0 0 0• 00 ·

0 0 0 0• · *• · 0
• 0 09 0 0• 0 0

• 0 00 0 0*000

(Fig. 8) a second bar bottom support

of the first bar bottom support 150.

bar bottom support 250 includes (Fig.

250 that overlies a portion

In particular, the second
13) a plate 254 that has

therein a plurality of forwardly opening slots 258 and a pair of

recesses 262 in respective opposite ends of the plate 254. The 
··«·

0 9 9 0 • · ·• · ·
bottom end of each second bar 214 is received by one of either 
the slots 258 or the recesses 262 in the plate 254. Similar to

• 0 ·• 0 0
• 0 0 9 • 0··« ·

the engagement between the first bars 114 and the first bar

bottom support plate 154, the second bars 214 are supported by
• 0 0 0 04 9 0
• 00 1
• 0 0 ·

the second bar bottom support 250 so that only the outermost

second bars (identified by reference numeral 214a) are fixed,

preferably by welding, to the second bar bottom support 250, and

the remainder of the second bars 214 are held in place by, and
are slightly deflectable laterally within, the slots 258. The
second bar bottom support plate 254 also includes pair of

170.

ENVB231.APP/2/1/W -14-
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The second bar bottom support 250 is fixed, as shown in

4 4 44 4 4 4
4 4 4 4a · a4 4 4

4
4«

• •it4 · 9 ·
• 4 · 4• 4 0

Fig. 2, to the base 38 of the frame 22 in overlying relation to

the first bar bottom support 150 by the fastener 170. The upper

end of the second bar rack 210 is also supported by the frame 22.
As best shown in Fig. 16, the second bar top support 234 is fixed
to a respective side member 26 of the frame 22 by a pair of
fasteners 270 extending through a respective slot 246 (not
in Fig. '6) in the ends of the plate 238.

The second bar rack 210 is releasably mounted on
frame 22 of the bar screen 10 independent of the first bar

shown

the
rack

110. Referring to Figs. 8 and 12, second bar bottom support 250

can be removed from the frame 22 of the bar screen 10 while

leaving the first bar bottom support 150 in place by

loosening the fastener 170 and by sliding the second

support 250 in the direction of the slots 266 out of

slightly

bar bottom
engagement

with the fastener 170. The fastener 170 can then be tightened to

secure the first bar rack 110 to the frame 22 of the bar screen
4 4 4 4 4 4• a v 4 10. Also, with reference to Fig. 16, the upper portion of the
4 4 44 44 4 4
4 4 4 4 a

second bar rack 210 can be disengaged from the frame 22 and from

the first bar rack 110 by removing the fasteners 270 (one shown

in Fig. 16) from each end 238 of the second bar top support 234

and from the side members 26.
Such releasable support of the second bar rack 210,

which is independent of the support of the first bar rack 110,

provides a fine screen compound bar rack 46 that can be installed

as a retrofit to an existing bar screen having a single bar rack.

ENVW231APP/2H/M -15-



Also, should flow conditions the channel 18 undergo change
requiring modification of the bar screen 10, the fine screen 

compound bar rack 46 provides a flexible design to meet the 

changes in flow conditions. For example, should the bar screen 
10 having the fine screen compound bar rack 46 be installed in a 

channel 18 according to the design specifications for an expected 

volumetric flow of wastewater, and if the actual volumetric flow 
of wastewater changes from the expected volumetric flow, then the 

second bar rack 210 could be removed from the bar screen 10 if so
• · *

• · · ·

e ♦ ·
• · ·

desired.
• · · ·

• · · ·• · e• · · Conversely, if a bar screen 10 equipped with only a
• «·• · ·• · ·

« · ·• a ·« · · ·

first bar rack 110 is used to screen a flow of wastewater, and 

changes in the flow dictate the use of a fine screen bar rack, 

the fine screen compound bar rack 46 can be assembled by
•• · · · a · · ·

• a a ·• «a• · «
installing the second bar rack 210 downstream of the first bar 
rack 110. The second bar rack 210 can be I installed by loosening

r a ·• · a• ae
a a a ·• a• · · ·

the fastener 170 and sliding the bottom plate 254 under the 
loosened fastener 170. The fastener 170 can then be tightened to

hold the first and second bar racks 110, 210 in place. The 
second bar rack 210 can be further fixed to the frame 22 of the 
bar screen 10 by drilling and tapping fastener holes in the side 
members 26 to align with the slots 146 in the second bar top 
support 138. Bolts 270 can then be installed to fix the second 
bar top support 138 to the frame 22. Accordingly, the bar screen
10 provides a fine screen compound bar rack 46 having a first 
effective screen opening defined by the spacing between the first
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bars 114 and the second bars 214 and means for alternatively- 

enlarging or decreasing the effective screen opening of the bar 

rack 46 in response to the changes in flow conditions. The bar 

screen 10 thus also provides mounting means for fixing the first 

bar rack 110 to the frame 22 and for releasably mounting the 
second bar rack 210 on the frame 22.

The fine screen compound bar rack 46 also includes
(Fig. 8) means 290 for supporting the mid-portions of the first 

bars 114. The means 290 for supporting the mid-portions of the 
first bars 114 includes a plurality of generally trapezoidal 

sections 294 which extend rearwardly from the rearward faces 122 
of the first bars 114. The sections 294 are arranged in an upper 
row 298 and a lower row 302. As best shown in Fig. 11, the
trapezoidal sections 294 extend rearwardly between the second 
bars 214 and beyond the rearward faces 222 of the second bars 

214.
The means 290 for supporting the mid-portions of the 

first bars 114 also includes (Fig. 8) upper and lower first bar 

intermediate supports 306, 310 that extend laterally across the 
width of the first bar rack 110 and that are located downstream
of the second bar rack 210. The upper intermediate support 306
engages the rearward edges of the trapezoidal zections 294 in the
upper row 298, and the lower intermediate support 310 engages the
rearward edges of the trapezoidal sections 294 in the lower row
302. As best shown in Fig. 11, the upper first bar intermediate
support 306 has therein a plurality of forwardly opening recesses
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314 receiving respective trapezoidal sections 294. However, only 

the trapezoidal sections (identified by reference numeral 294a) 

extending from the outermost first bars 114a are fixed, 

preferably by welding, to upper first bar intermediate support

306. While not shown in detail, the 
support 310 is similarly constructed

lower first bar intermediate
and engages the lower row

302 of trapezoidal sections 294 in a like manner.
i

The fine screen compound bar rack 46 also includes

(Fig. 8) means 318 for supporting the mid-portions of the second

bars 214. In particular, the means 318 for supporting the mid-
0 00 0 0

0 0 O ©0 · portions of the second bars 214 includes upper and lower second

bar intermediate supports 322, 326 which extend laterally and
• 0 © · which engage the rearward face 222 of each of the second bars

• · · ·

0 0

0 ©0 0 0
0 0 0 0 0«00©

0 0 ·
o 0 o 0
0 0 0 0

214. In particular, and referring
bar intermediate supports 322 each

to Fig. 10, the upper second
has therein a plurality of

forwardly opening recesses 330 receiving a portion of a
respective second bar 214. However, the upper and lower second
bar intermediate supports 322, 326
to the outermost second bars 214a;

bars 214 are held in place by, and

are

the

are

laterally within the recesses 330.

the lower second bar
similar to the upper
in a similar manner.

fixed, as by welding, only
remainder of the second

slightly deflectable
While not shown in detail,

intermediate supports 326 if constructed
support 322 and engages the second bars 214

While the fine screen compound rack 46 is shown
including means 290, 318 for supporting the mid-portions of the
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first bars 110 and the second bars 210, it should be recognized
that such supporting means 290, 318 may be successfully omitted

from the fine screen compound bar rack 46 in flow conditions not

requiring such additional support of the first bars 110 and

second bars 210.

Referring now to Figs. 3-5, the cleaning rake 50 is

movable along the upstream face of the fine screen compound bar
rack 46 to remove therefrom solids that have been screened from

• · ·• · β ·
• · ·

the flow 14 of wastewater. As shown particularly in Fig. 3, the
cleaning rake 50 includes a base plate 370 which is bolted to the

• · ·• · ·
• e ·• c ·• · ·

• · ·• · ·• · · »

angle bracket 94 of the rake support 90. When the cleaning rake
50 moves along the fine screen compound bar rack 46, the base
plate 370 has an upstream portion 374 that extends upstream of

• · · • · · ·
• · · · • ·• ·

the rake support 90, and a downstream portion 378 that extends

downstream of the rake support 90. The downstream portion 378 of

« · · • ·• · ·
• · · ·
• · · ·

the base plate 370 also extends (downwardly in Figs. 3 and 5)
between the rake support 90 and into closely spaced relation to
the upstream faces 118 of the first bars 114. This extension of

• ·• «·
• e · · the base plate 370 between the rake support 90 and the fine

screen compound bar rack 46 provides strength to the cleaning
rake 50 to withstand stresses placed on the cleaning rake 50 as
it moves along the fine screen compound bar rack 46 and as it
removes collected solids.

As best shown in Fig. 4, a plurality of fingers 382
extend from the downstream portion 378 of the base plate 370 into
meshed relation with the first bars 114 and second bars 214. The
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fingers 382 extend into the upstream spaces 134 defined by the 

first bars 114 and the end 386 of each finger 382 extends into
closely spaced relation to an upstream face 218 of a second bar 
214. Each of the fingers 382 has a width approximating the width 
of the upstream spaces 134 and each has a length approximately
twice its width. Each finger 382 also has (Figs. 4 and 5) a
distal end 386 having a pair of spaced-apart prongs 390 which 
extend to either side of a second bar 214 and into a downstream 
space 334 between the first and second bars 114, 214. Each prong 
390 has a width approximating the width of a downstream space 
334, and each prong 390 has a length which is approximately 1.5 
times its width.

As best shown in Fig. 3, the upper surface of each
finger 382 is flush with the upper surface of the base plate 370. 

The extent of the ends of the prongs 390 and the ends 386 of the 

fingers 382 along the first and second bars 114, 214 is less than 
that of the downstream portion 378 of the base plate 370.
However, the bottom surface of each finger 382 tapers (upwardly
in Fig. 3) from slightly downstream of the downstream portion 378 
the base plate 370 to the end of each prong 390 so that the 
height of each finger 382 diminishes approaching the distal end 

of the prongs 390.
The fingers 382 and prongs 390 are sufficiently wide to

effectively remove solids from the upstream and downstream spaces
134, 334 and from the upstream faces 118, 218 of the first and
second bars 114, 214 but preferably do not drag excessively along
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the first and second bars 114, 214. Also, the tapered 

thicknesses of the fingers 382 and prongs 390 provide supporting 

material to strengthen the fingers 382 and prongs 390 to 

withstand operational stresses of the bar screen 10 and to resist 
breakage.

The means 130, 230 which support the first bars 114 and
the second bars 214, and which afford slight lateral deflection

of the first
the cleaning

bars 114 and second bars 214, also cooperate with 
rake 50 to resist breakage of the fingers 382 and

0 0 0• et»
• · ·0 0 0 prongs 390. Should collected solids become lodged between the
C 0 ·It ·
• 0·• O 0a aa

• 0 0• 0 0

side faces 126,
fingers 382 and
tend to deflect

the fine screen

226 of the first and second bars 114, 214 and the
prongs 390, the first and second bars 114,
laterally to allow the rake 50 to continue

compound bar rack 46 rather than resisting

214
along

the
«• · · ·0 0 0 0

e · » β• · ·• · ·
passage of rake 50 and possibly jamming or breaking the fingers

382 and prongs 390. By affording lateral deflection of the first
• e ·• ·• · ·
4 t S«

and second bars 114, 214, the supporting means 130, 230 reduces
breakage of the cleaning rake 50.

• · ·• ·• · 0
• · « o
• •00

Figures 17-19 illustrate a bar screen 400 including a
fine screen compound bar rack 410 which is an alternative
embodiment of the invention. The fine screen compound bar rack 
410 shown in Figs. 17-19 is substantially similar to the fine 
screen compound bar rack 46 shown in Figs. 1-16, and common 
features are identified with common reference numerals.

The fine screen compound bar rack 410 includes
(Fig. 17) first and second bar racks 414, 418 including
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respective first bars 114 and second bars 214. Also, the first

and second bar racks 414, 418 respectively include a first bar

top support 138 and a second bar top support 422. The opposite
ends of second bar top support 422 extend rearwardly and have

therein a single slot 434. The fine screen compound bar rack 410
also includes a first bar bottom support 426, which is bolted to
the base 38 of the frame 22, and a second bar bottom support 430,

which normally overlies a portion of the first bar bottom support

426. The second bar bottom support 430 is hingedly connected to
β ft ft• ft ft ft
• Oft• ft ftft ft ft ft

ft ft ft ft ft ft ftft ft ·
ft ft ft ft O ft

the first bar bottom support 426 along the rearward edges

thereof. The hinged connection between the first bar bottom

support 426 and the second bar bottom support 430 affords
rearward pivotal movement of the second bar rack 418 relative to 

the first bar rack 414 between (Fig. 17) a first generally 
• β · · 

ft ft ft ft
• ft ft ft

• · ·

upright position and (Fig. 19) a second, rearwardly _ Oted

position.
• · ·• · 9• a ·
• · · ·• c

In order to afford such pivotal movement of the second
bar rack 418 relative to the first bar rack 414, the fine screen

* e ·
• · ·
β · · ·
• · ft β

compound bar rack 410 shown in Figs. 17-19 does not include
laterally extending mid-portion support members which are fixed
to the first bar ~k 110 or which are located behind the second
bars 214. However, the fine screen compound bar rack 410 does

include (Figs. 17 and 19) upper and lower second bar intermediate 
supports 322, 324 which engage and support the mid-portions of 
the second bars 214.
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Referring particularly to Fig. 18, the fine screen 
compound bar rack 410 also includes a releasable connection 

between the second bar top support 422 and the frame 22. Various 
suitable arrangements can used to provide the releasable 

connection between the second bar reck top support 422 and the 

frame 22. For example, a spring-loaded release or latch could 
provide such a connection. In the illustrated embodiment, the 
The releasable connection between the frame 22 and the second bar
rack 418 is made by a pair of shear pins 438 (one shown in
Fig. 18) extending from a side member 26 of the frame 22 through 
a slot 434 in the second bar top support 422. Unlike the bolt 
270 (shown in Fig. 16) used to fix the second bar rack 210 of the 

fine screen compound bar rack 46, the releasable connection

(Fig. 18) between the second bar top support 234 and the side 

member 26 does not necessarily require removal of the fastener.
• « · ·

·· · Rather, the provision of a shear pin 438 to connect the second
.·.··, bar top support 422 and ths second bar rack 418 affords automatic

« · W

rearward pivotal movement of the second bar rack 418 when

pressure exerted on the compound bar rack 410 by the flow 14 of 

wastewater exceeds a threshold pressure.
In particular, during normal operation of the bar

screen 400, the second bar rack 418 of the fine screen compound 
bar rack 410 is in the first, generally upright position, and the 
flow 14 of wastewater creates rearwardly directed forces against 
the fine screen compound bar rack 410. When the pressure against

the fine screen compound bar rack 410, or the head loss across
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the fine screen compound bar rack 410, becomes excessive, the
forces acting against the second bar top support 422 and the pin

438 shear the shank of the pin 438, thereby releasing the support
of the upper portion of the second bar rack 418. When the upper
portion of the second bar rack 418 is so released, the second bar
rack 418 pivots rearwardly about the hinge away from the first
bar rack 110. As a result, the effective screen opening of the

fine screen compound bar rack 46 is increased because of the

retraction of the second bars 214 from the upstream spaces
• 80OO 8• 8 8 8 between the first bars 114. The first bar rack 110 is then the
8 8 88 8 0 8

8 0 0«O 8 088 8
• 800 8 *

sole effective screen of the flow 14 of wastewater. Thereafter,
the flow 14 through the compound bar rack can increase, and the

• · ·
• ·

e · e · pressure exerted against the bar rack should decrease. The bar
screen 400 thus al 30 provides means for enlarging the effective

88088 8 0 8
0 8 8 8O 8 8·· r

screen opening of the fine screen compound bar rack in response

to the changes in flow conditions.
8 · «8 80 8·
8 8 88 fr 888«

Thereafter, once the flow of wastewater through the bar

screen 400 subsides to normal levels of flow, the second bar rack

418 can be
β ο a
····8 8 8 8«

reset by pivoting the second bar rack 418 upwardly

toward its vertical position in closely spaced relation to the

first bar rack 110. The releasable connection between the side
member 26 and the second bar rack 418 can then be reestablished.

Various other features of the invention are set forth

in the following claims:
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

25

1. A bar screen for screening a flow of wastewater,
the bar screen comprising:

5 a frame,
a first bar rack for extending across the flow of 

wastewater, the first bar rack including a plurality of 
generally vertically extending parallel and elongated first 
bars each having a top end and a bottom end, the plurality 

10 of first bars defining therebetween a plurality of upstream 
spaces,

a second bar rack for extending across the flow 
of wastewater, the second bar rack including a plurality of 
generally vertically extending parallel and elongated

15 second bars each having a top end and a bottom end, and
mounting means for fixing the first bar rack to

the frame and for releasably mounting the second bar rack 
on the frame, the mounting means including a laterally 
extending first plate fixed to the first bars, a laterally 

20 extending second plate fixed to the second bars and 
overlapping a portion of the first plate, and a fastener 
fixing the first plate to the frame and connecting the 
second plate to the frame such that the second plate can be 
selectively moved relative to the first plate, the first

25 and second bar racks thereby defining a fine screen 
compound bar rack wherein the second bars have a portion 
aligning with a respective upstream space.
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2. A bar screen as set forth in Claim 1 wherein the
first bar rack includes a first bar rack top support engaged with 

the top end of each first bar and a first bar rack bottom support 

engaged with the bottom end of each first bar, wherein the second 
bar rack includes a second bar rack top support engaged with the 
top end of each second bar and a second bar rack bottom support 
engaged with the bottom end of each second bar, the second bar 
rack bottom support overlying a portion of the first bar rack 
bottom support and being hingedly connected to the first bar 

bottom support.

3. A bar screen as set forth in Claim 1 wherein the 

first bar rack includes a first bar rack top support engaged with 

the top end of each first bar and a first bar rack bottom support 
engaged with the bottom end of each first bar, wherein the second 

bar rack includes a second bar rack top support engaged with the 
top end of each second bar and a second bar rack bottom support 
engaged with the bottom end of each second bar, the second bar 

rack bottom support overlying a portion of the first bar rack 
bottom support, and wherein the means for releasably mounting the 

second bar rack on the frame alternatively affords installation 
and removal of the second bar rack independent of the first bar 
rack.
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4. A bar screen as set forth in Claim 1 wherein the
second bar rack is movable relative to the first bar rack in
response to excessive pressure on the second bar rack by the flow

of wastewater.

5. A bar screen as set forth in Claim 1 and further

including a cleaning rake which is movable along the first bars

and the second bars and which includes a plurality of fingers
which extend into the upstream spaces.

6. A bar screen as set forth in Claim 5 wherein the

each second bar has a pair of opposite side faces, and wherein

the fingers of the cleaning rack have ends extending in closely

spaced relation to opposite faces of the second bars.

7. A bar screen as set forth in Claim 1 wherein each
of the second bars has a mid-portion extending between the top
end and the bottom end, and wherein the second bar rack includes
means for supporting the mid-portions of the second bars.

• · ·
• · β
• · · ·
• · · * 8. A bar screen as set forth in Claim Ί wherein each

first bar has a mid-portion extending between the top end and the

bottom end, and wherein the first bar rack includes means for

• · · 
e ·

• ·

• ·

• · · «

supporting the mid-portions of the first bars.
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9. A bar screen as set forth in Claim 1 wherein the
first bars and the second bars are slightly deflectat e 
laterally with respect to the direction of flow.

5 10. A bar screen for screening a flow of wastewater,
the bar screen comprising:

a frame,
a first bar rack including a plurality of 

generally parallel, elongated first bars defining 
10 therebetween a plurality of upstream spaces,

a second bar rack located immediately downstream 
of the first bar rack, the second bar rack including a 
plurality of generally parallel, elongated second bars, 

means for fixing the first bar rack to the frame, 
15 means for mounting the second bar rack on the

frame to provide a compound fine screen bar rack extending 
into the flow of wastewater and having an effective screen 
opening, and

means for enlarging the effective screen opening
2 0 in response to changes in flow conditions wherein the means 

for enlarging the effective screen opening of the compound 
fine screen bar rack includes a releasable connection 
between the second bar rack and the frame, and wherein the 
releasable connection automatically disconnects when the

25 flow of wastewater exerts a pressure on the fine screen 
compound bar rack exceeding a threshold pressure.

11. A bar screen as set forth in Claim 10 wherein
means for mounting the second bar rack supports the second 

30 bar rack in closely spaced relation to the first bar rack,
and wherein the means for enlarging the effective screen 
opening affords movement of the second bar rack out of 
closely spaced relation to the first bar rack.

3 5 12. A bar screen as set forth in Claim 10 and further
including a cleaning rake movable along the first bars and 
the second bars.
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10

15

20

13. A bar screen as set forth in Claim 10 wherein the
, and wherein the second 

rack includes means for supporting 
second bar rack.

second bars each have a mid-portion 
bar the mid-portions of
the

14.
the

flow of wastewater,

plurality of

A bar screen for screening a
bar screen comprising:

a frame,
a first bar rack including a

generally parallel, elongated first bars defining 
therebetween a plurality of upstream spaces,

a second bar rack including a plurality of 
generally parallel, elongated second bars,

means for fixing the first bar rack to
means for mounting the second bar rack

frame to provide a compound fine screen bar rack 
extending into the flow of wastewater and having 
effective screen opening, and

means for enlarging the effective screen opening 
in response to changes in flow conditions wherein the means 
for mounting the second bar rack affords rearward pivotal 
movement of the

the frame, 
on the
for
an

second bar rack relative to the first bar
• ··0 · ·0 0 ·

• ·• « ·• · »• 000

0 ·• · · rack.
• 0 ·• 0 ·0 «0• 0• · ·* 0 0• · · 0

25

15. A bar
second bar rack

• «• ·* · 0 ·0
• · 0 ·• ··• · ·• * 16. A bar
• · · • 0 ·• 0 0 30 second bar rack

screen as set forth in Claim
is hingedly connected to the

screen as set forth in Claim 
is hingedly connected at its

14 wherein the
frame.

15 wherein the
lower end to
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the frame, and wherein the upper end of the second bar rack 
is connected to the frame by a releasable connection.

Dated this 31st day of July 1997
5

ENVIREX, INC.
By Its Patent Attorneys:

GRIFFITH HACK
10 Fellows Institute of Patent

Attorneys of Australia.

··«···
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ABSTRACT
A bar screen for screening a

bar screen comprising a frame, a first
flow of wastewater, the
bar rack supported ‘ ; the

frame and extending across the flow of wastewater, the first bar
rack including a plurality of generally parallel, elongated first
bars each having a top end and a bottom end, the plurality of
first bars defining therebetween a plurality of upstream spaces,
a first bar rack top support engaged with the top end of each
first bar and a first bar rack bottom support engaged with the
bottom end of each first bar, a second bar rack supported by the
frame and extending across the flow of wastewater, the second bar

rack including a plurality of generally parallel, elongated

second bars each having a top end and a bottom end, a second bar

rack top support engaged with the top end of each second bar and

a second bar rack bottom support engaged with the bottom end of

a aa a · «• aaa
• a a• a aa a a a

a a a«a a aa a a
a »aa · ·c aa

a ··a · ·• ••a

each second bar, the second bar rack
portion of the first bar rack bottom
arrangement for fixing the first bar

bottom support overlying a
support, and a mounting
rack to the frame and for

releasably mounting the second bar rack on the frame, the first

and second bar racks thereby defining a fine screen compound bar

····
rack wherein the second bars have a portion extending into a

a a a a a a
respective upstream space.

a a· • a• ··
a a a· a . a····

• ·• · ·
a ·β a e
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