US010385578B2

a2y United States Patent 10) Patent No.: US 10,385,578 B2

Elsawi 45) Date of Patent: Aug. 20, 2019
(54) POLYVINYL CHLORIDE CONDUIT FOR 3,195,726 A * 7/1965 Saurenman ............... E04H 4/12
BACKWASHING POOL FILTERS | 137/597
3,207,312 A * 9/1965 Griswold ............. BO1D 24/105
(71) Applicant: Montasser M. Elsawi, Saratoga 1365064 A * 11068 H : Bolfg/géfﬁéé
: 365, oran, Jr. ............
Springs, NY (US) 210/167.13
(72) Inventor: Montasser M. Elsawi, Saratoga 3,581,895 A * 61971 Howard .............. Bm?léfl/ég
Springs, NY (US) 3616915 A * 11/1971 Whitlock ... BOLD 37/04
( *) Notice: Subject. to any disclaimer,. the term of this 3859214 A *  1/1975 Lang ..., RO 1%)1%1/??
patent 1s extended or adjusted under 35 210/167.14
U.S.C. 154(b) by 59 days. 3,910,500 A * 10/1975 Hardison .............. AO1G 25/02
239/310
(21) Appl. No.: 15/830,705 4,105,555 A * 8/1978 Pease .......cccen... B01D 24/14
210/136
(22) Filed: Dec. 4, 2017 4115276 A * 9/1978 Kelly ....ccccveenn.n.. BO1D 29/668
137/625.29
(65) Prior Publication Data 4127485 A * 11/1978 Baker ................ BO1D 24/4631
210/167.13
US 2019/0169869 Al Jun. 6, 2019 4,153,552 A *  5/1979 Muther ..oooooooe...... BOLD 37/02
(51) Int. CL. | 2107108
BOID 37/00 (2006.01) (Continued)
ggjg i//gg 88828; Primary Examiner — Robert J Popovics
BOID 29/68 (20060) (74) AttOrneyJ Ag@ﬂtj or Firm — Behmke Innovation
CO2F 103/42 (2006'O:L) Group LLC; James Behmke; Stephen D. LeBarron
(52) U.S. CL
CPC ........... E04H 4/1218 (2013.01); BOID 29/68  (57) ABSTRACT

(2013.01); BOID 37/00 (2013.01); CO2F 1/001
(2013.01); CO2F 2103/42 (2013.01); CO2F
2303/16 (2013.01)

In one embodiment, a pool filter backwash assembly 1is
described that comprises a pool filter extension configured to
be connected to a backwash outlet of a pool filter and a
backwash shower head configured to convert a backwash
stream from the backwash outlet to a spray directed away
from the pool filter. In some embodiments, the pool filter

(58) Field of Classification Search

None
See application file for complete search history.

(56) References Cited backwash assembly further comprises a backwash shower
extension and an angled adapter. In addition, a method of
U.S. PATENT DOCUMENTS backwashing a pool filter 1s described in which a pool filter
backwash assembly 1s attached to a backwash outlet of a
2,347,092 A *  4/1944 Evans ............ EO4H 4/1209 5001 filter.
210/167.14
2,979,733 A * 4/1961 Saint Clair ........... EO4H 4/1681
137/577.5 1 Claim, 8 Drawing Sheets

550

520

530

540
590




US 10,385,578 B2
Page 2

(56)

4,194,975
4,519,914
4,530,120
4,555,334
4,564,451
4,574,048
4,704,202
4,775,485
5,360,021

5,367,723

References Cited

U.S. PATENT DOCUMENTS

A

>

P S S N

3k

%

3

3/1980

5/1985

7/1985

11/1985

1/1986

3/1986

11/1987

10/1988

11/1994

11/1994

Baker ......cocoouni. BO1D 35/153
210/108

BEtant .....ccoooevvvvivvnnnnn, B0O5SB 7/04
210/167.11

BEtant .....ccocoovvvvevvnnnnn.. B0O5SB 7/04
210/765

Cohen ....c.cooeven, BO1D 29/117
210/167.14

Cohen ...cc.coovveni, BO1D 29/117
210/411

van den Broek .... BO1D 29/114
210/136

Poyner ................... BO1D 29/54
210/108

Btani .....ccocoovvvvnvvnnnnn, B0O5B 7/04
210/696

Coleman .................. A62C 3/00
169/13

Pleva ...ccoovvvvvviivinnnnn, EO4H 4/12
137/428

5,505,844 A *

5,785,846 A *

6,878,293 B1*

7,354,512 B1*

7,468,134 B2 *

7,815,796 B2 *

8,137,545 B2 *

8,555,989 BI1 *

8,945,379 B2 *
B2 *
B2 *
Al*

9,539,520
9,816,282
2014/0001128

* cited by examiner

4/1996

7/1998

4/2005

4/2008

12/2008

10/2010

3/2012

10/2013

2/2015

1/201
11/201
1/201

7
7
4

Porter .........cccceevnn, B0O1D 24/10
210/95

Barnes .................. EO4H 4/1272
210/167.12

Portyrata ............. B0O1D 24/105
210/793

Barbe .................... BO1D 29/27
210/167.1

Hoang ................. AO1K 63/045
210/150

Nibler .................. BO1D 29/114
210/167.12

Nibler ..................... CO2F 1/001
210/167.12

Agajanian .............. A62C 31/28
169/13

Brull ................... BO1D 29/009
210/167.12

Mullis ....ooooiiiiinnnnnn, B0O1D 35/02
Chick ................. EO4H 4/1245
Mullis ...ooooviiiiinnnnn, B0O1D 35/02
210/793



U.S. Patent Aug. 20, 2019 Sheet 1 of 8 US 10,385,578 B2

=
FIG. 1A

100A




U.S. Patent Aug. 20, 2019 Sheet 2 of 8 US 10,385,578 B2

114

110
A
A
112
132
FIG. 1B

130 —



US 10,385,578 B2

Sheet 3 of 8

Aug. 20, 2019

U.S. Patent

¢ Oid

]
a2 b om ko

] & ] - bk a r = . b s s b sonoa = = .
. a h b b b & m m a4 a ra b b b b b a ok b b b b b oy oh aa h brh o nadra n h bhoadhadadadddd X X ¥
u Ty T-bi.............._.ri.....r.r.l.._..r.....r.....-.r.r.....-.....-.r.r.....r....i.-..ih.r....i.....__....i.rb.r.rb.......b.-...r.........rb}..r}..r....b.-..b.....r.....r.-..._.....-.......r.-...__......_.r.._.r.._......_......_.-..i......_.....-..1......_.r.....-..|.r.-...__.....-...r.....r i . PO o
N N N N N e e e N  aE Eak aC o Al ) i ip e iy ke d ke .
i e e e e W e e e W e e e e e e e e e e e e e e e e e e e e B e e e e e e e e e e e e e e e e e e e e e e & e i A A e s
R R A e g aad a a al a  aa  Ea EE E E  ) i X e e
A i e e Uy eyl p e g ey 0 e ey e dp iyl dp b e ek e e e e e e e e ey dp il iy ey iy iy e sl kel ik o T e o - .
L N o N N LR R ) P oy DR S in i

A A K
oy i , o L s
gy P Pl M B, R L 8 L xRN N ] LA . A

4001




US 10,385,578 B2

Sheet 4 of 8

Aug. 20, 2019

U.S. Patent

ae’

911

J€ 'Ol

I

VE "Dld

A At
o e " S

»

P

B bR i T iy

o e a  a a  Ta a a w
e

ol

e sasce

L
e T T T e e i e i

.__.“.r“...-......... o aw -

2T

N
¥ xx
PN e
S iy dp b e d b b e b o
N
T e b
X a e d u
A AL NN A LI
-
P P
-
e e d ey e e b e b
dr dp o dp ke ik A ke Ak
dr Uy dr dr dr dp ke dd A A L
S d ol i de e kA b a [
Jrodr b A A b Jrodp bk b b b omomomomoromomo '
drodp dp O O Jp dp dp Jp Jp Jp Jr b Jr = & & & r moF 1 F
Jod b Jp roip b dp e dr e h o h oaam o r P oa
drdp dr Jp dp Jr dr B b A 0k b b oa M omoromomodonoF o
Jrode dr Jr dr Jp dp dp Jp Jr b b 2 o= o m P oamoF P oFo1 o1 oa .
¥ b b drdp ik bp b A b ok w o ok owoarror .
Jode kU U b dp dr o dr b m om s owoaomomoron .o
m dp & Jrodp Jr dr o Jr Jr Jp e B m r = & m om P OF P .
b g odp b i dp dp b b de s b oaonon w1 . .
S drodg f ir it dp dr i b b om omomor R om0
S dp dp Jr B Jr dp b Jrom & o m omom o momoFoEO® 1. .
Ay o b ko b b h nomoworamaror .
b b b dr dp b dr bl om om oa r oaroaowom o
d J drodp dp dp O U Jr om b om omoF P oP PPN .. .
Jod i dp b b h b b omoraworooro . '
e dp dp B b Jr b b b b om o om komonoa o on P ..
& A o b & r hon ok
.._......-_.........._..._......._ A A oa

I e

LT . noa m Ak e de e W e iy dp dp dr My de dp e A de
e e e e e e e e e e
Ve T T e e o m e kR e de de g dpde o e e i dpdp e dp e e e s
o s e f e e m r o a a e b de e e e e de e g dp e dr My dp de
e v m omom omor om kA a a dr dr drdp e b W e dr e iy dp iy dr oy dr
N N o I o I L L
. PO R S e S e S o S T L A .
. N R L N N e L s
P N I I N N N I N o e A
LR R R R e e e ol L A e N
. N N N R A N s sl
N N O T T N A o o
' R I I T T L L
r Fomom oa k m kk w ke de e il d ol i e e dr
r O i B L L L L L L
- P o S L L N
e
T e S o o L
u > oaa

B P R M R R P,
T e e S Sy R iy g g iy g il
A A A e e e W
e  aa e e e e e
N L L e Wl ML LAl
daTalaa a ate i e e e e e
P I o o N e
A a A v e W e a
L o T T L e Sy
o T L N L
o I
L L N
i e e e ik
R L L
L T T e e e ek i
Wy Ty
P, i i i i i
P

W
i e ae T
PN
" L |




U.S. Patent Aug. 20, 2019 Sheet 5 of 8 US 10,385,578 B2

FIG. 4C
FIG. 4D

FIG. 4A




US 10,385,578 B2

Sheet 6 of 8

Aug. 20, 2019

U.S. Patent

S 'O

o o r I > B
o .41...&.4._...4._._.__.._.__-_ L) A ek e b e e R e &k ke b ke b
.4_-_.4.rt...t...tkth4... o
LN N NN
-.w e k&.......a AL
* .___._...4 W
»
[
™
.xnnaxxxv ; .
xxauxaxax o ' "y
| lnaaxlnulxuxxxnnxnxx :nlxrxrx- xrxv.n A ! n
: A A o e X i A xR X T AKX
- iy . iy R i N N R R X . lnuuunl lannul- X A _-...lnulnl__.xn y - N N N

r

- P N N T T N N e . N IIHHI IIHHIHII
l..__ .-..__.__.__.._.__.._.__ II_ Ill llﬂll l!“lll“!“!ﬂlﬂl"“l

4"l'
r
L
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
L}
L4
L}
r
L4
L}

L
r

E JOF DO BOF RO BN I BN RO DA N DN RN RO DN R N DR I RN DO R N DR U RO N R RN DR N N RO N RO RO R I B N RN R R )

b b b S b b bk b d ok ddhd b bbb d bbb d bbb d ok d S d bk kS d kb kSN

Y, gl e e e e e e
o o o b b h ks kL
EE e e e T e e e e e

.
R A e
o A X

i

N i

r

A
X

&

¥

F U o

RN e K e e e e e e
o

i b dod
e
....l.....l..-..l..-.l.....l..-..l.....l..-.l..-.l.-.l.-.ll.l.}.l.}.l....}.}.l..rl.l.l..rl..rl..rl..rl..rl..rl. l..rl..rl..r....rl. b & b & S0k b & Jr & Jpod b & b & I F a2 & kb & kb & kb & kb & k b & k b & Jp
W oy dp dp i dr dp dr dr ke de de de de de Jr dr B b e O e b b O 0 & b Jr & b U A b b e A .-..__.r.._.r.__.r.__.r.._.r.__.r.__.r.._.r.r.r.r.r.r.r.r.r.__.r.._.r.r.r.__....
dod b dr A kA ! bod e dr A b A & ] ¥ .._.r.._.._..._..t.v.._..__.__.-.r.v.r.__.v.r.t.v.-_-_

i i a A A W i de dr i dp dr s dp Jr e dp 4 dp dy dp dr dr d dr dp dp dp

S d d o h k& kY R [

¥
¥

¥

»

F

¥

X

F

»

F

»

¥

»

F

¥

X

F

»

X
R A

»

¥
L

L}
L}
r
L}
lr‘_'r LG
r
L}
*'r
r
L}
L}
r
L}
L}
r
L}
L}
r
L}
L}
r
r
L}
r
L}
L}
r
r

L]

¥
ar
X

+ r F FFrFErr
]
»
L NN )
e

ar 1rranv.v.rxnnrv.ana.ar....rxnntxv.-. o “n e
I T lrunran e a o
I A
o g JBL KN B 2 B B
R T R _.. A a

..__.HS.HHHIHHFHHFP
un..ﬂu..un IH BN K E B

e L L S e

o

T r rr 3 r Fr Fr

HHIIIIH.HHHHHH.FH.H.#
E lIHIlIlIlIlIll?ﬂﬂlllﬂﬂunﬂ?ﬂ.?’.?ﬂ.?ﬁﬂv

o i r. N R
IHIHHHPU HHHHPHHHH

XA KA A
v. x al"l"nanlrv.rrr X R

rrr rr rr oy rrrr Ny oo T

:-.'-
F
'H

. u__.
aaru
xxnnx
x naxanaalaanxr ... rxrnnxnrjx#ﬁ-
o e e e o e o e o e o
oo o e e e e o o o o

L

H HHHFHFHHH HHI"I“I?I k o .P F”u_ “H”H”F”H“HHH”.H”H”H”H”HP r.
m_x N Iununu..u_HHFPHUPFFPFFPHF.HHHPUFHFFHH’.P X

rrrrrrrY

HHIHH.HH.H!HHHHHI

H ||
e ..“a".".“."." "."g“xn,.“x”m
HRHHHHHF o vav?ﬁ#ﬂxlﬂ #ﬁlﬂﬁllllﬂll E KM XXX X XX
HHHHPFHPIHI ERREX X L R XX R N X A M N N xR

s H . HHHH HHH X lﬂﬂﬂlﬂ?ﬂ"ﬁ?ﬂ r. F oo™ Hﬂﬂlﬂﬂﬂlﬂ“ﬁ"ﬂ?ﬂ.ﬂﬂ?ﬂﬂ N AN o U.Fﬂﬂﬂiﬂxﬂv.ﬂﬂﬂﬂl- o HHHIH I H

;-

;-

A XK X X n:ﬂ i xnxnaaxnrrvrxnaxxv.xrvr - vxrrrnaannrrvg A o o e M
= B oy g R R R R _Wha i ; o xﬂr P B B P B R
) &anxr.xr.a:x R nxxxxrrxx i) A N PP
o o e e .xxnr. ¥ lﬁuauruaaaanaanrurrrxarrrxrr...r... R e W K
» . XA R N A A i iy

L ; a
var.ﬂl# .v.” Hu..! ! IPHH%I EERE X X K & & XX

x K K oA A 3 XA A wE R XN A A A
IHIIIIIHHHH I.r.un H.HHI.HIHHIHF E

__.x i E
nxnnunn Pa
A i ) A N
l N .xnxnxn”x”na W
XA K E N A

X

.. x.
”xn.a“x”anu .xnx
i )

. rxxxr.x .xn

2
A m M
2

X

|

>
X
X

i
A_x
M
>

d

b
M A
.H?!H
)

o o o A
o X R

iy o R E R ._.. .
aannn:lllnlnaan. 1:.___hn uunlall -

N

AR R AR

KX K
i iy
E XX

L

M H.l
;;';,
-

>
M,

Al
E

oot

HFHHHHHHHHHHI x
A o
E N N
k] PFHPHFHHHHIHII

2 e

A A A A A e
r.r.r.rv_r.r.xr.r.r.nvl
O A A
E A A
rxnxxxaxxxxxr.v“rvrxxrnxnanrnx.xv.r XXX XX E X
e e A e e A
o o o
uunnxr.nrxa.xx.... ! ! o ; iy u“x”..“u”xxx N
Al ; R TR R K R
o i iy ! " |
o
R R R __.:"ru_ xnnxxaxr.unrar
A A A P
Tn'x a..an..naxaxx:xxarxnrmxnxjxv“xann

F
H
]
o,
x
x
-

HHHIIE

HH'IHHHHHFHFHHHH'

N N NN N N

H"HIHIIFEIHHHHT'H

i
‘e
k]
k]

-
nﬂnxxr.'-:u:u
AL
x?l?l
;nl
X
P
'I'
2l
xnnnranrarnrrrr

H

~

)
M

1]
H
pw
H
E
]
Al
A
|
||
Al
|
]
i

KREXERERERZHNX
B "ﬂ“ﬂ!lﬂllﬂllﬂﬂﬂlﬂ

:u
LA
|
s
*
|
i
X
i

o UHHI?

N b b b R e R e e b e b e b e B e R e R e e e e e e e e e R e e e b e e e e e e e e e e e

TR R N X R XX R
HIHHHHHHHI!H.—.HHHHHIHHH ]
FHHHHIEHH.HH A
AR X M N NN M_M
HHHIIHHHHHHHHIHHHHHI

= ; A ; ; ; i A, ._

I = ; ; ; ; ; ol

L Faa ; i ; X ; ; ; x.xa.x%

- . ; ; ; ; P X LN

Dty ; ; X "X )

EY
x
.
M
A
|

;

by

]
v_1.u..Hu..HFHHHIRIHHHHHHIPHHH!I”H"H H“H“HHI“H“H“H”I “H“I“HHIHHPH.JPFHPHJFH.HP?J u.. L
N E N X M N REMRERRENSENRER ¥ IERE R K
FE A FEIE A A A X LTEENRET BT E X
& oA RN M NN ENERRESNSERMN -
L AA N EN RN XN || E KR Hlll EE X a_x
- PHF.HIHHHIHHIIIIV A XN K 4 HHRHIHHHHHHH
L] F oA - = E X E X X | x WA N ERERERERE N ENT N
& N R A X xER X E K E_X AN K E RN R RN ENERN T
l“ HIU“H l“l”ﬂ”ﬂﬂlﬂ “H”l. "l“ﬂ“ l“l A HHHHHﬂlﬂ.ﬂﬂﬂlﬂﬂﬂﬂﬂﬂlﬂﬂlﬂlﬂlﬂl l"ll
& a_ I““H.HHIH I |
- » ”H"I“IHIIHHHHIHH " II"IHI"H”H“H“H"H“H uT“H H“I H“I" .
& L B ERE XX X £ N X M g L
L IIIHHIHIHHIIFHHH ] A, E X
3 e o M oo et
* . F ] F EE
| ] HFFHHHIII B A E_N_E_m
“.r HHH EHIHHHIHFFHHIIIIIII IIH HH.HH E R IHIHHH
» - A PN A RN E_x k. ] X EE F
- M NN NE R NN ] F K e E R
i A XXX XEXENTERERE E KK A i III.I
& x XERE N X REERRN P | IE_ A
L IIIHHH.?FHHHIIIHH A Ilwﬁ
- AT L RE X KENRNERENXTERERENERESX . | .
i NERE N EREXEERREETERSERXEE N X A XX xR | ]
& MR R R NN FERRERENNNRESX E F ] .
a7 ?Hu.. e E H - o Fﬂxlﬂﬂlllﬂﬂlxlﬂﬂﬂxﬂ HIHIHIHHHHHHH lﬂl Il
iy ﬁﬂxﬂﬂﬂﬂlﬂllﬂ ERERESR X .
& MEE XX TREREMX FEIT K_I | F ]
r . oM N N RN R _IH x e N e
M N .HHH.H . - ] III || HI
L X e
e

;il
)
M
A
-
A
-I
! :H:HII
A Iﬂl
A_N
A
S
"
. |

RR

r
b

””H“u.”“u_““H”mE”H“H“!“ﬂ”ﬂ”ﬂ“ﬂ“ﬂ”ﬂﬂﬂ”ﬂ"
S A N

S S /
.FPHHHFH .Fﬂﬂﬂllllllﬂlv.vnﬂxﬂunﬂl
AN Iun

-
"

L

W

]

2

|

AN

AN
N
A
Al_al
A

||

A

A A
WA A AN
A K A
]

L
L

M
Y
Al
E |
-
A
X

|

A

A

r
x
|
A
b
>
H

LN
x ]
Hll Hﬂlﬂv

-

L]

Al

|

»
Hu'll' A A A
M 'H.. Al

™ |

= >

- .

FY

|

L Al_Al

Al

|

|

L
l-l-l |
I.h-I-

§
|
]
F
.
W
‘e
M
A
A
A

; Iy
o
u_ i S ] i i ] ! ; ; i ; | ! | AR A AR P T
v ; ; ¥ b ; o b b ; ; ; ; o anx n__.ar.v.x
L ] ] LA X A

-

L]
FY
k]
Y
H
M
Al
i
A
Al

|r
.
M
.

u.

gt

?l-l"l-l"llh l-I-I |

|
.
I
)
?l
b
it

l:h-l
"I |
A

l
x“.”x”.”.x.” “.“..
Hl"l"?”ﬂ“?”?ﬁﬂ E Hﬁﬂ

EERENNEXERE

:E:E
i! F A, |
:HPFFHHHHIIIH:E:"HHIHH
A A

o

I:H-I..
|

-.-::"

oA M AN A A A

LI
LI

L}
o
HHIIIHIHII

A N_A NN A
;-

sttt

[l K K ; K S . K K K K H
s i L

- -
'rb'r.
i

- ror
bk.bbﬁ'.
i i

- -
'l'.Ir
i

r



L] ] ] 0 )
R
nmay
o

[ r & o

r &
Ll

dr b & b oa
l.....l.r.._.r.._.._
Il.r.__nn.__|1

US 10,385,578 B2

EE
E ol

l-.1-
N NN )

LI}
oW
:_1-_1-*1-‘_-_

X X I
wya ety

x s
ey
L
O T
'\*-bbqr*
'*b- »

T .
o e .
....”.-.....h.........._..__n.-..r.__ e

.-_"Iﬁbnin.._inn.._ a 2 & b a4 am & & aa

I- -.-. ) I- I-. - L} . . . L} . - . - L)
x .rll..._.....r....... Py R T e 1 U i U " a2k oma kA oaa
ar W A o A W dpar e dr Ay dr ey ; ;
e P . ¥ :

o+ b i F F - "
.......“.i_.r e e e
¥

& & b &
e T L e a
LN el e BN L
i A b o I o
ir & i N U Uy T
o e e
EC U NN N ) L R N N O R K
i i g kW B AL N a a L ; A EAERXERER
I A L T N R ; : MW XN N N N A X R
EOE Sl St : I
M N CE N et o ]
O e i & Bl & e g W d b i e s
ER B N ._.__-"tthﬂ....r R
T T
Ll WL
A _Jr I

Sheet 7 of 8

&b b F h N b h s ks sk F A E s s K Nk ok FFA

*
Tt
R NN AL

Caa sl

..

o & &
L N M N NN
[ ] F ]

r &

o

e
dp e iy de A b ik dp
[ R A L A
P A M

P iy
A
EE e

[

™

L

" a

ey

e S
LaE L

P s ]
e r.r.._.__.__.r._..-..-..-........rn.. P T A S
" EEPCIC AL AL AN AL
Iy e e
._.n”.r....q....tn.._._...q.......q_-_ "
r .T}.}..:..T‘}.." [ ]

Aug. 20, 2019

J o b’ ;! ;! ) R

a
L N N

. K g . K g ; . . . 3 - . . [ .........__n.1|1|-.'... .r.__.__.._.n.rnl.- Jrodr hodr b d

U.S. Patent

L . . . . . . . o . . . . . . - . .
[y . . . . na kb omoamomoaaomk
i & "

i
rom .__.Il.
...._.n.r.-.- -_.__.-..._..-..-_.....l”.__
-

-
-

- .
P

N R
L] o

[T R
[

et i

)

EaC)

o [
F) H-_”.__."._.. P Sy iy i o P

ar b
L]




US 10,385,578 B2

Sheet 8 of 8

Aug. 20, 2019

U.S. Patent

9 "Old

| - .L._xx | u’ x,
e .-.!!.Mm%l..-n e
_ 4311} 100d 3YJ WioL) Aeme Pa322JIP Aeids B 0] WL3ALS YSeMMDIed 3yl sUIlISAUDD
P 131 Y } P & Y AIey Iy “
- 193111} 100d 943 JO 19[IN0 USeMMOB(Q 34} LUOL) LLRaILS ySemydeq & Suio
e
- 193j1} jo0d B JO 19[IN0 YsSeajoeq e 01 Ajguiasse yseajoeq Jajji} jood e suiyseny
e
o9 — MBS

00Y



US 10,385,578 B2

1

POLYVINYL CHLORIDE CONDUIT FOR
BACKWASHING POOL FILTERS

TECHNICAL FIELD

The present disclosure relates generally to techniques for
backwashing a pool filter, and, more particularly, to a pool
filter backwashing assembly.

BACKGROUND

According to the Association of Pool Spa Professionals,
there are 10.4 million residential and 309,000 public swim-
ming pools 1n the United States (Aug. 27, 2016). While
swimming pools come 1n a variety of shapes and sizes,
nearly all of them use a combination of filtration and
chemical treatment 1n order to continually clean the con-
tained large volume of water.

Some basic steps are recommended 1n order to maintain
sparking clean, clear pool water. One such step 1s to pump
water 1n a continuous cycle from the pool through a filter of
a properly sized filtration system, which 1s then sent back
into the pool. A pump acts as the center of the circulation
system, moving water from the pool through the filter for
removal of any dirt or debris prior to returning the water 1nto
the pool.

Backwashing 1s a vital part of the overall process and
necessary to ensure that the filtering system operates prop-
erly. Backwashing 1s a method of reversing the flow of water
through the filter, thereby flushing out contaminants from
the filter. Typically, backwashing 1s accomplished by con-
necting a waste hose to an outlet of the filter and laying the
hose out to a designated dump site near the pool. The
direction of flow through the filter 1s then changed so that
water tlows in reverse through the filter and out the waste
hose.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments herein may be better understood by
referring to the following description in conjunction with the
accompanying drawings in which like reference numerals
indicate identically or functionally similar elements, of

which:

FIGS. 1A-1B show an overhead view of an embodiment

of the pool filter backwash assembly;

FIG. 2 shows an exploded view of an embodiment of the
pool filter backwash assembly;

FIGS. 3A-3D show views of the pool filter connector used
in various embodiments of the pool filter backwash assem-
bly:

FIGS. 4A-4D show views of the backwash shower head
used 1n various embodiments of the pool filter backwash
assembly;

FIGS. SA-5B show an example use of the pool filter
backwash assembly; and

FIG. 6 shows an example simplified procedure for back-
washing a filter using embodiments of the pool filter back-
wash assembly.

It should be understood that the above-referenced draw-
ings are not necessarily to scale, presenting a somewhat
simplified representation of various preferred features 1llus-
trative of the basic principles of the disclosure. The specific
design features of the present disclosure, including, for
example, specific dimensions, orientations, locations, and
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2

shapes, will be determined 1n part by the particular intended
application and use environment.

SUMMARY OF THE INVENTION

According to one or more embodiments of the present
disclosure, a pool filter backwash assembly 1s described that
comprises a pool filter extension configured to be connected
to a backwash outlet of a pool filter and a backwash shower
head configured to convert a backwash stream from the
backwash outlet to a spray directed away from the pool filter.
In some embodiments, the pool filter backwash assembly
further comprises a backwash shower extension and an
angled adapter. In particular, the pool filter extension may
comprise a {ilter extender having a first end attached to a
pool filter connecter, which 1s sized for the backwash outlet,
and a second end attached to the angled adapter. In addition,
the backwash shower extension may comprise a shower
extender having a first end attached to the backwash shower
head and a second end attached to the angled adapter.
Specific embodiments of the pool filter shower backwash
assembly are further described below.

In addition, according to embodiments of the present
disclosure, a method of backwashing a pool filter 1s
described in which a pool filter backwash assembly 1s
attached to a backwash outlet of a pool filter. The pool filter
backwash assembly may comprise a pool filter extension
comprising a lilter extender having a first end attached to a
pool filter connector sized for the backwash outlet, and a
second end attached to an angled adapter. The backwash
shower extension may comprise a shower extender having a
first end attached to a backwash shower head and a second
end attached to the angled adapter. In some embodiments of
the present method, a backwash stream 1s formed from the
backwash outlet, which 1s converted, by the backwash
shower head, to a spray directed away from the pool filter.

DETAILED DESCRIPTION

As discussed above, backwashing 1s an important part of
the pool filtering process and 1s necessary to ensure that the
filtering system operates properly. Backwashing reverses the
flow of water through the filter, thereby flushing out con-
taminants from the filter. In general, a waste hose, which
may be between 25 and 100 feet long, 1s connected to an
outlet of the filter, such as with a clamp, and 1s laid out to
direct the backwash flow to a designated dump site near the
pool and filter, such as the user’s lawn. However, the
backwash stream 1s often forced out through the hose at a
substantial pressure, causing the area around the exit of the
hose to become tlooded and eroded, often causing signifi-
cant damage to the foundation of the lawn. Redirecting the
flow to a new location only creates a new hole and adding
to the lawn degradation.

In addition, backwash hoses 1n general can be difficult to
maintain and manage, often becoming tangled, knotted, or
kinked. A kink in the backwash hose during use creates
additional pressure, which can cause the hose to rupture.
Furthermore, long hoses can become trip hazards or caught
up 1 a lawn mower 11 accidentally left out, and can also be
diflicult to coil or fold for storage.

The techniques described herein provide for a pool filter
backwash assembly that, when attached to the backwash
outlet of a pool filter, converts a backwash stream from the
pool filter into a spray that 1s directed away from the pool
filter. In this way, when the pool filter 1s set to backwash, the
resulting waste water stream 1s forced under pressure
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through the pool filter backwash assembly and dispersed
gently as a water spray substantially evenly over a desig-
nated area of property (e.g., a user’s lawn or garden). The
angle and direction of the spray can be adjusted as needed
at the filter, rather than at the wet designated dump area. In
addition, the assembly can be readily disassembled for easy
storage.

In more detail, the pool filter backwash assembly com-
prises a pool filter extension that 1s configured to be con-
nected to the backwash outlet of the pool filter and a
backwash shower head configured to convert a waste stream
exiting from the backwash outlet into a spray that 1s directed
away Ifrom the pool filter towards a designated dump loca-
tion. Both the direction of the spray as well as the angle
away from pool filter can be varied as desired depending, for
example, on the configuration of the pool filter and the
location available for the backwash spray, and, in some
embodiments, can be adjustable as needed. Thus, for
example, 1n one embodiment, the backwash shower head
may be directly attached to pool filter extension, thereby
forming a linear extension irom the filter in the direction of
the dump site. In other embodiments, the shower head may
be attached at an angle to the pool filter extension. For
example, the backwash shower head may be connected to a
backwash shower extension, which 1tself 1s connected to the
pool filter extension, such as through an angled adapter,
thereby forming an angled configuration (such as an
[-shape) enabling formation of an upwardly arcing spray.
Both the angle from horizontal (and the corresponding angle
of arc) as well angle away from the pool filter may vary.

In some embodiments, the pool filter extension comprises
a filter extender (e.g. a conduit) having an attached pool filter
connector. Any connector appropriately sized for the back-
wash outlet of the pool filter may be used. For example, the
pool filter connector may have a threaded end that can be
screwed onto the backwash outlet and may have an opposing
end si1zed to be secured, either temporarily or permanently,
onto the filter extender.

Specific embodiments and components of the pool filter
backwash assembly of the present disclosure are shown in
FIGS. 1-3 and discussed 1n more detail below. However, it
should be apparent to those skilled in the art that these are
merely 1llustrative 1n nature and not limiting, being pre-
sented by way of example only. Numerous modifications
and other embodiments are within the scope of ordinary skill
in the art and are contemplated as falling within the scope of
the present disclosure. In addition, those skilled in the art
should appreciate that the specific configurations are exem-
plary and that actual configurations will depend on the
specific system. Those skilled 1n the art will also be able to
recognize and identily equivalents to the specific elements
shown, using no more than routine experimentation.

FIG. 1A and FIG. 1B show an overhead view of diflerent
specific embodiments of a pool filter backwash assembly of
the present disclosure. As shown in FIG. 1A, pool filter
backwash assembly 100A comprises pool filter extension
110 and backwash shower head 120. As shown, pool filter
extension 110 includes filter extender 112 having one end
attached to pool filter connector 114 and an opposing end
attached to the backwash shower head. The pool filter
connector 1s shown having threaded end 116, which may be
any size (e.g., diameter) needed to enable secure connection
to the backwash outlet of a pool filter.

Furthermore, in the specific embodiment of FIG. 1A, filter
extender 112 1s shown as substantially linear. For example,
the filter extender may be a PVC conduit, such as 1s used in
household plumbing, and any thickness and diameter PVC
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conduit may be used. Likewise, pool filter connector 114
and/or backwash shower head 120 may also be made of
PVC, and, as such, attachment may be made permanent
using PVC cement. However, temporary attachments may
also be use, enabling, for example, the backwash shower
head to be rotatable on the filter extension. Such types of
connections will be known to those skilled in the art. In
addition, other types of conduits may be used, enabling a
bent or curved shape, such as an upwardly arcing conduit. In
addition, the length and/or arc of filter extender 112 can also
be varied as needed, for example, in order to extend the
shower head to a desired distance from the pool filter
location. That 1s, 1n some embodiments, the filter extender
may be tlexible and bendable. For the specific embodiment
show 1 FIG. 1A, the filter extender 1s rigid and linear,
having a length of from about 1 to about 25 feet, such as
from about 35 to about 20 feet, including from about 10 to
about 20 feet. Shorter lengths in general may have improved
stability during use while longer extensions provide a better
distance between the pool filter and the target dump site. In
some embodiments, filter extender 112 may have a varniable
length (e.g., periscoping length) that 1s extendable (length-
ened or shortened) as desired prior to, during, or after use
(such as for storage).

FIG. 1B shows another embodiment of the pool filter
backwash assembly of the present disclosure. In this specific
embodiment, pool filter backwash assembly 100B comprises
pool filter extension 110, backwash shower extension 130,
and angled adapter 140. Similar to the embodiment shown
in FIG. 1A, pool filter extension 110 comprises filter
extender 112 having a first end attached to pool filter
connector 114, and any of the pool filter extensions dis-
cussed above may be used. However, for this speciiic
embodiment, the f{filter extender has an opposing end
attached to angled adapter 140. In addition, backwash
shower extension 130 comprises shower extender 132 hav-
ing a first end attached to backwash shower head 120 and a
second end attached angled adaptor 140. The shower
extender may be similar to the filter extender and, as such,
may be linear or curved, rigid or flexible, fixed in length or
adjustable (e.g., periscoping length), and made of PVC or
other materials, as desired. Also, the filter extender and
shower extender may also be the same or different 1n length,
depending, for example, on the location of the pool filter. For
example, 1n the specific embodiment shown 1n FIG. 1B, both
filter extender 112 and shower extender 132 are linear and
rigid, provided strength and stability during use, and the
shower extender i1s slightly longer than the filter extender.
FIG. 2 1s a perspective view of the embodiment of FIG. 1B,
shown partly disassembled.

As shown in FIG. 1B, pool filter backwash assembly
100B has an overall bent or angled configuration, enabling
a backwash flow exiting a the backwash outlet of a pool filter
to be directed, for example, both forward from and to the
side of the pool filter. The angle formed from angled adaptor
140, angle A, may vary, depending, for example, on the
direction for the desired dump site. For example, while
generally angle A can range from 0° to 180° 1n some
embodiments, the angle of the angled adaptor 1s from about
30° to about 150°, such as from about 45° to about 135° and
from about 60° to about 120°. In the specific embodiment
shown, the angle 1s about 90°, giving the pool filter back-
wash assembly an overall L-shape. In some embodiments,
the angle 1s fixed. However, the angle may also be adjust-
able, such as throughout the ranges described above. Angle
adjustment may occur prior to use (such as when attaching
to the pool filter), during use (such as to account for a change
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in wind direction), or after use (such as for storage). Angled
adaptors providing adjustable angles will be known to those
skilled 1n the art.

As shown, for both embodiments, the pool filter backwash
assembly 1includes a pool filter connector configured to
couple to the backwash outlet of a pool filter, thereby
securing the assembly on the pool filter. A specific pool filter
connector 1s shown 1 FIGS. 3A-3D, which are perspective,
front, side, and back views respectively. As shown, pool
filter connector 114 has a generally cylindrical shape with
threaded end 116 configured to securely couple to the
backwash outlet and opposing end 118 configured to attach
to the filter extender (such as by insertion of the filter
extender into the opposing end of the connector and fixing
with an adhesive, particularly for a PVC connector). As
shown, 1n some embodiments, the threaded end has a
smaller outer diameter than the opposing end (e.g., a male
connection to fit mto a corresponding female backwash
outlet), although other configurations are possible. In addi-
tion, pool filter connector 114 may include flange 119 by
which the connector may be grasped and turned, such as
with a wrench or by hand, to tighten and secure onto the
backwash outlet. Suitable connectors will be known to one
skilled 1n the art.

In addition, for both embodiments, the shower head (e.g.,
a spray diffuser), attached either to the filter extender as 1n
FIG. 1A or to the shower extender as in FIG. 1B, 1s
configured to convert the backwash waste flow exiting the
pool filter through the backwash outlet, into an airborne
spray. A specific embodiment of the shower head 1s shown
in FIGS. 4A-4D, which are a back view, a front view, and
two side cross-sectional views respectively. As shown,
shower head 120 comprises conduit end 423 configured to
connect to an extender conduit (e.g., the filter extender or the
shower extender) and diffuser end 425 opposing the conduit
end, configure to form a flmd spray. For example, conduit
end 423 may have a circular cross sectional shape, as best
seen 1 FIG. 4A, to fit over (e.g., female fitting) or within
(e.g., male fitting) a correspondingly circular conduit. Dii-
tuser end 425 may have a generally elliptical cross-sectional
shape, having a width much smaller than its length (as best
seen 1n FIG. 4B). Other shapes are also possible, such as a
rounded rectangular shape or an oval or circular shape,
depending, for example, on the desired type of spray to be
produced.

Also, 1n general, the shower head has an overall shape that
changes 1n size from the conduit end to the diffuser end,
changing the flow from the pool filter and creatmg a spray.
For example, in the embodiment shown in FIG. 4A-4D,
shower head 120 may have a generally overall trapezoidal
shape, fanning out and 1 1ncreasmg in si1ze from conduit end
423 towards difluser end 425 1n one direction (e.g., along the
wide end of the ellipsoidal diffuser end), as best seen 1n FIG.
4C, which 1s a cross-section taken along direction X-X 1n
FIG. 4A, and tapering down and decreasing in size towards
the diffuser end in the perpendicular direction (e.g., along
the narrow end of the ellipsoidal diffuser end), as best seen
in FIG. 4D, which 1s a cross-section taken along direction
Y-Y in FIG. 4A. Thus, as shown, the diffuser end may have
an elliptical shape with a first diameter (e.g., in the direction
X-X 1 FIG. 4A) that 1s greater than the diameter of the
conduit end and a second diameter (e.g. 1n the direction Y-Y
in FI1G. 4A, which 1s perpendicular to the direction X-X) that
1s less than the diameter of the conduit end. In this way, a
flow of waste water pumped under pressure from the back-
wash outlet of a pool filter will be converted into a spray
when exiting the diffuser end of the shower head.

10

15

20

25

30

35

40

45

50

55

60

65

6

Shower head 120 may be formed using a variety of
different methods, 1n order to provide the desired fanning
overall shape. For example, 1n one embodiment, a cylindri-
cal piece of conduit, such as a short section of a PVC pipe,
may be heated at one end and compressed or otherwise
deformed to reshape the circular profile into the ellipsoidal
profile of the diffuser end. Other techmques, such as extru-
s10n, 1njection molding, or other forming methods, can also
be used, as will be known to one skilled 1n the art.

Furthermore, the diffuser end of the shower head may
turther include gratings (e.g., partitioned openings) to pro-
duce a lower density, more difluse spray. In some embodi-
ments, partially hindering the tflow out of the shower head
may provide a more powerful spray, increasing the distance
towards the targeted dump site. However, thinner gratings
and wider openings may be preferred, in some embodi-
ments, 1n order to allow solid matenals (e.g., leaves, sand,
bugs, etc.) i the backwash flow to exit the shower head and
avoid a potential pressure buildup within the pool filter
backwash assembly.

In some embodiments, various connections between com-
ponents may be able to be rotated. For example, as discussed
above, the shower head may be rotatably attached to the
filter extender or shower extender. In this way, the direc-
tionality of the spray may be changed as needed during use.
In some embodiments, the shower head may be fixedly
attached to the shower extender, and the connection of the
shower extender to the angled adaptor may be rotatable.
Also, 1n some embodiments, connections along the filter
extender (e.g., between the filter extender and the angled
adaptor and/or between the filter extender and the filter
connector) may be rotatable. This would enable the height
and distance of the spray arc to be changed as needed to
spray the backwash tlow at the desired target dump area. For
example, the spray may be directed away from the pool filter
at an angle of from about 10° to about 80° from horizontal,
including, from about 20° to about 70° and from 30° to about
60° from horizontal.

FIGS. 5A-5B show views of an embodiment of the pool
filter backwash assembly, such as pool filter backwash
assembly 100B shown in FIG. 1B, attached to a pool filter.
In operation, during backwash, based on the angle of shower
head 520, the angle of backwash shower extension 530
relative to horizontal, and the angle of angled adaptor 540,
spray 330 may be formed as a gentle arc from the high
pressure backwash waste stream exiting pool filter 590. The
length of backwash shower extension 530 (e.g., the length of
the shower extender to which the shower head and angled
adaptor are attached) and the length of pool filter extension
510 (e.g., the length of the filter extender to which the angled
adaptor and pool filter connector are attached) provide a
convenient distance between the arcing spray and the pool
filter, enabling a user to operate the filter backwash mecha-
nism without getting wet.

FIG. 6 1illustrates an example simplified procedure for
backwashing a pool filter, in accordance with the embodi-
ments herein. In general, procedure 600 may be performed
by a user positioned beside the pool filter. Procedure 600
may start at step 603 and continues on to step 610 where, as
described 1n greater detail above, a pool filter backwash
assembly 1s attached to a backwash outlet of the pool filter.
Any of the assemblies described above may be used. In
some embodiments, the pool filter backwash assembly may
comprise a pool filter extension including a filter extender
having a first end attached to a pool filter connector si1zed for
the backwash outlet and a second end attached to a back-
wash shower head. In some embodiments, the pool filter
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backwash assembly may comprise a pool filter extension
comprising a filter extender having a first end attached to a
pool filter connector sized for the backwash outlet and a
second end attached to an angled adapter and a backwash
shower extension comprising a shower extender having a
first end attached to a backwash shower head and a second
end attached to the angled adapter.

In step 615, as described in greater detail above, a
backwash stream 1s formed from the backwash outlet of the
pool filter. Formation of the backwash waste stream can vary
depending on the type of filter pump of the pool filter. Often,
this 1s accomplished by repositioning a valve 1n order to
reverse the flow of water through the filter. For example,
under normal operation, the pump of the pool filter moves
water from the pool through from the pool filter region,
which 1s generally filled with sand, and back out mto the
pool. Formation of a backwash stream may occur by pump-
ing the pool water 1n the reverse direction through the pool
filter region, removing contaminants capture by the filter, to
exit through the backwash outlet.

In step 620, as described 1n greater detail above, the
backwash stream from the backwash outlet of the pool filter
1s converted into a spray. The formed backwash stream may
be pumped by the pool filter pump through the pool filter
backwash assembly as a high pressure tlow, which may then
be diverted by the assembly to exit out 1n a direction away
from the pool filter. Furthermore, the backwash stream (e.g.,
a high pressure waste flow) 1s converted into a spray, which
may be produced by the backwash shower head of the pool
filter backwash assembly. In some embodiments, the direc-
tion of the spray may be changed prior to or during use. In
this way, when the pool filter 1s set to backwash, the
resulting waste water stream forced under pressure through
the pool filter backwash assembly 1s dispersed gently as a
water spray substantially evenly over a designated area of an
owner’s property, which significantly reduces and/or elimi-
nate damage to the property and surrounding area (e.g.,
flooding, erosion, hole formation, etc.). Procedure 600 then
ends at step 625.

It should be noted that while certain steps within proce-
dure 600 may be optional as described above, the steps
shown 1n FIG. 6 are merely examples for illustration, and
certain other steps may be included or excluded as desired.
Further, while a particular order of the steps 1s shown, this
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ordering 1s merely 1llustrative, and any suitable arrangement
of the steps may be utilized without departing from the scope
of the embodiments herein.

As will be appreciated, the above examples are intended
only for the understanding of certain aspects of the tech-
niques herein and are not limiting 1n nature. For example,
while the techniques are described primarily with respect to
a particular pool filter backwash assembly, the disclosed
techniques may be performed with additional or modified
components according to further implementations. In addi-
tion, while the techniques herein are described primarily
with respect to pool filter waste streams, the techniques
herein are not limited as such and can be adapted for use 1n
other industries, as well.

Thus, while the foregoing description has been directed to
specific embodiments, 1t will be apparent, however, that
other variations and modifications may be made to the
described embodiments, with the attainment of some or all
of their advantages. Accordingly this description i1s to be
taken only by way of example and not to otherwise limit the
scope of the embodiments herein. Therefore, 1t 1s the object
of the appended claims to cover all such variations and
modifications as come within the true spirit and scope of the
embodiments herein.

What 1s claimed 1s:
1. A method of backwashing a pool filter comprising:
1) attaching a pool filter backwash assembly to a back-
wash outlet of a pool filter, the pool filter backwash
assembly comprising
a pool filter extension comprising a filter extender
having a first end attached to a pool filter connector
sized for the backwash outlet, and a second end
attached to an angled adapter and

a backwash shower extension comprising a shower
extender having a first end attached to a backwash
shower head and a second end attached to the angled
adapter;

11) forming a backwash stream from the backwash outlet
of the pool filter; and

111) converting, by the backwash shower head, the back-
wash stream to a spray directed away from the pool
filter.
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