FOAM PROPORTI ONI NG SYSTEM W TH LOW END CONTROLLER
RELATED APPLI CATI ONS [ 0001] This application clains
w@eri0ondg3ys under 35 U.S.C. 119 to United StateBCT/US2009/030156
Provi si onal Patent Application No. 61/009,864 filed on
January 3, 2008, the entire contents of which is
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from spreading and protecting adjacent structures. As is set out in the United States Reissue
Patent No. 35,362 issued to Arvidson et al. (“the Arvidson Reissue patent™), the teachings of
which are hereby. incorporated by reference, it is desirable to have a foam injection system
that is capable of automatically proportioning the foam additive in the concentration required
for the specific fire-fighting problem. The Arvidson Reissue patent describes a system that
is readily suited to residential fires, automobile fires, and those applications, where water

flow rates tend to be below 1,000 gallons-per-minute.

SUMMARY

[0004] Some embodiments of the invention provide a foam proportioning system, which

can inject a liquid foam concentrate into at least one discharge line. The foam proportioning



[ 0004] Sone enbodi nents of the invention provide a
foam proportioning system which can inject a liquid
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[0009] IG. 2C is a graph of a flow rate through the di ert of the foam propomonmg

system in order to fulfill the demand of FIG. 2A according to one embodiment of the

invention.

[0010] FIG. 3A is a graph of a varying demand of the liquid foam concentrate requested

by the foam proportioning system according to one embodiment of the invention.

{0011}] FIG. 3B is a graph of the flow rate of the foam pump resulting from the demand
of FIG. 3A.

[0012] FIG. 3C is a graph of a flow rate through the divert of the foam proportioning
system in order to fulfill the demand of FIG. 3A according to one embodiment of the

invention.



systemin order to fulfill the demand of FIG 3L
according to one enbodi nent of the invention.[0013]
wOo-R@9/148395 a fl ow chart of a method of operatiPQI/UB®09/030156
di vert according to one enbodi nent of the invention.
DETAI LED DESCRI PTI ON [ 0014] Before any enbodi nents of
the invention are explained in detail, it is to be
understood that the invention is not limted inits
application to the detailsjof construction and the
arrangenent of conmponents set forth in the follow ng
description or illustrated in the fo]low ng draw ngs.
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display 108. The foam proportioning system 100 can further include a hydraulic pump 116,
a strainer 117, a foam pump 118, a master foam flow meter 120, a foam relief valve 122 (as

shown in FIG. 1B), a foam line pressure transducer 124, and a low-end calibrate/inject valve
130.

[0016] The foam proportioning system 100 can include one or more foam lines 132 and
a recirculation line 134. The pressure transducer 124 can be in communication with the
master driver 104 and/or the low-end line driver 114 so that the foam pump 118 can shut

down when a pressure in the foam line 132 is above a certain value. The recirculation line



130. . [0016] The foam proportioning system 100 can
i ncl ude one or nore foamlines 132 and a recircul ati on
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comuni cation with the master driver 104 and/or the
| ow-end line driver 114 so that the foam punp 118 can
shut down when a pressure in the foamline 132 is
above a certain value. The recirculation |inel34 can
include a first end 136 positioned downstream of the
foam punp 118 and a second end 138 positioned upstream
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order to establish a concentration of a water-foam solution. The controller 104, 14 can
operate the divert 103 in response to the proportioning ratc and the concentration of the

water-foam solution.

{0019] In some embodiments, the low-end flow meter 126 of the divert 103 can be in
communication with the controller 104, 114. The low-end flow meter 126 can monitor a
flow rate of the liquid foam concentrate through the divert 103. In some embodiments, the
low-end control valve 128 can also be in communication with the controller 104, 114. The

low-end control valve 128 can be actuated in response to a signal from the controller 104,



order to establish a concentration of a water-foam
solution. The controller 104, 114 can operate the
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least one of the discharge lines 140, 142. The controller 104, 114 can automatically maintain

a proportioning rate between the flow of water and the flow of liquid foam concentrate. The

controller 104, 114 can operate the divert 103 in response to the proportioning rate and the

predetermined concentration.

[0022] FIG. 2A illustrates a linearly increasing flow rate of demanded liquid foam
concentrate over time. At a time t;, the minimum flow rate Qs of the foam pump 118 can
be surpassed. As shown in FIG. 2B, the foam pump 118 can be operated at its minimum

flow rate Qmin up to the time t;. After the time t, the foam pump 118 can be operated to
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invention are set forth in the following claims.



[0027] FIG 4 illustrates a nethod 400 of operating
the foam proportioning system 100. A flow rate of
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sensed (at 410). The correspondi ng foam flow rate can
be conputed based on a selected concentration rate (at
420). The conputed foamflow rate can be conpared with
a mnimmflowrate Qmm of the foam punp 118 and the
result can be evaluated (a§y 430). If the foamflow
rate is higher than the mninumflow rate Qnin th
controller 104, 114 can determne if the liquid foam
entrate is directed through the divert 103 at 440.
If the liquid foam concentrate is being directed
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concentrate can be discontinued (at 450). Thereafter
or ifoahB&hg; is no flow detected through the divert
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advant ages ort

to i sighdh Gomatielconratigr. cl ai ms. CLAIMS 1. A foam pr oport| oni ng

system conprising: a foam punp; at |east one foamline
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l'ine andth f oam punp jvert having a
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first end positioned downstream of the foam punP and a
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5. The system of claim 1, wherein the at least one controller automatically

maintains a proportioning rate between a flow of water in the at.least one discharge line and a

flow of liquid foam concentrate into the flow of water.

6. The system of claim 5, wherein the controller operates the divert in response to

the proportioning rate.

7. The system of claim 1, wherein the divert includes a low-end flow meter in

communication with the at least one controller, the low-end flow meter operable to monitor a

flow rate of the liquid foam concentrate through the divert.



di vert operable to direct a portion of the flow of the
liquid foam concentrate through the recircul ation
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with the foam punp and divert, the controller
configured to automatically operate the foam punp and
the divert to maintain a m ni num How rate of the
liquid foam concentrate through the foam punp. 2 . The
system of claim 1, whereingthe divert includes a
| ow-end control valve in communication with the at
| east one contraoller, the | owend control valve
opebat i 1§e e slging & apd fugtharicomlising AdRRstHR BN 1he AL
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alve is automatically opened when a foam demand is
co?‘fé’ggr than the mininumflow rate. 4. The system of
claim 2, wherein the lowend control valve is a ball
val ¥e. Fhe Hisemefstaimrs.ofhersinghanat leastahegaairellcr Bepsahe foanst
puliBS. hsgﬂ,%gl fréih u@t&egmt R ub o ifiRL Ja; & AerpRsREOR elak REV: Bk
en a flow of water 1n the at. | east one
foxf} knehar ge | ne and a flow ofliquid foam concentrate
into the How of water. 6. The system of claimb5,
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leaston I{']oamlqn R)Oar tluraf’]t I’c])gwat ige 7. The systemof claim i,
a\?\/h? PRE ARIVEY OTHETUHES a lowend flow neter in
comTunl cation with the at |east one controller, the
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“,Q\QQo}rébgéHd%éfd@S@mr%@n,@entrate t hrough the divert.8. The
systemof claim1, and further corrpri sing a pressure
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prapagiogiog tateab Itlercorr@porﬂﬂha dsylsrgerine f cI aim8, wherein the
at | east one controller stops the foam punp when a
signal fromthe pressure transducer indicates an
overpressure in the at |east one foamline. 10. The
systemof claiml1l, and further conprising a manifold
connecting the at |east one foamline to a plurality
of water lines. 11. The systemof claiml, wherein
each foamline is in fluid conmunication



with a correspondi ng discharge line. 12. The system of
claim1ll, wherein each foamline provides an

WO paoatosio®ml proportioning rate to the correspopdi/ng009/030156
di scharge line.13. A nethod of operating a foam
proportioning system the nmethod conprising: sensing a
water flow rate through at |east one discharge |ine;
determining an appropriate foamflow rate to the at
| east water discharge ling,in order to maintain a
predet epni ned concentration of |iquid foamconcentrate
in a water stream operating a foam punp to supply a
f 1 oW of AtHEhad o apyating ateaEonierRarioniae sysiorh eremisaied permprising:
bei ng operable down to a mninmumflow rate; and
aut sensirtg a0edtdriflodirme rhirdugly atdlegd0onk ddchaak lindie fl ow of the
liquid foam concentrate. back through an inlet of the
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than the mnlme low rate of f oam punp 54’
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rate east one foam lLine conveying the
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and further conprising automatically adjusting
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through the foam punp and the appropriate flow rate

migippg) JigH retp af the fopmRUMPone foam line. 17. The method of
claim 13, and further conprising sensing a flow rate
of Whe dhwwrthedloffptuin il drandfurthérgomhpriviugotnsingehe foguilav fasclam

thr A AR R fnp.

I5. The method of claim 13, and further comprising sensing the foam flow rate in

at least one foam line conveying the liquid foam concentrate.

16.  The method of claim 15, and further comprising automatically adjusting
operation of the foam pump and diversion of the liquid foam concentrate to maintain the
minimum flow rate through the foam pump and the appropriate flow rate through the at least

one foam line.

17.  The method of claim 13, and further comprising sensing a flow rate of the

diverted portion of the flow of the liquid foam concentrate.



