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SYSTEM FOR FEEDI NG SOLI D MATERI ALS TO A PRESSURI ZED
Pl PELI NE FI ELD OF THE | NVENTI ON Thi s i nvention rel ates

wgenevatily to a system of equi prent and nethodscmhmzmmmsums

using same for addition of solid materials to a

pi pel i ne. BACKGROUND OF THE | NVENTION Di fferent types
of equipnent to add materials to pressurized pipelines
are known in the art of materials handling. Some of
this equipnent is commercially avail able while others
of sy dmmav tFﬂP@FEﬁDI?ﬁ}JS@ﬂEﬁMA%IﬁkLQ R/ A PRESSDRI 219 PYPIRINE
pil ot plant operations. See U S. Patent No. 3,353,723
whi ch describes and clains a rotary val ve for batching
and charging | oose materials, for instance gr anul ar,

chi pped or otherw se_cq ted, subs ces, into a
cont ai ner under |nte”Fl 6#00 ﬁq qlu §ce u. S.

Pat ent No. 4, 828, 145 mhlch descrlbes and clains a

rot ar yThliS)/leéenﬁelll @Aatwged@vlﬂsc@ arssie @f pauinyeus psl metheds of using
di spense granul ar substances consisting of fine

panteifo] additiph ot solid metatialsitp e pipeliteo handl e. The netering
devi ce consists of a spherical core rotating around a
hori zontal axis inside a casing conprising a feed
orifice and an outlet orifice. Also see U S. Patent

No. 4,687,381 whi BAGKGROUDND OFKHE INVENTIOMVI ce and
process for introducing a powder with catalytic

act i Virhiyredett t9]t)é§ ot byiigthag &b ﬁ%%a@&ial/srf@ bief@kiz@pipelines are

react or. We he pressurized liquid is conpressed air,

I
PSR SRR OISR il

%\@il%lé ﬂee(mlécrgf)f thifd e%‘?%%g}érﬂérﬁ eﬁX@Jm%’lab%Htor? X(?fn?ot plant

tercoolers, separators

operations.

See U.S. Patent No. 3,353,723 which describes and claims a rotary valve for
batching and charging loose materials, for instance granular, chipped or otherwise
comminuted substances, into a container under internal pressure.

Also see U.S. Patent No. 4,828,145 which describes and claims a rotary-type
metering device making it possible to dispense granular substances consisting of fine
particles which are difficult to handle. The metering device consists of a spherical core
rotating around a horizontal axis inside a casing comprising a feed orifice and an outlet
orifice.

Also see U.S. Patent No. 4,687,381 which describes and claims a device and
process for introducing a powder with catalytic activity into a fluidized bed

polymerization reactor.
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like, which elimnates the | oss of conpressed air and
is not clogged by sedinent in the accunulated liquid

equi pnent that provided for the addition of solid
materials to a pipeline, that also provided for
optimal contact of the solid material with the liquid
in the pipeline and also permtted addition of solid

mat eryRdnSthd Bre Pﬂfegslﬁh'fd' 1@%&58@@& dlf“ﬁrefmgcr@i:n alﬁE

I NVENTI ON I rst ‘aspect of the instant cl alne
dufbHERT: IR An b}%teﬁl i PR NE AR ARGy h'dQéQ’FB& A3 iokla A0

of solid ndt erla s to a pressurlze pi pel'i ne wherein

#th gﬁﬁ% T(g cOR ga %11’ 'sfsl’glegr%nyl? M&gr ' dherddh rsaseggﬁ}éto‘ri’ssal'}théj e

rea dISSO i n sal

1ﬁ&”ﬁrﬁf8ﬁ %ﬂ?ﬁat‘g@‘?shg fi‘?sg 8% dd é{ﬂ?s‘s@ra'fl §§ 8&? ged} itg&l!ih%ht in the

pe to convey sald solid materia
@E%ﬁg%%dlqﬁggf%u iterial feeder to a solid naterim

t t al r.ansf,
Lead vovmtl? B oIt e 8 Busky AR bRl
1 f oi nt ke n the
L e dee s B Sink e 8¢ ﬁawﬂ&gﬂ% f?ﬂlé?ﬁt?%gf the
d ial in_the
Sl matepat wih lillfl‘é‘éé‘é S SRt he are o chBCR P o
sollq material in place for a sufficient |ength of
PetFRls parpresiuized RPeknequi d i n sai d process pipeline can
contact and dlssolvesald SO|Id naterlal domnstrean1of
the point of ATRY SV

second aspect of the |nstant clalned invention is a
pel | dthe dimstpspestiofigfie instant claimed invention is a system of equipment

allowing addition of solid materials to a pressurized pipeline wherein said solid
material is conveyed in such a way as to be readily dissolved by the liquid in said
pipeline, comprising:

(a) a solid material storage container linked with a solid material feeder;

(b) solid material feeder pipe to convey said solid material from said solid
material feeder to a solid material transfer device;

(c) a solid material transfer device used to transfer said solid material from
said solid material feeder pipe to the point of intake in the process pipeline,
without allowing liquid from the process pipeline to access the solid
material in the solid material feeder; and

(d) means for holding said solid material in place for a sufficient length of

time such that the liquid in said process pipeline can contact and dissolve

It would be desirable to have a syBCemSof04/031008
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weadisuarAaal f at e;

a) fromabout 1 to about40 wei ght percent resazurin;
b) from about 0 to about 30 wei ght percent anhydrous

percent 1-hydroxyethylidene bi phosphonate, tetrasodi um
salt; and d) from about 0.0 to about 4.0 weight

percent stearate. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 is a view of the entire pellet feeder system
and pi pekiifesidcShavid dowiae SHhb pbEintSMhh B indhd 0cead

all of the elenents of the system Figure 2 is a
cut - anay p\efN4 of the first enbodi ment of the Means for
hol ding said solid material in place Element. Figure 3
IS a gyt saWRY apb@Wr Bk idshia 38RRAhvEARAC: TBet mprithg:
Means for holding said solid material 1n place

El ement. Figur [ C 4 5 Yd f .solid
nater?%l tpgﬁg 8@1J§3?%% sﬁg§?%§(§ﬁ§%%¥ mat eri al

about .t o enter ' ' S el
cut - oy vieg P GERAES Lea btepl MRy bh At
showi ng a $0li (] . ti f.the rotating

ai spenti ngtBm Foindt it hubiffokioRag n kB Rishe

al.l's open end..is oriented upwards towards the solid
E'%?hé’rsli;hé)figtf’gg%aesf’dlﬁrlnﬁgl.t’ a??gure 6 is a cut-away view of a

solid terial .tr fe i ce .show a solid

rater A afopopt BabeRd SRR PR R fepRe ng bal 1
wherein the rotating dispensing ball's open end is
ori ented downwards towards the point of intake in the

process pipeline.Figure 7 is a _cut-away View of a
Solid naterial BREERESCRIPTION QRIENRAWINGS (&,

devi ce. and entering_ the point of intake in the process

pi pel e biSPATevERS thatting pefleticedsr system pduapetipesshowing one

possible configuration of all of the elements of the system.

Figure 2 is a cut-away view of the first embodiment of the Means for holding
said solid material in place Element.

Figure 3 is a cut-away view of the second embodiment of the Means for
holding said solid material in place Element.

Figure 4 is a cut-away view of a solid material transfer device showing a solid
material about to enter the device from the top.

Figure 5 is a cut-away view of a solid material transfer device showing a solid
material at the tip of the rotating dispensing ball, wherein the rotating dispensing ball’s
open end is oriented upwards towards the solid material feeder pipe.

Figure 6 is a cut-away view of a solid material transfer device showing a solid
material at the tip of the rotating dispensing ball, wherein the rotating dispensing ball’s

open end is oriented downwards towards the point of intake in the process pipeline.

c) from about to about 60 wei BO¥/US2004/031008
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The instant clainmed invention is a system of equi pnent
allowing addition of solid materials to a pressuri zed

woizpislosze wherein said solid material is convepewuSzn4/031008

such a way as to be readily dissolved by the liquid in
said pipeline, conprising: (a) a solid materi al
storage container linked wwth a solid nmaterial feeder;
(b) solid material feeder pipe to convey said solid

mat er pgurd 7 R phwa Jaeéw of mhe kdafdrial RBASY the Qolf Bkl
mat eri al transfer device; a solid materi a

ttfaﬁﬁélf &vicd %Ma Qrﬁerﬁ%qge 15oc?nttof ﬁﬁh%fe%[thé Blodest Pigeindrat eri al
fromsaid solid material feeder pipe to the p0|nt of

intake in theppiQypep RAIITONGE T IRVERHON

[iquid fron1tne TOCEsSS plpellne TO

mat er | int Lid material eder n d ns
for - nOPIERLU o PR LR P es 4 oy g o of
sufficient length of timnme s ch that e liquidin said
prUdmakTigls i3 prygsurizd REshipeh reRad é‘E‘P grial 4 cpmigie &
mat eri al downstream of the point of intake in the
preERYaY 5 AP el disolved &y i ligpiddy aarlé RIPRYNS BAMPTEEW ng
solid materials to a pressurized pipeline, one
enmbodi(®ent 2 &tlidipstenal ptgragn erpping i fgluvléh a solidzuatesiad fpeder;
found useful for handling solid materials that are

avai | 4Dl e sphd melstialifedespipg tocamey sai aplédbmateria] fom saitbselid
solid material in the fo n of granules or powders. For
pur poses ofateral egertiensolidppiteriehtransfer detee;word " pel | et "
and the phrase "solid nmaterial” are to be taken to
mean t¢e sebd matenigl trapefet devise vsad th fveslerseig selivhpeaterial from
t hough oftentimes they are rounded or spherical or use
sonme conbisaidtsbladmaterizldendelr mprito sher it of ingpke e the processc h
as a cylinderwith rounded ends. For use with the

syst em of pipelise,evjthopraiintwingtliqeiddein tht pravess piyelindiatacckss the
not have to'be, rounded or spherical or cylindrically
shaped w tshlid auatecieldn érrdslid hhterial feeder; and

(d) means for holding said solid material in place for a sufficient length of
time such that the liquid in said process pipeline can contact and dissolve
said solid material downstream of the point of intake in the process
pipeline.

The system of equipment 10 for feeding solid materials to a pressurized
pipeline, one embodiment of which is shown in Figure 1, has been found useful for
handling solid materials that are available in most types of round shapes, rather than
solid material in the form of granules or powders. For purposes of this patent
application, the word “pellet” and the phrase “solid material” are to be taken to mean
the same thing. Pellets can have many shapes, though oftentimes they are rounded or

spherical or use some combination of round and straight geometry, such as a cylinder
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preferred pellets for an application involving the
addition of resazurin to water have a cylindrical body

wanasreemaded ends. The pellets 36 can be anywhece/uSzman31008

about 1/16 inch (about 0.2 cm to about 5 inches
(about 13 cn) in dianeter with the preferred pellets
bei ng about 7/16 of an inch (about 1 cm in dianeter.
Pi pe used in the system can be nade of any suitable

nRittefouaded@hd£ Fs LEUGHH BB sfsRin dfIEY Scﬁlﬁ%ﬁéﬂtﬂh@ﬁelfefsqmy be, but
rigid metal or plastic pipe to flexible plastic or

r 4R havRQS Be, rdi@ePbebREcEIhr ‘égl thMIyas&h&@ vhith ﬁuﬁdeg 'eﬁ}ds The
metal or plastic pipe. Suitable metal pipes include

pﬁr@l@ﬁed@éﬁl@ts QLit anodﬁnpl‘i"ctaﬁbrmn@éﬁmé Hﬁeahdltlgﬁ BPresaztiIP Rk ater have a

alum num steel, gal vani zed and bl ack pipe. Suitable

?Ag?ﬁ&leuﬁl Wd geaﬁd hﬁlﬁh dEPEM e et 36 can be anywhere from |%]\3/%lt 1/16

ene- propyl ene-di enenet fene copol yner,
T (Y
Eée‘ﬁ? 8 'b%ﬁ% aboTl't:Eﬂ 6 LEL] Ak @3}3&3 &L Hﬁ}uﬁ&‘iﬁﬁqﬁ%ﬂ d_TFE PFA

oroethyl'ene pe uoro oxy The preferred

mat er i 31;1 o]y d %\}g Q)ﬁ%e Sca%%g n}alde 01I Aty aPBZe %@egal of con|s1|'ruct10n

equi pment. 1§ avar conne
1%2{9&%%1@??%?0%35 ﬁ&%i peRs 9%63%@%’%‘)15% Siitbet e
e P hayafmd Beidfd b e @ét?@e il pipes
ar'iqrpfﬂge%?ﬁf’de%ﬁ{ et gr@”ﬁa%hs T e A
aaé'blla%ﬁ bipss SEiLlF Hiitis Abung et MD (T pknarhie %?Fg e

for delivering the pellets to.the solid materia

parthdene serbrmess ¥ e oy iy eiHeridsotGIorh &ilprippted ﬁ%lyr}rlﬂe

One suitable neans for delivering pellets to soli
ndtaideh polyarerdene ¥ VDEHpoly vivyHderrsiloride), EBE.(@trﬁ%rtOéqqﬂa/ﬂene)
feeder pipe 24, is a rotating plate (not shown) with

HoxddE; A &tetraﬂneroeﬁhvﬂenm@pﬂ@tr@llmyht Ehe prefered apieripl fapibe

of holes at a tine in response to instructions rel ayed
pipes used in this system of equipment is PVC. PVC pipe is available commercially

from many different sources including Ryan-Herco Inc., 1155 Frontenac Rd.,
Naperville IL 60563, (630)369-1141.

The solid material storage container 12 can be any commercially available
container that meets the requirements for holding and dispensing the solid material of
choice. It also can be fashioned out of available materials, such as PVC pipe that has
had a top lid fastened at one end of the pipe and a means for delivering the pellets to
the solid material pellet feeder attached to the bottom end of the pipe. One suitable
means for delivering pellets 36 to solid material feeder 22, and from there to solid

material feeder pipe 24, is a rotating plate (not shown) with holes in it, wherein the
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ei ther manually or by using sone sort of nechanical or
el ectronic controller. The plate would be | ocated at

woheoslmartiom end of solid nmaterial storage cont aCnaS2@md31008

it would be aligned such that each pellet would drop
through transparent exit tube 21, the outline and
visible end of which are shown in Figure 1. A suitable
solid material storage container that has been found

U8 16kat QB AR hlHbdFR B6lb@dt altBneSiB RespérisY & faSrd¥Rbslblaged
has the follow ng properties: Color: Gay enclosure,

Ce!itﬁﬁrmam ‘Bg%‘iﬂ Sorhd SRS M BRHnicE PH QoS Ebritlolle e plate
wi th polycarbdnaté cover Corrosion Resistance: salt
" Sl Alohin i St ML hst a)
ey S SRR R R o
R pled R TRl ASRUFARD i Rl FehRal PRl e
' iy j f (5 h t ai nl

SRR B B Rl SRR PUch 2 Stainiess
solid g%ﬁtrélg]\éa/g?lfdtargi{tglgﬁ st%gag% géng%elﬁﬁjlgiha%%%%gﬁ ﬁ)uB% useful

conmer € pac eSi ccant can

i nsert in .t .hol der to r.enpve i.sture from.the
Dot ralbap ol 8 ernEvp e pasER R PR Ul oS s e
of angg i ccant hol der isqi%tionsltr but ig iS

reco Ge T30 S0 Ig TS et REYRFIPYR M PHSSPYFe.  Anbi ent
Operating, Te rature: from about 4C to about 49C

(f rom&\%‘iﬂﬁ‘{: ]%‘SIWI @05/86&?“%‘?2@?? Humi dity: 5-100%

non- condensi ng,Requires gravity ugl to nornal
graviF?“Bﬁmtﬁ@“?@??e@#%ﬁgm“ﬁpﬁngﬁgmfSuitable solid

mat eri al _storage_contajners are avail?ble from
suppl iU Resigtange: g Withstands exposure to direct sunlight

Desiccant holder: Included to hold one or more packs of desiccant close to the
solid material. The desiccant holder is made out of a suitable material of construction
such as stainless steel and is positioned on the inside of the cover to solid material
storage container 12. Standard commercial available packets of desiccant can be
inserted in the holder to remove moisture from the atmosphere around the pellets in
the hopper. The use of a desiccant holder is optional, but it is recommended for pellets
sensitive to moisture.

Ambient Operating Temperature: from about 4°C to about 49°C (from about
40°F to about 120°F)

Humidity: 5-100% non-condensing

Requires gravity equal to normal gravity on the terrestrial planets.

Suitable solid material storage containers are available from suppliers such as

Ryan-Herco Inc., 1155 Frontenac Rd., Naperville IL 60563, (630)369-1141 and United
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Ryan-Herco Inc., 155 Frontenac Rd., Naperville IL
60563, (630)369-1141 and UnitedStates Plastic

wQan@asztis on, 1390 Neubrecht Road, Lima, OH 4580TA81®6/031008

(800) 854- 5498. Solid material feeder 22 is affixed
to solid material storage container using any standard
fastening technique. An alternative to having a
separate solid material feeder, is to use a solid

R HIAkc ﬁ@%@ﬁaﬁoﬁ habo Neut:it ReAd Db ouneiR0Y-396, @m? 854-
solid material storage container 12. The functionality
gfiggol id material feeder 22 is such that it nust be
capabl e of controlling the rate of allow ng solid

mat er gatq fiedif RASSINE APl B BhBLARl o)

cont alsner |?1to so?lszglmalterclpfffls%‘1 er |0|crf£gte Efgtgﬁer {iusing

stEr&haﬁPﬂEét&lﬁ?t‘ea{tﬁ tA’h g%gﬁveggﬁé@g% azs@gal*?% f&?ﬁl%%én?l

em Ca ngl neerin

i |
'fléeggx% is t9 fise? sgh& &%ge% LTe &; th% is g}% btgﬁ&grb ﬁld%lap%eaéo?ﬁ iaterial

eeders and
O{dlnary Skl|| in the art to select and install a

CO . . .
o RES t?erlal st orage contai ner and a solid materi al

entor bt PRk R Fld B e B %ﬁ?ﬁ?ﬁa}ﬁ%ﬂ%@&’&%"f
Bt inedte b 03851?%111 oG] il B fopesi S Solid pesplydivee
e ek Pl Bap L rn B 28 an ey st it fanbier
Rhgr o2, See Pashes Gl ﬁ@glgge%ﬁ%gg%qk oSl tiaat H for

pressure of 75 psi @ 140 and 100 psi @100 F
slase)lsswwé @&I@dméﬁlaé%ﬂomlwa@ﬁ if%?ﬂefﬁ awtiior n%@rﬂ@t@mo aida
sonmewher e between the bottom of solid material feeder
Porsammell ardipary skillan the artitel sotest and install ¢ sakidmeateripbgtprage o@tainer
there is horizontal drain pipe (also known as a
'apdp poligrmai¢rial &ederor " overfl ow tee" or

Pellets 36 leave solid material feeder 22 and enter solid material feeder pipe 24
which conveys each pellet 36 to solid material transfer device 26. Pipe suitable for
solid material feeder pipe 24 is any commercially available pipe. A list of suitable
pipe has been included previously in this text. The preferred pipe is PVC schedule 80
pipe, solvent welded where possible, capable of withstanding a maximum pressure of
75 psi @ 140°F (60°C) and 100 psi @ 100°F (38°C),

Located on solid material feeder pipe 24, somewhere between the bottom of
solid material feeder 22 and the top of solid material transfer device 26, there is
horizontal drain pipe 38 (also known as a “horizontal tee” or “overflow tee” or
“overflow hose” or even just “hose”). Horizontal drain pipe 38 is configured such that

should any fluid 32 from pressurized process pipeline 30 get past solid material
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"overfl ow hose" or even just "hose"). Horizontal drain
pi pe 38 is configured such that should any fluid 32

wobnasoprassuri zed process pipeline 30 get past PeDiUS2004/031008

material 7transfer device 26 into solid materi al
feeder pipe 24, it wll drain through horizontal drain
pi pe 38, before reaching solid material feeder 22.
Suitable materials for horizontal drain pipe 38, are

ARNsE BVide 96 intd @ik la®ril fR&der Fipe 20Nk Br drad tlﬁb% HoBikontal
hori zontal drain pipe 38 is rlgld PVC pi pe ere is a

drait FiPOLE b@foregx[egchu%‘ sBBd Welefifidedder 1. de of the tee. This

is connected to a degree el bow with a 3/4" NPT

(nati %elbleehﬁ@naﬁmleﬁ&)zoﬁt@l dkhid piaas earétgl@mg%a of ﬂémble pipe.

connection to a drain. In one enbodlnent op 0
qﬂg gf@t‘éﬁﬁ%g)eq‘&, ﬁoﬁgaea dgfiungx %gs gﬁgggf;\p@c {bgo% g ﬁgesn Wrldih

Eg’/ﬂ" }9@!&: %f&sd tQTJ?de of q.’llleetger ’Hl\{fls ebr&%cte@{%t d gﬂ:}gz eﬂletl‘pz{

W ngs, I's optional I'S presen acilitate

eradg @%@%‘?ﬁ"@kﬁ@f@?ﬁgﬁo st %@ﬁﬂoﬁ’ﬁ{i Fofbrey
enter.solid ngt

[ de %ﬁ "
i ew Bowet-BRhER et SPoLEhn R Re e P LI o

Hhia g WQ'E Ut 15 ?%ﬁo%ﬁ?{&q%%”%s@ﬁ)s s gl
TcarP Ao R %@@??ﬂe PG AP G g P fgtiae
Posi tional sensor .S used to orient rotatlng

dserrline ﬂ&?eflal’é?" G W Hateri al storage contai ner
12 and solid erial_feeder 22 are confi red an
a3 et onmasy i

oper at Balepy fesstee ! the ey
anount of pellets are fed, ~based on_an "order i nput"
TS} BETer Agie 20ar BAFRVigveohfRs GRPOIRERIL splidpaterial
operation of the solid material feeder (push a button,
Gaesteralerise 24 ishayn Biguresad, d&dok sophi sti cat ed

In Figures 4, 5, 6 and 7, motor housing 52 covers gear motor 50, which is used
to operate coupler shaft 54, which works to invert rotating dispensing ball 62.
Positional sensor 56 is used to orient rotating dispensing ball 62.

Solid material storage container 12 and solid material feeder 22 are configured
and operated in such a way as to ensure that the correct amount of pellets are fed,
based on an “order input”. The order input can either be manual, mechanical operation
of the solid material feeder (push a button, one pellet falls) or it can be of sophisticated
operation such as accepting an electronic signal from a controller which is monitoring

all aspects of an industrial water system, including the need for more of the solid

material to be added to the pressurized pipeline.
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operation such as accepting an electronic signal from
a controller which is nonitoring all aspects of an

wonadsaBezilal wat er system including the need f®CTmS2@®4/031008

of the solid material to be added to the pressurized
pi peline.Either at the bottomof solid materi al
storage container or at the top of solid materi al
feeder 22 there is a notorized rotor (not shown in any

of t mthbi SukeSoltofMRLo1dAhRERS stBraBl SdrRainddi1d Br ABe @B of RJIR
holes in it, which acts to select one pellet to

ki FEer 2 Quah, Btblizdd468r @bt shbwhtin R tHBSturddPthat

transparent because the action of the pellet noving

fothid léqﬁht@ thih dnl GPmQFe%E i RSV eﬁts% sélécQ Bhe Sffibt fo®€ ON

one sid exit tube by a suitable I ght source, such

B ﬁe&’Pﬁ?@H‘eﬁcﬁ 139201 £ePwEe 21 Hlide bARSLIHPILAR, H ok of

|ght IS et ecte e ot r SI exlt

RO AR e e it ﬂ%%?%h%?% o

SRR S SR %%%%gqﬁﬁt%‘% Lk
byl R PSSR re’gné“ibg?l BLE..o

| J 4,

o R R v %oﬂﬂ%hﬁ?r@mf&ao%&&iae “58 ot
d I t.t 60
SRR 3SR e S e
h di b

Defoctpdfas arbet P Akt BhpuBor Eél%’ggvg?l'@g%r?f%&@%d &
R s & friai i mgz' '
|.s shown at the tip of rotating dispensing ball 62

dipnspang balke% ng dispensing ball 62 is now inverted so

t hat _t he openi % s directed down through:fressurlzed
out | én Figgre 4, pellet 36 enters solid material injection device 26 at non-

pressurized inlet 61, which is at the top 60 of rotating dispensing ball 62.

In Figure 5, pellet 36 is shown at the tip of rotating dispensing ball 62. When
solid material injection device 26 receives the signal from photodiode 73 it inverts
rotating dispensing ball 62 in valve housing 64.

In Figure 6, solid pellet 36 is shown at the tip of rotating dispensing ball 62
where rotating dispensing ball 62 is now inverted so that the opening is directed down
through pressurized outlet 66.

In Figure 7, pellet 36 is shown leaving solid material transfer device 26 at the

bottom of pressurized outlet 66.
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In Figure 7, pellet 36 is shown |eaving solid nmateri al
transfer device 26 at the bottom of pressurized outl et

weaolsae2ué solid material transfer device 26 epablus004/031008

the feeding of pellets into a pressurized line,

wi thout |eaks. Solid material transfer device 26 could
be any transfer device with the follow ng
characteristics: Capable of feeding solid into

pr essysd @aelid inﬂl%néﬂ"tﬁaﬁ@éiide{q@@%enabﬁ§ 1R fetdfNdllets 36 into a
col | ecting/ di spensing ball inside a stationary casing

@eséﬁﬁh’&i 108, whhiRE Rakd&oha Hateﬁéﬂraﬁl@feﬂﬂ%ﬁd’étzg Aol b8 alPl R fer
his nmotor is activated either manually or by receipt

Qéwfg;l nltl'gfﬂ?k'olfo p%ﬂg&gltlsqgé ode which detects the

eac I'nl et and outl et openings are

cir C%%{;ﬂé Efe@“ﬁgﬁﬂ d' § Q@ﬁ&dwﬁ}gﬂffé%%g di anet er s

are pr |aneter 0 e hole in
th
e e ??%@f G OO b

gﬂggi@gs for sealing. A SU|tabIe housing is avail able
om Hayward | ndustri al Products Inc., One Hayward
I ndustri al rol i

585 420-bilsk Faora GRS 1%0% e by P Retlatfy
terial t d de .t d
Cormer oi al MR Y SR o hBEHOARE P RHBRG P Cofra e
mat eri al | ace for a sufficient length of time such
that the Fm&ﬁga safh Reliely process pi pel i ne can cont act
d | d lid d f th
R A SR A M

Figure 1 as Ystrainer 34. Two _different embodinments. of
Y- st rapehde diamelris arepeRfirably cpiayif tag dimgiggofghe hole in the ball.

Filling and emptying action using gravity.

Gaskets are around rotating dispensing ball and openings for sealing.

A suitable housing is available from Hayward Industrial Products, Inc., One
Hayward Industrial Drive, Clemmons, North Carolina 27012, 1-888-429-4635. The
other components of the solid material transfer device can be made to order using a
commercial machine shop.

The means for holding solid material in place for a sufficient length of time
such that the liquid in said process pipeline can contact and dissolve said solid material
downstream of the point of intake in the process pipeline is shown in Figure 1 as Y-
strainer 34. Two different embodiments of Y-strainer 34 are shown in Figures 2 and 3.

In Figure 2, First Y-strainer 40 has a strainer basket 70 which permits the flow
of liquid 32 while stopping solids with a specific diameter. Because of the flow

patterns of liquid 32 in Y-strainer 40, the bottom screen 46 of First Y-strainer 40 is
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In Figure 2, First Y-strainer 40 has a strainer basket
70 which permts the flow of liquid 32 while stopping

weabisds2mbt h a speci fic dianmeter. Because of tReTfiSen4/031008

patterns of liquid 32 in Y-strainer 40, the bottom
screen 46 of First Y-strainer 40 is 10where pellets 36
collect. In Figure 2 pellets are shown resting on
bottom screen 46 as they are dissolved by the flow of

Witk sé118te 36 BORS th @it I st 36 4reCABk A R EbSisAloiadreen 46
solid material as it travels onward through process

Rk a@%w ERoKONDY MY aSw P NGEE BEaBb Rhistiehth Hauid 43 lbAbRE
40. First Y-strainer 40 may be cl eaned by unfastening

k1088 sHfid mgeriramtirat%gls Shival %Bué?ﬁﬁ&%tss %ige 31 Whikh Bitfues

3, Second Y-stral ner 42 has a strai ner sket 70 which
. b ! b G 32k : . _

b e e e

;gﬁ@g%gkﬁfgggvkgs%ggﬂ%g g4o.0f strainer basket 70. Rod

ottom /4. Because of the flow
36 of Thgts s S AGaE IRER S B wiEn iR
Tl sael B b B b BB S
Fes PR ey G B conlor SR RS TR M ptom
ottt STE T gt &iauOR i Reeopd Vepiner R an s of
g S0 SRR et DA IR RSt S B e
N R TR
can work with the Y-strainer in any orientation
BAHeFE; the preferred orientation for one embodi ment

of the
In one working embodiment Y-strainer 42 is 6" long, with a %4" inside

diameter. Strainer basket 70 is 4" long and has a % " inside diameter. The longest side

of the Y is 4 %" long and is 1%4" inside diameter with a #20 mesh screen. Rod 72 has a
%" diameter and is 3 7" long.

The Y-strainers shown in Figures 1, 2 and 3 are shown with the Y-strainer
angled downwards. It has been found that the invention can work with the Y-strainer
in any orientation, however, the preferred orientation for one embodiment of the
instant claimed invention is that of Y-strainer 40, without rod 72, with the Y angled
upwards. A suitable Y-strainer for use in the instant claimed invention is constructed
of clear PVC with 20 mesh screen and union fittings. Y-strainers are commercially
available through McMaster-Carr Supply Company, P.O. Box 4355, Chicago, IL

60680-4355, (630) 833-0300.
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instant clainmed invention is that of Y-strainer 40,
W thout rod 72, with the Y angled upwards. A suitable

w28dsr0a2mer for use in the instant clai med i nveariusmou®31008

constructed of clear PVC with 20 nmesh screen and union
fittings. Y-strainers are comercially avail able

t hrough McMaster-Carr Supply Conpany, P.O Box 4355,
Chi cago, IL 60680-4355, (630) 833-0300. 11The system

of eqUuhP§RRM HREEHIHR deRABedd e &H ﬂr§ferab1y attached to
preferably attached to a backplate to facilitaté

h%@l%ﬂdt@%'f%ﬂlta@%@aﬁ&mrpﬁdc@&eﬂ%ﬂfeﬁa&@ dnd I%Hmal In by one
iment of the instant claimed i nvention

\?Mﬁltﬁﬁcmn@{lteof Qi 1ﬁ'st§f Elﬁ%d%ﬁ‘}e gyn fﬁe bgctllﬁié{% iy 4 orgﬂt%agh?% e)a’ etlhlck

rrach

Qg: e rmuntsfor thep unbi ng with_ stainless
? trac ?taWé &wo mactapad; Igf{ahardware Hwntts fordhesfpedegfnd three
| udes basket strainer 68 which, if present, is

df‘%‘ﬂltij%&fh?@hﬁﬂbé‘?g“ﬂ@} figinlpgs Ste\ﬁh]éaff@W%Sél lets 36 enter

pr ocess pi peline 30. Wien basket strainer 68 is

pr esefi oPtnal rartaf ths systsm inelndes bpsket fiingrpewhich.rif prassib tis
strainer 68 are selected to be smaller than the hol es
lasatef apsiicpa ©fPoint A8hwhere pelless Toeanter Prosess pireting 3G | Wherdhsket
i nvention has been found to be particularly useful in
piraeqr o8 iisryesehie thasizh ofithe eles indedisczaed ircbasketwtaingr 68.a8:
Patent No. 6,329, 165, MEASUREMENT AND CONTROL OF
SHB1d 15 bANDRIRE ARKTENOES it GROBEALIOBOAAGE VI TY | N

| NDUSTRI AL WATER SYSTEMS, which is hereby incorporated
by r eTleripsted claimed itresntion hasdiesn foiidto belpertisolhilylusehitlén i al
is resazurin, as is the preferred fluorogenic reagent
prciiegthe aiethnd téseribeltdnd dladfiedin 81.S. PateaniNo.NgB298 6329, 165,
it is preferred that the resazurin be fornulated into
M UREMESITAND €0NSTRGIL 0F SBSGIIET ANDL B ANRTONIO t he
art. In addition to

MICROBIOLOGICAL ACTIVITY IN INDUSTRIAL WATER SYSTEMS, which is

hereby incorporated by reference, in its entirety.

When the solid material is resazurin, as is the preferred fluorogenic reagent in
practicing the method of U.S. Patent No. 6,329,165, it is preferred that the resazurin be
formulated into a pellet using pelletizing ingredients known in the art. In addition to
resazurin in the pellet, the other pelletizing ingredients may be selected from the group
consisting of anhydrous sodium sulfate, HEDP(1-Hydroxyethylidene biphosphonate,
Tetrasodium salt) and any suitable commercially available stearate material, including,
but not limited to magnesium stearate, lithium stearate and calcium stearate. All of the
ingredients in this pellet are commercially available from known chemical supply

companies.
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resazurin in the pellet, the other pelletizing
i ngredients nmay be selected fromthe group consisting

wofo@mayds ous sodi um sul fate, HEDP(I - Hydr oxyerayiuse®me31008

bi phosphonate, Tetrasodium salt) and any suitable
commercially avail able stearate material, including,
but not limted to nmagnesium stearate, |ithium
stearate and calcium stearate. Al of the ingredients

i Nt iefeth 6F Jefilzud, Suit:BIITEF € HifhihEMRlehAefuibmOif BRW S tant
chem cal supply conpanies. 12Pell éts of resazurin,

Sith&PinGertioh, t3%ridd th the system of equi pment of the
i nstant cl ainmed’invention, conprise a) fromabout 1 to

about 40 i .0 1. about 0 to
Wei e atREE P%oaﬁ@ﬁ%ﬂd gm &b AN

about 30 wei ght percent sodium sul fate; c)

from abouiw tﬁﬁnl?%gﬁ{eo QoB&! e %?I%%Hte tarrlhafsdroél,s sodium s%ll;fate;

1- hydroxyeth I phosphon odi um sa
and d) fr t . i gh r by
tearate. Ot tionb1 ol Bad R eidhy porl G S BRI s |
conprise: a)..f.rom ahouyt to..about 25 weight percent
resazurin; b“ﬂPﬁ%%P%%gﬂFw%BmPS%&GBEt 30 wei ght percent

vei it parbaiet Ty b B ety MedRL o BheSHbnac e,

tetrasodiumsalt; and d) fromabout 0.3 to about 0.7
wei ght percent stearate. The nost preferred pellets of

resazurin_currentl onprise . a) about 20 weight
percent r d98PIFRd ¥61§:etsg%(r§€ﬁm§§1 %F’@“B’t CopPFE®nt
anhydrous sodi um sul f at e; . .

a) from about 15 to about 25 weight percent resazurin;

b) from about 20 to about 30 weight percent anhydrous sodium sulfate;

¢) from about 50 to about 60 weight percent 1-hydroxyethylidene
biphosphonate, tetrasodium salt; and

d) from about 0.3 to about 0.7 weight percent stearate.

The most preferred pellets of resazurin currently comprise:

a) about 20 weight percent resazurin;

b) about 25 weight percent anhydrous sodium sulfate;

c) about 54.5 weight percent 1-hydroxyethylidene biphosphonate,
tetrasodium salt; and

d) about 0.5 weight percent stearate, which is magnesium stearate.

When formulating these pellets it must be taken into account that resazurin is
typically not available in a 100% actives form for use as a raw material. It is more

typical to have resazurin available in a form of from about 75% to about 85% actives.

13
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worb@he2per cent st earat e,

c) about 54.5 weight percent 1-hydroxyethylidene
bi phosphonate, tetrasodiumsalt; and d) about 0.5

When fornulating these pellets it nmust be taken into
account that resazurin is typically not available in a
100% actives formfor use as a raw material. It is

-more typical to have resazurin available in a form of

fAIDRRi R PetceriRids bPred ot gR8YnaRdsk Y hulalidd M hTRbtive”

percentages of resazurin given in these fornulations
MLzas. "active" resazurin. The resazurin pellets are
provided in a rounded formw th approximately a 7/ 16"

di ametgf reshburil r%)%ﬁﬁf'&re ﬁI’ch?deQ 584 ﬁfuﬁ@éﬁ B Wih aﬁgrommately a

resazurin i's in the shape of a cylinder wth rounded

?5}1‘*? FERETURPYRE SRt PR BLERRE bE R B TP ttncer
SHAMGRH Bl 2hd I8 Jf r%a-&umi Rl lmngoﬁ%o%éfauﬂa%e

sys em of equi resazuri
h
nglétﬂn?%bé 1%1?&%%1 g Q?t%%fagd Ignlle ?zm g(% eatpelt | :t FSJr Ief] egt
reaso ablethgﬁgt bout

ol o T O Sbelnd 3 ysg%%"%eqmenaw Brap petes,
b En Blefe i Be? bt S GRR s b e g%f AALAARS R Shrets
D& Bt \RoG HES RO s S5k BaioRimgr %F@?etetﬁ@% fioft

Pt b Elons et e Pa OB GBI FETOR: 4 g per minute to at

enmbo nents are not intended to be exhaustive_or

3951 ¢ OHbS oFellpsder minfR prthmoskREeiRarbLy IR aDAYS AR B Reg minute
intended to cover all alternatives, nodifications and
SQefimuest derslg PR hi n its spirit and scope, as

defined by the o _ ) ) )
ile the present invention is described above in connection with preferred or

illustrative embodiments, these embodiments are not intended to be exhaustive or
limiting of the invention. Rather, the invention is intended to cover all alternatives,
modifications and equivalents included within its spirit and scope, as defined by the

appended claims.
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woizpislosze wherein said solid nmateri al

appended clains. 14CLAIMS . A system of equi prment
allowing addition of solid materials to a pressuri zed

such a way as to be readily dissolved by the liquid in
said pipeline, conprising: (a) a solid materi al
storage container linked wwth a solid nmaterial feeder;
(b) solid material feeder pipe to convey said solid
material fromsaid solid gpagvisal feeder to a solid
material transfer device;  (c) a solid materi al

transfer device used to transfer said solid materi al
fromsaid solid material feeder pipe to the point of

i nt ak@ in A@fsteﬂﬁ Qf‘:&ﬁ@nﬂgnpﬁid\xnﬁg adMtoh R¥ Lol Rl thAMidGro 2

liquid fromthe process pipeline to access the solid

;{Pat ?LLAZ?%Plhamte% ARG %a?%%ﬁ%{alteﬂa 1fs %ﬁn@g ed 1ﬂ'§?ch(ad&1a}ng%qg Be

g Sal mat er | a | ace 10r a

M ST A 1 0
gragg(reg §| pl p {e{‘lgl rggle oﬁt%m@{)l 1‘%:3 gsl%lflatbeﬁ%ltrfje;el%ﬁr;
oot (PR RO S R B
N RIS R S
LE??EEC{ el AL agye %ﬁeig%ﬁ% g i Bk e o i
so 1& I%Qttenea I}Qéégrr 19135 tostl(l)é:I ;I>olilrrlrt] o?~ 1ntake n f,he process pipeline, without
allowing liquid from the process pipeline to access the solid material in the solid
material feeder; and

(d) means for holding said solid material in place for a sufficient length of
time such that the liquid in said process pipeline can contact and dissolve said solid
material downstream of the point of intake in the process pipeline.

2. The system of Claim 1 wherein said means for holding said solid

material is a Y-strainer.

3. The system of Claim 1 wherein said solid material are pellets comprising
resazurin.

4. The system of Claim 3 wherein said pellets of resazurin comprise

a) from about 1 to about 40 weight percent resazurin;

b) from about 0 to about 30 weight percent anhydrous sodium sulfate;

c) from about 15 to about 60 weight percent 1-hydroxyethylidene

biphosphonate, tetrasodium salt; and

15
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c) from about to about 60 wei ght percent
1- hydroxyet hyl i dene bi phosphonate, tetrasodium salt;

wanaasisziief rom about 0.0 to about 4.0 wei ght pectaIS2004/031008

stearate. 5. The systemof Caim4 wherein said

pell ets of resazurin conprise: a) from about to about
25 wei ght percent resazurin; b) fromabout 20 to about
30 wei ght percent anhydrous sodiumsulfate; c) from

about gp0 t 0 GHPUHR0.0MShisHt 4.0 RefeBbercent stearate.
1- hydroxyet hyl i dene bi phosphonate, tetrasodi um salt;

and d} fr of, b ChitnQ ARA s FellvR] o Blsa RS C8Rbrise:

stearate. 6. e systemof Caim4 wherein said

pell ety of resAZMLk Eg ﬁ)gﬁgg%titﬁ%eig?& p@Pltes2Ariel ght

percent resazurin; 25 el ght per cent

Ly bxyet rgt Ben 2 FiRucR R borpdy Rl o i FiRk
mmgned) um ot i Byt SO B G Rant BirR syt il dSne
ool BB AQHAnL, Do oont v seazur ) Trom
1A, O AR SRR VP DR T
RPN KT NE TR I ¢

a) about 20 weight percent resazurin;
b) about 25 weight percent anhydrous sodium sulfate;
c) about 54.5 weight percent 1-hydroxyethylidene biphosphonate,

tetrasodium salt; and
d) about 0.5 weight percent stearate, which is magnesium stearate.
7. A pellet comprising:
a) from about 1 to about 40 weight percent resazurin;
b) from about 0 to about 30 weight percent anhydrous sodium sulfate;
¢) from about 15 to about 60 weight percent 1-hydroxyethylidene
biphosphonate, tetrasodium salt; and
d) from about 0.0 to about 4.0 weight percent stearate.
8. The pellet of Claim 7 comprising:
a) from about 15 to about 25 weight percent resazurin;
b) from about 20 to about 30 weight percent anhydrous sodium sulfate;
¢) from about 50 to about 60 weight percent 1-hydroxyethylidene

biphosphonate, tetrasodium salt;
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a) from about to about 25 weight percent resazurin; b)

fromabout 20 to about 30 wei ght percent anhydrous
weadiswaedel fate; c¢) fromabout 50 to about 60 weTisLo04/031008

percent 1-hydroxyethylidene bi phosphonate, tetrasodi um

salt; 16d) from about 0.3 to about 0.7 wei ght percent

stearate. 9. The pellet of Caim8 conprising: a)

about 20 wei ght percent resazurin; b) about 25 wei ght

per cedy fambeRAIS10306k WM Wikt dbRentGlea@ROUt 54. 5 wei ght

percent 1-hydroxyethylidene bi phosphonate, tetrasodi um

sal t;9and The RROWr (him sMhPhLinper cent stearate, which
i s magnesi um stearate. 17

a) about 20 weight percent resazurin;
b) about 25 weight percent anhydrous sodium sulfate;

c) about 54.5 weight percent 1-hydroxyethylidene biphosphonate,

tetrasodium salt; and

d) about 0.5 weight percent stearate, which is magnesium stearate.
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