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(54) Title of the Invention: Magnetic sludge filter
Abstract Title: Magnetic sludge filter

(57) A magnetic sludge filter 1 for a wet central heating
system, the filter comprises a vessel 2 with a recess 3
extending internally within a cavity of the vessel and a
magnetic element 4 located in the recess wherein it is
external of the vessel. The filter has a means to direct
fluid flow into the cavity about the recess whereby
magnetic particulate matter in the fluid is attracted to the
recess. A manifold (lid / cover / top) 6 is securable to and )
separable from the vessel wherein upon separation of the
manifold from the vessel the magnet is retained with the :
recess. The manifold comprises a valve arrangement 9, fj‘./ i
10 connected to and isolates the filter from the heating ot %
system. A seal may be between the vessel and manifold.
The recess may be centrally within the vessel and may
be rectangular. Detents 11 may interlock the magnet in et
the recess. The magnet may comprise a plurality of
stacked magnets. A vent valve 14 may permit air and/or {
fluid pressure to be removed or relieved from the vessel.

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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Maognete sludas Filter

Trw presert invention relates generally o magnetic sidge Sliers and mors carfinularly o
magnatie sludge fllers for wet centra! haatfing sysfens.

Wat nandral heating systems are welbnown and use water has medium o take heat from &
doflar to ractiators using gravity and somaly 8 pump to drive fiow, Some wet ceriral heating

o

syslems use @ header lank o ensure @ head of water is mainiaingd in the system b more

recantly closed aysiems have beenh provided with for axample @ combi-boller. Whether an
opEn system o a closed sysiam ¥ will be appreciated st the water n the wet syslem &
sublact In fouling for example from instaifation msterisle such 23 solder fluy and gorosian
products of ploes, fpints, radidors el in the systent, The partioulale matier s e central
heating Sow cary be reforrad v coflectively as mag;szeiés studge. A significard praportion of
such magnelic siudge ot least is susceptible o magnetic idersction $o 8 *’ag& of magnetic
stxdge Mtars or collectors have besn provided in which & magnet is oosied I 3 vesssl g0

Hhat the magnetio shidge s attracted o the magnet and so removad from the Sow,

The magnels arg intagral within 8 prior magnetic shudgs §ter 3o typlcally the whols Biter or
magnetic assembiv needs 1o by removed from he system so that the magnetic sludgs can
Do duposed of by flushing the magnet direclly and # has been difficul! 1 fune o provide
magnets for paricutar stuations o dosing with particudar dosing agents to act as inhibitors io
corresion within the wet cenirs! hesting systam,

iy aocardance with Srel sgpects of hie prosert invention there is provided 3 magnetic sludgs
fifler for a wel healing systen, the filter compriging & vesss! with 8 recess exiending
ey within g cavty of (he vessel and 2 soparaldle magnetic slement located sxtemsily
withint the racess, the flter having means to divect & Suld fow o use info the pavily sbaut the
racess whearsby magnst {:aiﬁ-\g indusible particulate malter in the flow s atradled W the

suiface of the recass,

it acoordance with secand gapscts of the present vention there s provided o rragnelio
aia.ss:ig& Her for a wal heating system, the ey comprising & vesss! with g recess adending
wigmaly within g cavily of the veesel and a magnstic slement comprising & probe 1 sdend
from the exierior Inte the reoess, the probe having sperires i receive magnetic slemenis

g o edge n 2 slack iy the direction of the prabs,



53

¥
5%

i accordance with third aepacis of the present wvention theve i provided o magnato shudge
e for @ wel hesling syslem, the fter somgeising 8 vessel with 8 recess axtending
ntemally withinn 3 cavily of the \;asw and @ magnelic slement, the flter having 2 vang

axtending towards the recess aoross e weasel and i sssociation with & marifold for
clogure of the vessel the manifold having an st and an outlel with the vane axtending
befwean them 1o ool as & baffle to direct fow of o fuid In use befween the indet and the
crstind,

Further It accordance with some azpects of the present imvantion the filter may have 3
separabie vesss! and maniicld. The manifold may have an inist veive and cutle! valve win
B0 vaive operable i use fo isulate the fiter from the heafing syster. The separshis vesss!
and manfoi! may have 3 cest between them. The seal may compriss an nner seal ang
viter geal The seals may be O rings or geskat seals. The manifold & sssociated with the

vesss by @ sovew fhresd The vessel may be & canipler or cariidge with a ransporiation
andior storage seal to relaly 8 dosing postion within and the seal removable or displacestie

prior i andfor oot assoaciaion with the manifold.

Further it sotordance with some aspedty of the present bvention the resess may be cenral
wihin the vessel The receas may be reciprosally shaped o envelope the magnetic slemernt,
The recess may have 3 rsclangular crossesection. The recess and the magnetic sfement
mEy have an interfersrce interdock association 1o rotaly boation of the riggriatic element
within the recess. An nner swriace of the recess may be shaped Iv ingrease surface aras
sxposed 8 Hoid fiow It uge. The ner mriaoe may be wndulaling or dhbed o have
castefiations, The inper swriace of the recess may have 2 separable removabis disposatis
nover {6 heln cleaning, protection andior o faclitate refention of sfudae. The dfispogaiis
oovar may be adhesive v futhyr oaphuve pardodate malter, The disposable cover s
removable fram the recess. The nosse may be ranaparent, The disposakie cover may be
ranspanard. The disgosable oovsr may be aranged {0 sag w uss as partiodate matter i
sasociated with the ditposable cover andfor reosss witier sttraction o the magnetic elemend

o 4

riher in acoordancs with some aspects of the present invention the msgnetio slement may

comgrizas @ rame o receive 3 plurality of magnetic parls odge 1o edgs. The magnetls parts
may b disvs. The magnatic parts may b made fmm rare earth Neosdymiim magnste. The
magnelic slement may have differert combingtions of magnetic paris assooipted with the

2

stament {0 provide & deshad megnetic pariormance for the magnstic slemant ih use within
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the recess and the vessel. The poles of the magnetic slements may be orisrtated 5o that the
axis of ihe magnets & perpendicular to the axis of the vessel so that the effest of the
sagnetio Beld m altradting ma._gﬁ%%i-s particuiate matter {5 maximissd. A glurality of magretic

alemends may be provided as 8 it for 8 magnstic slud dae filter, saoh magretic slement
having & different ;:carfermame i use. The recess and magnetio slement may be matched

by configurafion andlor sizy for g parlicular combination. The magnetic slement may be
maichsd by colowr 1D 9 type of filter, & vassal fype, & haating svgtem fypa andfor slza or 3
chienicalinhibiior type. The magnselie carts may be stacked sdge 1o edge in pairs with
japosition of opposiie magnetic pales. Typically, tao magmaiz;: parts may be provided with
opposiie poles next 1o sach other n @ siaok for magnebio straction with particulnte matier In
z fuid flow through the flter and for location in the Frame.

Further in acoordance with some zspects of e present brnenstion He vegsal may nelude
makings indicative of volume, The vessel may ncluds an insen 10 vary the volums of the
vessel. The inserl may include 3 pochel o racelve @ solid slamant. The ingert may float
within the veesal. The insert may foal whan the solid element has dissolveg,

The magnellc slement =‘;‘*¢§§ be configured by parts orlentated 80 that the megnetic axis of
ganh pant is perpendicular o the axis of the vesse! wherely the magnetic fisld for altracting

magnety parlicuiate maler i ??ﬂ?ifﬁi‘f abou the recaess and maximised.

by sccordance with a fowih sspet of the present bwention there 1 mrovided a magnetio

b4l
%

isige Wer for @ wal healing system, the fller conyrising 5 vessel and & magnatic glement

sxtamsly mounted with 5 reess of the vessel, the vessel associated with a manifold having

& vaive aperable o remove sl fron the veasst,

i
£it
£3.
1

The vale may be 3 pressure relief valve, The pressure relief valve may be amam

3

operate I ouen ong veay when 8 pro<dstermined pressure i3 reached in the vessal The
vaive may be manually operable ardfor aulomatic,
Embodiments of the hvention will now be desoribed by way of example ordy with reference

o the sccomnpanying drawings in which:

Fgdre 1w g schemstic dluatration of 2 magnstic shudgs BHer i zcoordanne with
aepects of the present rvantion:
]

Figure 3 is a front edevation of & magnetic sludgs flten and
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Figure 3 8 a cross-section of a magnetic sludge filter In socordanse with partinular
aspecis of the present inveniing,

Wat canfral hs&a&éﬁg systems generally use waler as a fluld sumped or driven around pips
work o radiators from @ bollar with @ themiostat and other canirals o reguiste operadion,
Various parls of the heeting system may result v parkculsle matter iy the system, For
gxampie parde of the radiators angd boller may be ferrous so that corrosion may creple 3
Baracteristic magnelic sludge In the hasling syslen. § is normal o sdd an inkinis

A
t?}

nerally i the fom of a solution or §§qu:t§ phamical porion @ Jdesired dosing level bt

;

g

inhibitors are not absochie &g & oortaln level of magnstic s shidge s nevitabie

o
£
£

r;:¢
‘-3;
L“’;

wutanly Wil waters naving cerlain cheracteristios Including hardness values and aidity
ipvels, the use of disdimilar melaly in contact, and some dissolved oxygen from advaniitiog
air ngress. The magnetic sludgs should he removed © maintaln the eficiancy of the syatem

and #e of componants.

Being ferrous £ will be appracisted that # s known {0 provide 8 magnetic siement which
axtends through & header cap indo & How vessel of & prior mugrshs sludge fter It order
atract the magnetically inducitle parficuinie matler o i The vessel s cormanted o the
healing systam with an inlel and an outlst with & cumbersome precess nesded 1o remove
the magnetio shudgs or partictdate mafter nvotving releasing the magnstic slemeni with the
cap and then draining the vesse! thorough & draln valve &t the boltorm of the vessel The
process is messy, me consuming end § will be anderstond el ons the magnelic slemernt
B revwmvad the magnetic shudge s releassd inlo the vesssl rather than kept iy g Hght
8 part of the relegsed

magnetic shudge may De returnsd 16 the teating system by gravity and siphoning effects.

soncantration naar o he magnalio slament. In such cirnumstances

%,

Aspects of the presaryt invention provide 3 magnetio sixige Sler for 2 wet contrsl healing
system i whinh the magnetic siudpe can be relained within a fow vesse! untl disposal snd
Hushing of the vessel Figure 1 provides 8 schematic Hosteation of & oross-seclion of &
magnehs sludge ey 1 i acoordancs with sapents of the present wertion. & Hrst sspadt is
the provigion of & readily delochable Sow vesssl § with & recess or pocket 3 extending int
the vessst 2. The recess 3 aocanpnodates 8 magnetic gement 4 axdamally bt which alsy

exionds info the vesesl 20 A socond aspeat of the present nverdion i3 hat the magnstic
glement 4 comprises a ame with a plurglity of magnelic pavts nan adgeto enge sfacking
nots 10 opposita pole oriantation. By the second aspedct the magnatic glement € pan have 3

much greater mugnatic Suy densily i comparison with prior magnetie slemants. A thipd
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azpect of the invention reiates 10 provision of a vane § which adends aoross the vasssl

generally aligned with the recess 3 and sxdending towards the revess 3 The vane § i

3

generally part oF Or assvciated with 3 manifold 5 such that 2 Huld fiow shown by snvwhaatts
can fiow from an inlet 7 o an auitiet 8 past the revess 3 rather than divectly betwesan tham
Az sean normally the vane 5 doss not exdend complelely 1o contact the recses 2 as this i
unhecessary 1o urge desired fiow pas! the recess 3 such that by magnetic atirsction
incdugibie particuiale maller can becoms associated and adhere o an inner surlace of the

reeess. All of these aspects slong with othar fealures as desoribed batow may be inchuded

together or separately In a magnetic shadpe e in scoordance with sspects of the present
fwenition,

The manifold § and the vessel 2 are associaisd jogether in aperation waih ma“mah & sorew
Hwead and seals, an inpar O nng seal and an ouler gaske! seal ay describead iater. The let
7 and the sutle! & have o raspechve vaive 8, 10 which can be shist o glosed to fusd fiow and
s0 effectivaly isolate the magnetic slutpe fHter 1 fom the remainder of e heating system.
I auch oirowmnsiences 1 will e sppreciated hat with the valves closed ther s vesesd 7 can
be delached fram the manifold § with the megnatic element ¢ sill within the regsas 3 In
such sirsumstances the magneiic shement 4 will erewre that magnetically ingduced particula
nalter remaing sdhered o the hner surface of the recess 3 undsy the alirevtion of the

magnetic slemant §. The laudd in the vessel I can De poured away, thes the msgnet

&

slameant 4 removed and the veesal 2 then fiiched 1t am apdropriate mamner o emnve

1

o iosg adhered partcuiale malter (magnstic attracton from the magnstic slement has

L3

man remowed) from the iner eurface of the reoess &

The recess 3 and the magnelic slement 4 are shaged and sized so that thare B & reniprods

association. The magasts dlement 4wl novmally be a close 1 within Be recess 3 o
maximise the magnetie feld and fuy for stiaction of pashioudate matier ang so that there s
interferance for retention of logation of the magnelic 8 éemaﬁ% i the raoess 3 and 50 fhe
Taretic sludge er 1. Orientation of the magnslis slemeant § and magnat paity thers
Ry o ma:a:im%s:%ﬁg gon of the fiald o cateh ay mucdy magnstic shadge ag _:)maﬁii:ﬁa. The
megnet parts and magnet elamant will g;ams«rai%y be aligned with the male longltuding
dirpction of the maker part of he raeees and typically the vessal su that the parts are sdge fo
adge, pole {0 spposiie pole o maximiss magmﬁa Ls> subsianiially perpendicudar to that axis
for aitvaciion of shadge parficles i the fuid fow. To ensure ¢ fthsy ansure appropriate
noatinn and refeniios of that oostion in the recess 3 nomally some foom of terlosk is

srovide go iy the sxample Husirated in figure 1 respective delents 11, 17 are provided o

5
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interangags with eash other unless @ displacement force s applied o push the magnelic
element 4 into the recess 3 or pull the magnetiv element £ out of the recess 3. The magnst
sizment 4 wif be femed with parts such thal the edges of adiacent and o poles of the
mane! parts sre alig ;;gr*ea note 1o opposite pols m fing 10 incranss avalleble magnetic flux for
siudgs altraciion in ‘im; ffier

The recess 3 s normally cendrally jocated within the vessel 2 and o in (e main fluid fiow
between the inlel 7 and the ouflel & Howsver, | will be appraciated that more than one
recess and so magnatic element oould be provided iy the swme vessel for respective
intergotion with the fuld flow.

B owil be appreciated thal there may be situations whers different lovals of magnelic
teraction with he fuld Sow may be desirable. For svanmple af indial hesting system set up
or when the system has beeh sublect in 2 fush with & flushing solution then mors rapid
removal of magnetic skidgs may be desirable. it quch gircumislances the magnelio slemant
& omay be pushed fther 0o the feceey 3 than normally 8o 2 grester part of the mer
sirface of the recess i then availabie for adhesion of particudate malter undser the influenns
of the mapnetic element or simply & more poweriul magnatio slement, or @ greater number
of magnetic slements infroduivad, In sither evert §will be sppreciated on & ke for ke basis
more magnetic sludge Wil ke removed i 8 quicker ime reluming the haating system ©

aguiiirium.

in the normal course of evenis the vesssl 2 and the magnstic slement 4 will be malohed for
3 particufer hoading swslem, The vesse! 2 wil have 9 size sdemuste 1o 8ot as & magnelic
slutige fiter for the associatad heosting systeny, § will be understoad thet a fowr swdistor
systent will generally nol gensrats as much magnetic shudge as & hwelve radiator systen
The size of the magnelic shudge filter may ba & drag on the pump for the haaiing;_ syglem, in
such iroumstancas the recess for each vessel will ba sized and shapsed 30 at & will only
acoommoizie and relain in position magneiic slements of » pantivular sive ang sonfiguration
0 ansuring fhat the corest magnetio slsment © used. Furthermore the vessst 7 and the

magustic element 4 coidd be maichad by colour so that the corvact combination is used,

The vesssel & will normally have 2 volime in the order of 2 350mi or 50O 35 a defindtien of &
rovides & convenient mesans of

desired single dose of inhilifor chemicais and 8¢ may o

access v doss e heating sysiam with a0 inhibior chemical, This oould be particularly

usefil i svatems witich sio not have & headder fank. The vagsel § as indivsted aots o aliow s

et
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theough fow when associalied with the manifold. The vessel 2 souid be canister or sarfridas
ore-foaded with an inhibitor chamical.

A magnetic sludge filtar 1 In accordance with aspects of the orasent invention as indicated
above wil have the manifold § assopiatod Win the vessel ¥ with a hsad und o connect

them. The maniioid 8 allows the filter 1 1o be securen Yrough the infel 7 and outlel 8 {a the
healing systen pipe work. The vessel 3 @ the Torm of a camister provides means for flow
about the recess 3 and herws the edemally assoninter! megnatic slement €. A fuld tight
association must De provided belwesen the head unit of the mantiold 8 and the vessst 2 and
this is generally done witl & sovew thread and appeopriate seals. The mwignetic slement 4 is
generally a plastic frame or tray 1o recaive magnelic parls such as pairs or siacks of dise
magiets formed from g sultalie msteriat 2.g. Neodymium rare sanh mageets. The discs ars
adge o edgs, nol

;| 2 pppusite sola.

¢

&
o

iowilt be understosd thal the magnetic studgs Biter 1 by necessity needs 1o be robust 50 an
aporopriate rateral will be used for the maniiokd §, the vessel B and any retsining ving (ot
shown i Hgurat) Sultable matenals nclude 3 cast austentiic stuinless stesl, for example
slesl number 14301 Hsted in BBIOORR-12008 or an equivalend {sush as the former
designation 3041 Ar gl melal strusfure is prafered fo & plaslie strcture to provide grester
durabiily sand lng e indegrity, Howsver, the magneils slemert € will teng {0 be & pastic
frame 10 allow gagy of misunding and preseniation of the megnetie slements in the recess 3

The nfet ¥ and {he outlet § as indicated above generally have valves 8 10 respectively v

e

afiow isolation of the fillar 1 8¢ that the vessel 2 can be readily ramoved, Thess valves 8 10
may be nlegral wilhin e hisd Thoutlet 8 or separate bul i eithey svvangement provide
normally through compression tvpe ﬁﬁtiﬁgs connachons in the remaindsr of the healing

gystam,

The vesse! 2 and the magnetic slement 4 are removables from e manifold Sheadw

together o that the magnatie sindgs paricles remain enthralied with the magnst slement 4
through the walls of the reoess & Ths slement 4 remains In plgcs through an inferference |
ancior an interiock arrangamaent 11 50 @ can be separated. It wil also be undersiond that a
Randie or knab 18 will normelly be provided at ons end of the magnetic slement € fo aliow
maniptdation of the slement 4 into and oul of the recess. Such a handie 12 may sisy aliow

the slamant 4 10 be Wwned peripdically andior acffusted i and aul of the recess if necsssary,
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The vessal 2 is moulded or cast or shaped {o provide an infernal cenfral rectangular reness 3
o recaption of the magnetic slement 4 though an oparing in the base ofthe vesssl ¥

By grovision of an én““mgii}-‘ exterding racess @ will be noled that the recess can be centrally
inemed with the ragnet cm*;samd W prior arrangements whese the magnet slement was
attacted 1o and protruded from the side of the bowl. Such extemst mounting of the magnstic
glament Inta @ pocke! recess allews magnaetic ltering <l of the magnsiin slwiges 1o adhers
i the inner swiace of the recess without direct contact with & Bxed magnetic slemant. Such
g associalion sllow dis-assembly with the magnelic slemant and then Sushing along with
gregier Bexility with ras;:saes:t o magnstic glamant design along with other elemants of the
magnetic shidge e, The magnedic sloment iraps magnetic matena! i he fukd fow but the
magnetic slement may be reclangular or al west the frame for magnetic pars san be
rectangular with those magreliv parls assembistd in g walely of magnstic forms. The
raagrnelo slement can thavefore be designed in rec%aﬁgu%ar farm or othenwise so that the
magnetis parts and henee he maghelic fiaid s presented v 8 Huld fwate)) flow in the
heaflng system io optimise magnetls atiraction of suspended nizgeslis pardicies with
magnelic fsids orthogonal to fuid flow,

A vectangular magnel housing for the magnetis slement alices options for presenting the

magretic field o the fuld flow with restricted flow past the shnrt slide and wnrestricted fow
past the long side. Thus, ag desoribed in & preferred smbodiment and i accordance with
seoond gapects of the present wention 3 megnelic element 4 is provided comprising tw
cairs of magnelic pards in the form of disos. it il be appredinied that other forme and
mmbers of magns:%ﬁc: parts g posaible. The magnedic pwls are gligned in 8 frame or housing
with opposite poles side by side o a»z:_ig;& o wdge it order v snhance and amiplfy the
maghetic altvaction and also s opposite poles altraot & Hght plaskic frame & o that i need

o retain he magneds pards fogether as they are altraciad to each other,

# will be undarsiood that witils!  is advantagenus o remdler the vesss 2 sanarabls from the
manifold 8 # i npotiant o meiniain he integnty snd opsvalion of the filar 1 In sush
ciroumgtances ss describesd above the vessel 2 5 either stlached divecly Dy 2 sorew Hwead
assoomtion. Allernatively, a sorew thread collar is provided o extend bebvser the vessed 3
and fhe maniiold B over axterma! Yweads. By such s configuralion the screw thread oollar wil
preurs hat e soraw hresd does not oowe inlo cantast with the Tuld of the centrg! heating
system and so will not suffar groblems of selzure after long periods. To further resirict such

sejzire protipms as desoribed praviously o doubie sl apprasch I8 sdvandageous in that a
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gaskel seal s provide aboul an ouler sssocintion betwesn the head or manifold 8 and tha
sirew Hyead releingsy colier and a0 2 ring seal provided as an inner sest in contast with or
walled by the fiuld of the wet central heating system. { will slso be understood that by using

& retaining ool iar the rather than appiving m* e 1o the vessel Beel o demount the veessal 2
the roleasing forces are apphed io the o i:ar of refaining fing causing less disturbance of tha
vessel £ and of soattering o release of amer*z:ir‘rmgm magnelie particles takan from the
Hud fow, The vessel 2 and the magnelic olement 4 are romoved together with the

fuidirapped magnetic sludge. The fuid s removed by Iverting the vessal 2 with

4t

magnetic alement 4 sl in plece within the recess 3. The magnetic slement 4 can then he
withdrawn from the recess 3 in the vessal 2. The frepped megnetic siudas cen thes be

rinssd from the veasst 2 with the magnet slement 4 wilhdrawn and under better controlisg

condifions reducing mess and wasts.

The provision of valves 8, 10 sllows the filter 110 be isolaled in & beating system o possibiy
Huid flow in the beating systen 1o be dhverled o 8 Dy-pass. in aither event {he vessel 2 can

e removed and magnelic sludge flushed it Furthermore in gooordance with sspeols of
the presen nasntion the vessel 2 can sean 35 g convenisnt way of dosing an effectively
cosed wet hesting sysfem such a8 used for soample with combingtion boflery, A
background B will be understosd thet tradiionsl gravily fod bdler arangsmems have 3
header tank and so this headsr lank has provide a convendent I neffident means of
infraducing inhibllor chemicals 1o @ hesting systems, In modern sysiams generally i

handsy fank s repiaced with an sopansion fank as the hegling system is closed. I such
ciroumsiancss B s guils normal fo introducs the inhibilor chemical through sy oomeenent
msans such as identifying the highest radialor and m;ﬁ:«}i%w draining the gystem so that

inhibitor chemicals can be intraduced through @ funnel ido the bleed plug of the radials
Clealy this s nol ides! but svelds a more substantial drals down of the system.

With @ separable vessa! 2 i will be understosd that this vessel 2 may be loaded oy filled with
a dosing sanm of inhiblter chemica! after removal of magnetic sludge. Thus, By rendering
the vegsed 2 separable hrough the welves €10 an sasy approsch fo introduaing inhibitor
chamical is m"‘h‘&%"ﬁ{f Furthermare, moms aumty that the corredt dosage has baen introducsd
can be achipved. The dosage o he msasurnd o the vessal depandent upon the siie of

3,

the heating sysiem and with mors ap@aiﬁfz@?is}ﬂ along with soquracy o the partiouer findd
volumas i e system reducing use of chamicals and costs, ABarmnatively, the vesse! dgelf

an by a2 measuyre either twough gz‘aﬁ;s‘:-sim w or markings for volume in the vesss! or the

vessel having 8 known valiame so whan fully Sllad that voleme of chemics! 1 introduced to
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the system. Typloally the vesse! 2 wif be designed to have & volume af least gremtar {han
250 ml 50 thet the vossal 2 can fanitale dosing of inhibitor chenvicals in 25004 guaniifiss
Hwill also be undersiond that an neert may be provided within the vessel 2 whigh Lhanges
s volume io hat required In ferms of 2 dose of inkibflor chemical or provides & means o
praseat mniior chemical in & solid form to dissolve a8 required snd possibly to an axten
necessary fur the healing system when the fiter s re-attached to the heating system and
fhuid flows agan,

& vent 14 ia typlosily provided within the hesder part of the mantfoid § for yvarting any air
within e vessel 3 Furthernors the vemt 14 may be used 1 sxiract smal samples of
healing system Suld for tasting in terms of condition and inhibitor sBectivensss § wy laborsiory
analysis, on site chemioal testing or dipping of slectronis test devices. The vert will sy
be 3 valve which nwy alsp be pressure relieving with manuat or audomatic control,

8y providing the recess I and ihe magnetic slernent 4 towards the bottom of the vesses! 2 &

A

neaded

{3

will be understood that means o snsura the racess 3 is ‘washsd by 2

o
gubstantial propurtion of the heating systern fiudd fow. In accordance with third aspents of

Ly

@ prasent ivvertion the vans § prodnudes fowerds the recess 3 Iu dirgct fiow over tha

r'(

carirgl racess I and so newr o the maghelic element 4. Magnstic particles iy Sow will then
he afiracted Dy e slameant 4 o that these magnetic panticles adhere (o the ey surface of

o

the reoess X The vane § is typlcally fiat and rectangular across the vessel 2. The vane §

-

ants 88 a flow divider or baffie to inhibY dirsct fow betwean the inled 7 and the outlet 8 g0

.

s:iitéeiﬁngﬁ gme fow at least owards the recess 3

The vane 5 may be asssocialed with ftings to fanilitade g powss fushing action within the

vasgal 2 when the inlet 7 and outled 8 are olosedt The vane § could be sitach © & sultaliy
designasd filting i plate of the Canigler and the vany § smpioyed a8 ¢ bianking piade

separating e It and out fiow channels. The fiting would have hose o ather aftachments
for camnneding with & power flushing maching, and hanse provide & gmple and affective
means of connecting the sysiem with a power Sughing machine for cleansing the system

~

{not the canigter o vessal of the ften.

Figures 2 and 3 show further aspagts of the prasat invention Iy & morg praoticat form with
consistent refprence nomanciatire ysed for mmmrégan with figure 1. In such oirpumstance
s will b poted in tha frons slavation depictad in figure 2 & vossel 2 in the form of & canister
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of cartridge is provided and securesd in association with 3 manifoid through a retaining ring o
colfar 82, The manifold & has an inlet ¥ and an sutlet 8 v allow ine magnehs sliwlge fiter |
o be ssaured fo 8 wider healing svstem ot she ownd. The retaining ring or collar 88 acts
t%?:'*{mg’* & sorew *:f\maﬁ o bridge sdemal sorew threads in the respestive vessel 2 and

i r

marifold 5, & handie or knoh 12 2 part oF & miagnetic element inet fully shown!t sxdends belny

the vassel 2. The knob 12 aliows inserion and retraction of the magneli element 4 ws
ragtired. The manifold 8 includdes o pressurs relisf and air and samping vent 14 i fhe cutist
uart 8 of the mandfold.

Figure 3 provides & cross-saction of $he magnetic siutige fler 1 shown in figure 2. Thus, the
vessel £ i secured o the manifold G by 2 s&taméng codar of g S with 2 vane § extending
into the vesse! 2 towards @ recess 3 in the vessel I, Within the recaess 3 a magnatic slemeant
4 i ooated and secured by an nterference M and/er an beteriook detert 19 lowards an
opaning ond of the recess 3. As desoribed previously a fuld fows from the inler T 3o the

v

gulist B twough the vessel £ The vane B enewes that & more sigrifican proportion of ihe

fiowy fe foroed near to recess § and 80 the magnetic slemant 4.

The magnetic sfement 4 comprises & frams mads of plastic with gpartures 21 o mosive
respactive magnatic pars {not shown) in opposiie pols io opposite pole configuration o
maximise the magnetic fizld. In the example Hustraled the aperiures are drouiar io accent
magnatic parts in the form of dscs, i use the heating system fuleh will flow abeut the recess

3 8o that with the slement 4 within the recess 3 & will be apprevieted those siagnsts
pasiictes will De aliracied and adhers 1o the oner surface 3a of (he reoess & gngd will remiain
attracted whilsd the slament 4 remaing within the recess 3

vl be appremated Dy those skiiegd iy the ot ! any number of combinations of e
sforamentionsd faptures andior those shown in the gppended drawings provide clear
advaniages over the orier &t eyl sre therefore within the soope of the hwvantion desoribed

hargin,
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1 A magnetic sludge fier for & wet heating system, the fller comprising 8 vesssi with 2
cess axtending infernally within o Savity of the vessel and 2 separable magnetic stemer
ioated externally within the recass, the filler having means © divest a Duld flow in use into
the cavity about the recess wheraly megnatically inducible particulate matter In e fow is
attracied o the surface of the recess.
2. A magnetic studgs Ser & & wal heating system, the Siter comprising 8 vossel with 8
recess axtending infermally within 8 cavlly of the vessel and 2 magnetic slemant ¢ compriaing
a probe to extend frony the exterior iInto the rsoess, ihe probe having apertires In receive

ragnelic siements sdge to sdge in 3 slack in the direction of the prabe.

3. A magretic sudge Hiter for & wei heall ng syatem, the Her comprising & vessel with 3

recess extending intemally within g cavity of the vessel and a magnetic element, the fiter
having & vang exdending fowards e recsss aoross he vessel and In associstion with &
maniold for closure of the vessel, the manifold having an iig! and an cullet with the vane
sxdending betwesn them o a0t as 3 baflle {0 divect low of 8 Suldd i use between the injet

and the outiat,

4 A fiter as clsimed i oany of oalms 1 io 3 whergln the Siter the vesse! and the
manifold are separable with the separable magnetic alemend within the recess.

g, A fiter gs olgimad iy olaim 3 or olaim & wheran he manifold bas an et valve and
an outlel valve with each valve operable in uee v snfste the fler from the healing system.

£

A fiiter a3 claimed i any of cigima 3 D 5 whergin the separable vesse! and manifold

have & seal bebvean tham.

7, A fiter as clammed in olaim 8 wharsin the seal compeisss an inner sesl and outer seal,
& A fiiter a8 ciaimed in clgln 7 whereln the seals are Q rings or gaska! seals.
g A fiter as claimad i any of claims 3 1o § wherain the mantfold i associated with the

vesssl by @ sorew thraad,
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i A fller as claimed Iy any procesding olaim wherels the vesss! is o camister or
cartidge with 2 transporiafion sndier storage seal fo rataln 2 dosing portion within and the
seal remiovable or Glsplaceabies prior to andior upon association with the marifels

1o Adilter 3s claimad in any proceeding olaim whersin the recess s central within the
wessal

12 Afiter as clalmed In any proceeding clain whersin the recess may be be reciprocaly
shaped o envslope the magnetic elemaent

Y

130 A filer zs cladmed I any procesding olsim wharein the recese has a rec angular

14 A Sher as claimed in any proceeding claim wherein the recess and the separanls
magnetis slameant have an nefersnoe inferdock associgtion o refain looation of tha
miagnetio slament within the reness,

15 A filter as claimad v any proceeding oeim wheran an inngr surface of the resess is
shaped {0 horease srface s axposed o 8 fuld flow in use.

A filter as claimed in olaim 15 whersin the mer siface s undidating or ribbad or

have casteliations.

17, Hiter ax claimed w any procseding cleint whereln the ioner sigfece of the racess

5

has & dizposable Over

16 A fller as cleimed in ol 17 wheraln the disptsabie cover i ramovabls from the

18 A #iter as claimed i any provesding olalm wherein the reoess is ransparent,

25 A fifer as claimed I deim 17 or claim 18 whereiln the dhkeposable cover &

fransparent.
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2% A fiter as dlaimed in any of daims 17, 18 or 20 wherein the disposatie pover i
sreanged o say i uss as parficudate matter 5 sesociated with the disposable cover andior
revess under atiraction {0 the magnetic elamant

22, A filler as claimed any ¢ x}r:\»:a»:%sng claim wharein the magnetic element comprisss

Iy

a frama o recaive & plunality of magnetic parls sdgs o edge.

A\

& fiter as clalmed n claim 22 wherel the magnetic paits are disos,

24, A fifer as clelmed i olalm 22 or oiabm 33 whersin the magnetis parts ave made from
Neodymium rarg aarth magnets.

25, & fiiter s claimed in any of claims 22 1o 33 whereln the magnetio slement can be
cordigired o have differsnt combinalions of magnetic parls assaciated with the slement o
provide @ desirad magnetis performance for the magnatic element it use withiy the recess
andd the vesssl

28, A fiHter as claimed in any proceading olaim whersin o plurality of magretic slements
can be provided as 8 i for & magonetic shuidge filler, each magnelic slement having 3

different performanse o ugs,

27, Afiler as claimad it grocsading claim wherein the recess and magnaetic slement are

mgtchad by configuration andior aize for & pavticudar combiration.
28, A fiker as olabned in clabm 27 wherein the magnetic slamant s matched by oolour to

& fype of Hiter, a vessel iype, & healing svalerm type andiar size or @ chemicaifinhibitor typs,

2@ A filter oy claimed I claim &8 and any caim dependent thergen wharain the
rragnatin panls wre stackad adge 1o edys In Hulrs OF mors angd with justaposition of opposiie

magnatio mas o ampily the magnetic S sveliabde for magneho altrsciion with parisalar
matter in @ Suid fow through the flie

3D A fiter as claimed in clgim 38 wherely bvo megnetic parls are provided with opposits
poles nexd 1o each other in 2 stack for magnetic stiraction with particulate matter it 2 fudd

fiow through the filfer and for location i the rame,
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3. A fiter oy olaimed in any procesding detm whersin the vassel includes markings
ndicative of volume

Exy

a2 A filtar as claimed in claim 31 whersin the veasel includes an ingert 1o chanae the

=

volame of the vesse! for an inhibitor chensicsl,

33 A filter as olabmed i olabn 31 or claim 32 whersin the msert indudas a pockst o
receive ¢ solid glemant

34 A fiter as claimed In any of slaims 31 fo 33 wherein the insert s bupyant and floats
within the vessel whern full of fluid in use.

35, A filter as dlaimead in olalm 34 wherein the inseit flosts when the solid slement has

cissaived,

36 A fiter as clabmed v gy proccsding olefm whersin the megostic denient i
sonfigurad by parts orisntated 5o that the axis of sach part is perpendicuter 1o the sis of the
vessst wharaly the magnetic fisid for atiracting msgnstic particulaie mater is provisle sbowt
e recess.

153
g
Jroc:d
=
o5
b3
£
i
£2

ciaimsd I any proceeding olaim whereln the vesss! includes 8 vahe 1o

iz gir grafior fiuld presswre 1o be removed of refisved in e vessel andior a heafing

350 A sludgs fter for o wet heading system, the Slter comprising & vessel and a magnetic
sienant extemally mounted with & recess of the vesssl, the vosse!l sssociated with »

manifold having 8 vaive operabls © remove agir from the vessel
38, A fiter g oibmed by olalim 38 wheredn the valvie 8 g pressurs roliaf valus.,

40 A fitar ay cleimud in claim 38 whareln the prassuns roliefl valve i armangead 1o oparate

1 anen ohe way when 2 pre-determined preasire is revched in the vessel,

(v

41, A filler as olsimad in any of clalms 38 10 40 ahwrein the vaive 15 manually sperabls

amtfor gulomatic,
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43 A magnetic sludge filter for 2 wet heafing system substartiely as hersinbefors
deseribad with reference o the acconpanying drawings.
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