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ST mmm:numzsm
Tha trﬂﬂiuimnm& mm&hmd of milkiﬂg coue iﬁ the South: heat
a? @mmtlanﬁ haa haan ﬁﬂﬁﬁlﬂpﬂﬁ mraun@ tha myra mhaﬁa aniginal&y

‘ tho milking uma a??amﬁgﬂ my han@, ﬂnﬁ, mmra rauantly, by

“fngahina. Tha use 9? tha myrm ot anly gﬂrmittaﬁ the cows. -
lﬁa §iT:) ﬁhm&thad duxinQ ina&&mﬁnt u@aﬁher but alsm allamwd %ha
mil&&ng ap@ratan &9 s, nmrrimﬁ mut wiﬁh hhw eewa zamaining
&nhharﬁﬁ in ‘the ‘sane. 3&&1&. | | |

uhiiat aumh @ syobom was &xhrwmmiy gxa@ig&& ‘of 1abmur,
'axnﬁa tha milh had. b6 e manmiﬁﬁ in buckatae mvar mmmparmtivaly
Alang aiataaaes, it a&raiataﬁ miuh@ﬂt change until the

‘ammpar&tivaAy rscant Antxﬁduatimn af ra?r&gnaa&md F&rm mi&k

VLanka mnﬂ ﬁha aanveyanaa of milk ?ram tha milking pmint ﬁm ':‘;féii;;;
:vtha caaling @ﬁﬁiﬁmgnt by piﬂaiiﬂn; i i l‘ ) ‘ 'i) .

e ‘ Fharg hms maan matkaﬁ innxaaam iﬁ thm numhsx u? pipa»'w

if ‘f;iﬂ'; - lina 1na&al£aﬁ$ana in thu Unitad Mingﬁﬁm during th@ Lost fau iij ¥

| ._iymara s&nm@ such Y sya&em of milu hand)ing offers ﬁnn@iaerahlé A

‘ eaanuniaa 1n 1&buur aa wali as. praviﬁing a ﬁinpla, af?ieiant ‘5:'

~;;anﬁ ﬁura a%nrm&kiua methnd QF hraﬁa?amr&ag tha m&lk Prﬂm th r
o mluat@r ﬂimac% t@ ﬁhe m%xk ﬂmaling wnumﬁu@umliy rafrigaraﬁad

;Faxn nulk milk banku

‘ In lﬁ%ﬁ, nearly 7@ a? thm dairy anme 1n &nglmnﬂ and f'
wﬁlma hmé pigaxinm milk&ng pl&nh& (Luthbext, 961) and hy




o
13&4 this proportion had increasad to aver 1355 (Fédérmtimn
of Undted Kingdom milk'@émkaﬁing Doerds, 1966). |
| in ﬁa@ﬁlaﬁﬁ'tha mmueimmﬁmﬁﬁ af tho gipélinw miiking
systems has bolken ploce in o differont manner tﬁén ih'&ﬁu.
past of tho unitad ¥ingdom shers th@lgipalina ih&tmll@é&hna,
often p&émadeﬁ-ﬁha incorporation of rafrigmrmka@ midle tankas.
In &amtiﬁnd§ howovaer, many rofrigerated farm tanke vero
installaod boforae the pipsline. This was dus o twp prineipel
ronsono,  Firebly, tho method of cleaning.  Eoxly pipelinos
wore instolled in miliiing porlours chere it wos nocessary to
“disnantle thﬁﬁ ﬂémpla&eﬁy an closning. wWith the
épmaarmtiﬁaly short 1inos invﬂlvad; this wes not & gread
.préﬁlum but 1t would have boon cuite imprecticablo with
pig@linma situcted in Dyres which are often of considerable
length. With the introducition of mothods of cleening in
plage, haw@weﬁ; such aiamantﬁing booane uﬂnm@aéaary aﬁd bha'
pragticability of installing pipolines in byros beoamo
apparent. ?ha socond reason lay in the method of
steplilisation which wne ﬁaﬁmittéa for dairy éﬁuiﬂmenﬁ in
Qémtiﬁndsw Chonical stmrilisaﬁimn waa not popapitied in
_ ﬁmd&laﬁd untii 1867 when o roeport (mmﬁaxiﬂagéy Byoml.aws,
1961) was published by the Comnitice whi@h had been sob up

to prepare new model dairy byo-lawe in Scotland undor the




filk and ﬁairima (zcah&uﬂd) ﬂat, 1@14. Tha use of- mpprmued
chloring at@rilants 1B tacmmmendad by this Lammitﬁéa and |
:ﬁ‘lthaa uaa accamtad hy thn macvmtary of State fur hmatland.
N kamh 1&&@1 huthmri%y uan. thara?mre raquestam by thm |

aanratary af tata #u amonﬁ tha sxia&ing hy&«lawa tm parmit

fiy‘chmmimnl atsriii&ahiﬁn ua&ng ﬁpprovad chlarine n&ntaiming

-Qf?uamguunaa ma mn altarnativa tﬂ atemm or acalding water ?ar

_tha abariiiamhtun nf ?arm daiwy aquipmant.~ Thia wes:

A_:i}ﬁct, Igﬁgq ' Befara this, hhsnafura, any pipelins

g,finn@nllaLiuna maula haua had to. have tioan atariliaaﬁ by .

‘N‘ataam op hmiling watar, diffiuult and unaaunmmim mathud.-

;7"Aa ‘800N A8 ﬁhﬁ uqe 0? apprmvad chamical ahwrilanta waa :

) ;'fparmittﬂd 1n ﬂumtland. thm advantagaa 0 be mhtaxneﬁ ?ram

7wlwaning in plaae annnurngaﬂ many producers ﬁa link up the
: ?arm rafrigmrutad milk ﬁank, mhish in many cases had already
bﬁan ina%allmd, with o piww;ina myabmm~ |

Yhere are twa nrinaipal ayeteme of nilking mh&ch

ﬂ:;inaurgmnatﬁ pxpa&iuaw - milking parloura and that ayﬁtwm

“known ag ”nuundwthamahau" mn Jmuttiah farms, if thn byre -
is of mmdawn mmnsbruntimn, Q: in gund struc%ural uunditimn,
'ﬁhan tha inmﬁm;;ﬁtimn of @ L”rmundmthamehmM" system of

" milking would be mora attroetive. WUikh this type of




e

in@téll@timn, although tho coel may be high in colation to
thn conventional buekot systen, which &4 replaces, the
reduction in the lobour reguirements for the oarvings of

Lhe milk'?rﬁmrﬁha byro to the dairy, the aliﬂimatiaﬁ of

tha milkiag‘buakwt, the addod simplicity of the cleening end
tha intagzaﬁimn af the pipeline with thoe bull tank heve
provided tho mnﬁﬁurag&mmnh for the nony installations

which have now been ﬁnda, |

The numbog é? ﬁha pipeling installetions inf%mahiand

“hae markedly inoressed since bhe introduction of the bulk

- miik eslloction schenes in Seatland. The first such

schomse in K&skwummriqh&ahifa gotmenced in &ﬁba.

The ﬁaj@r&&y of tho *round=the-ghad" iﬁnt&hi@t&mnﬁ, a8

distinct Prom milkiﬁg ﬁaxlmuwa, ara in tho South Vest of

saotlond, wﬁimh'éraa produses tho greatest volume éf midics

The comparable nunber of installations have boen given

. by the Scottish BAlk Marketing Boezd, (1966).

South WUast Sgobland Othor Gountias
Pyeahire, DumPries, :
Eizkeudbright, Lanagk,
flenfrow & Wigbouwn.

Aiiking parlours 68 (0.943%) 239 (3.7%)

"Round=thawShad" add  (Ge28) 245 (3.30)
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tha amaunt af 1nusatﬂgatiunal mnrk which has bnaﬁ

1l,'whpubziahnd an plpaiina wﬁaaa&ng is nat axtaﬁtiva, ﬂﬂd

. munh of thi& ‘has bu»ﬁ cnrriad ﬂut dur#ng tha last Faw

yaara‘ Tha mnjmrxty nf publishad Nﬁ!k 1# feom &urth
ﬁmar&nn, and of that puhlishxd in thiu nauatry, much
dﬁala witb tha claaning af pipnltnaa in arnamgria#.
ﬂthmr thﬂn buct»rinlmgt:ll~atud1llyuuazk whieh has o
baan aubliahaé &n thﬁa xnunﬁry desls primsrily wiﬁh
;tmilking paxiaﬁra. This ia‘nat»aa-upplicubla in the
*imujarity of dairy tarma in 5uuth Want Enotlunﬁ, whura
dua ta ﬁhu graate: udnpiiun ar thu "tounﬁaﬁhnmuhud”
ayutsm, %ha axgalina is uun&idarahiy 2ahgu: than in @

pariuur, a?ﬁﬁn suvsrai hundviﬁ Faab,h: Thia wnuld tuﬁd

%o prauunt dl?fersnh eleaning pra&lann about wbinh

littla has baan publishﬂﬁ.
A atudy haa bmcn maﬁu uf ﬁha tulivant literatura
a? %ha di?fsrwnt fueﬁa:ﬁ whiﬂh cnn contribute to the
| arfiéianay of tha claaning ef thﬂ gipuliﬁun - tumparaﬁura,

turhulancn, nntreinaﬁ akr, timu.a? alrcul&tian, ‘carrosion,

“',f amuipmunt daiign unﬁ uguruticn and daturggﬁt mnagasihimnﬂ ‘

Iﬂvmshigntimna have aaan aﬁrriad out on tha arfust

a? ﬁif?araaﬁ tnmpataturas nn ualitutiva and ﬁuﬁntitahiva




6.

laapéﬁé& éFTiﬁa*éaQtéﬁiai ﬁépuiatiaé$1éf ﬁ&@ﬂlﬁﬂﬁ&lﬁ
| itha welmtienﬁhip &atwaﬁn the- ﬁﬂ%ﬁl malany aaumta and
the. ammpasitimn a? %ha bﬁatarial Faara; %ha af?eah
of: ﬁatmxg@ﬂﬁ mamyasitian in’ mmlmﬁimﬁ t@ the tamgaxa&urm“
- af nirgulat@gn; and tha - lﬁaa of- heat ?ram the

"v'fgigﬁu&aﬁgﬁg.ﬁéiukiamg‘fg@@‘%hexpiaﬁlinaam_w‘ s
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INGTALLATION

In the labe 1020' a nunber of pipellne milkore
‘ ﬁr:'walamﬁar plants® ao ﬁhgy ware cmllqﬁ, Wane
Anstalled in specially bullt wosden stalls or in
amall cowshods, The milk wee discharged diract into
pang by & ﬂaub&w.wnmpmr&meﬁpnglﬁg valva'. GClsaning
hed to be of Parted by meana of manun) aanub@iné and
Fun_tﬁia.maasan tha system wase éﬁt maneptod as boing
mractiaﬁl in the couwshad, In addition, &hé _
intrdﬁpd&ian of milking parlours about thié.éi&a
'graaent@d o aﬁtisfﬁaﬁpsy.élta:natiu@ £ thp&a ﬁ&uducara(
whe desired to fﬁmnzg§n®$a7£hqzt milidng maéhmda and
émduaa the labour requisenants.
As hag alxeady'haan-statéé; the nothod of dairy
farming in South West Scotlond did nol readily permit
- tho adoption of theo parlour systen, but in tha‘pariﬂa
198749 o systen was introduced which‘aansiatad
asagntially of vacuum oporated plokeup poaints for the

 trensfor of milk Fram Sho byre to. the deiry. The milk

‘was dischargad from the nilking buckets into cana in




3,

 the byre and the Yeuck-up® line, usually supplisd in

& fte langths to ﬁaaiiiééﬁa manusl cleaning, wes
connected to A mili xifﬁfmhiah wee mounted directly

over the cooler.  Uhon the can hed been smptied of

milk %hé auakwu§ pipe woo senled by » Plont which

ﬁéaag pagmiktiﬂg the vacuun bo sperate only uhen |
further milk was tipped From the milking buckots:

From the introduction of the milk 13fts, it uas only

& qu&étiﬁﬂ of time ma?awaéﬁﬁa milk L4FL woe oxtended
"ﬁe mipauit the &y@a and uas Fi%iaﬁ with stall gocke,

o ehak tha milk was dxawn hy an@ umauum thrnugh the

piga%&na~$m the re&aaamr Jurs, whmr@~$h mﬂ@ dischargaed

eiﬁhaw ﬁé a ﬂu?tiganaﬁad millk tank ar ovar o surfaco,;

E aaalnw to the milk eanau wnﬁ unﬁil tho ﬁav&l&pment

- and a??iﬂiax aammﬁtanaa of aﬁprﬁvma shemical atﬁri&anﬁa

in The Bidlk amm mairima ﬂ@gﬂlﬁﬁi&ng,(iﬂ&%)&ﬂ &ngland

@ malan whiah wan wnnanaatsﬁ in the Bilk ond

Dedriow (ﬁanara; Regulations) 1958 (5.1.277) was the

‘ way ﬁpnnaﬁ for the introdustion of extended milk
ﬁiﬁé&iﬁéa into hyraaiana tha Pipsbd w&?ﬁ-iﬁﬁﬁ@llaﬁ
 asbauk L960.  Since thab dabe, this typae of

dnstellation has hegone increasingly more common.
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| Eﬁmpaxmtivgliﬁgea#iguﬁi&ug have been éﬁr:&nﬁ out
to éa%axmina'whwﬁhé# p&pgiinu‘inat@;latidné could be
opurated to gréﬁuéa milk of & similex hygianic QUhxity‘
to ﬁhat.pxuducgd'ﬁy othar systams of milking.-inciuﬁiﬂg
milking buckets oe pipelines which have besn disnssanbled
and ei&nnud‘bv‘hénd. (Steaphen, 19653 Uitzel, 1955;
Douning, 19533 Phillipe, 1962). |

'nﬁlex&ﬁdar;-%alamn and ﬁrmimﬁuﬂ (lﬂﬁé) carriad out
camﬁaratiueAwﬂrkAan tha bacteriologicsl results of
milk obteined from fnuﬁ‘diffaxént systens af milking =
‘canvantional bucket plmﬁti” cgmhiné plénh with
- aaﬁéant;nnml filtering, in-can abnliﬁg:and'pipalinn
dig@anﬁlﬁuiﬁar aléuning% cﬁmbina plant with $neling
fiiﬁgt,¢in@man caniing and the pipaling dismantled For
cléﬁniﬁg; and "c&w to éaﬁﬁ with stainloss stesl ox
" glogs pipeline. Thnie_waa nig sigﬁi?iuant{dif?aransa
in‘thélbnnéwxial quaxiﬁy 5? milk batwesn thoos
installations uhene ﬁha pi#m11naa wénﬂhdiamantlaa and
wharo thay msﬁﬁ claanad in él&éa* Thé# dbgamved, howaver
that eome variation in m&l& qﬁml&ty aqnuﬁraﬂjhgtwuam
ﬁi?f@rﬁnt apmxaﬁé:g uhera the pipelines weys cleaneé

- dn plgaé;




.

ﬁéékaﬁ-,ﬁlli&ar. walman,,ﬁimh&rdaaa and Hilster
{1953), iﬁﬁxaaﬁad.ﬁhmt a praperly designad ond

canéﬁﬁ&&ﬁaa»piﬁaliné could be maintained in as

' ;hyginﬁi@ @andatimn ) thuaﬁ which wers reguiorly

e

d&am&ntl&@,  Thaix ahsanvgﬁiana wara basad on the
@aéﬁeéia&mgiaﬁl rééultg 6% awaﬁ twabs on tﬁﬁ pipelinsa¢
§ﬂ?kﬁ@¥g Qakaw anﬁ Bird (1955) shawed that in |
plece cleaning uof &Luin&aua ata&l pipslines way at
laaea an a?faﬁﬁivag mnah bmnt&ticlagiemlly mna
physically, as ﬂiamantling and hangd alaawing.

" Basio ménﬁidﬁraﬁiana iniﬁha denign, iﬂgﬁ&il&ﬁinn '
anﬁ,$pa§a§£ﬁn of, pipeiine nilking eguipment mp§ giuan
by National ﬂg%ﬁﬁultural Sexvice (1967a), iigﬁ?hfw

Tha'mdah usual typs éf_inaaallahiﬁn ie in the form
a? a‘lﬂﬁ?.;ﬁ thg¢maaé of a double sided byrey, being
eaﬁnéaﬁaﬁ ecrass the end of the byre. ﬁiaaré, ar
| ineiined gipeat are ussd te carpy the nina mbava any
dﬁmrwaya; Aithaugh in eoms iﬂaﬁﬂllatinnn-anly air
'aaaaea through the sross plece, in others, nilk passss,
o, mw&ng tg the differencs in lavels, ﬁhiﬁy#ﬁﬁ bg o
ﬁmasiéia5aﬁurae @% ﬁrauhlﬁ. This cen be Qr&Qantga by
figgiﬁg'ﬁ Lubterfly valve at the and of aash-aids_q&

{n the middle of the oroesover. Either position would




1.

hava the affaaﬁ-afvapplyihg.ﬁhe diroction af'yécuum*in
one way-mﬁly Pgwm the oross over, but, at pﬁé samsa t;ma,
tho incnrpoxatian;mf such valves could in thamselvoa

bo an @dditimnal>mléﬁﬂing hazard.

Mhnae tha installation is fitted in @ byre in
which the aLandingq are only on one side, the milk
pipoline is continued through the byre towards the
milkroom ond is supplomentod by enother which is
parallol to it, and Ls joined at the distant and
by an 1a§° hend.  The latter pipeline is only ussed
tm'camplats tha miaaning miraui& and a huttar?lyiuaAVG'
i nurmally Fitbao dt Lho Panthsﬁt paint. thua

iqglatiﬂg it~ Fxnm Lha mxlking line whilst milking is in
| progross.  An altarnatiua arnangamant is aungsatad
from Nmrth Amanica (Univaraity oft ﬁalifmrnia, 1964)
-wharm, under similor cgnﬁitinna, stall cucks ara Fittad
on the §wa wipas,.ghus uhili@ing both pipelines, Such
an mrzangémant:wauid, howevar, raquire both pipaé;to‘
.ﬁﬁﬁﬁwbitha ralaaaéf to pormit ﬁhe.éacuum to he\aﬁ#liad
" tn boih arms. g :
| &aﬁwasn aaah paly af ramu 1& o prauiaxen on Lha
pipelina Fav tha cmnnartion oF thg rubhar milk tubs to

thm m3uaLara, Lha&e heinq ﬁvailabla in mirfavan& daaigna




:&':’.'n . .

' “fﬁsam amu@rni mmnu?mnamward¢g(see Plate 1=-3).

Thaa@ ara thma@ main &ynm& af &ta&& mﬁek mannwahimn

dn usm in ﬁh@ fauth ﬁmaa a? wﬁ&hlihﬁ; uamh with ite oun

’”foyartxﬁmlag aiwaﬁuanﬁags in alaaniﬁq* Iﬁ‘tmut&na ﬁl@aniﬂg‘

>i';ﬁﬁﬁ? Lhm aipaliua, attamhi&n 18 varely faid ta ﬂh@ inxm%

@@ ﬁhg atm&l gaaﬁ aﬂd thia &a artmn faund km ha a

| ”ﬁuuzaa m? infﬁatimﬂ. - Uhgra rubber gas&aﬁa awa uxmd im e

‘7:ﬁhﬂ s&a&l aumk ca%n&mbimn bhn&m map&ﬁxy dmtaxinmata and
 . 'aﬁa aftan a soured mf baata»&al ﬁanhaminatxmn. _
| ﬂlagg (LQE&) pu&nhad onh thaﬁ aa tha differsnce
&atwnﬂn ﬁhﬁ elaanmbility of xubhar and mmh&l una
r&nlﬁaaé iﬁ becams ngparunt why nhamiﬂﬁl atariliaatien
wns laﬁa &f?aahiva an pubber than on mu&al surfacen.
nha rubbar 1aaaa ite amoathnasa with uaa, and agmxﬁ
ﬁram any ?muxﬁm 1nhawan$ in manufacture, prosent a
1 vaugh aurfnaa whiwb al&uwa midk aeli&a to ameumulatan
whilat hmat nan panntnaﬁa @uah dapmn&ta.ﬁhay ara ot
'{\rsmnvuﬁ by arﬂinaxy mmahiﬁq. ﬁ&ﬁhmugh thuaﬁ
nhsanvat&ana waw@ aanwernad with the mlaamaiuq a?l
milkiﬂg ﬂaﬁhinwa, thay are. ﬁsaaily apﬁliﬁabiﬁ aa %ha

:fruhuag umnmaaaiana ﬁaunﬁ &n ”raumﬂ»hhawahaﬂ"

- installations, -




PLATE X.

Bhod A kfiepiliftvgt ii PdRellice gpmieetion for *



PL#TE 2.

Fullwood pipeline connection for 'round-the-
ehed* milking inetallation.



PLATE 3.

Caegoigno pipeline connection For Bround-the-ehed’
milking inetellation.



Tho stall cool aunhea&inm must be aalfittediﬁhah
ﬁhe-tﬁb@ fram the milking cluster enters the top helf
of the nillk pipoling. This io in order tm'maintﬁ§n a
vaouwn botwasn the pipaling and the clumtﬁ#, and to
pravant the bngl flﬁﬁhing of milk. Unre ﬁhm p1pa1ina
gty at the bottem, there would he wuneiderable vaguUn
gisturbance when midk fren othor units Flownd across the§
fdlls dndetb, Whiiat the Viﬁtinga éva mamignaﬁ‘with.m -
tap-éntny ;t'ia pﬁaéihlnlthaﬁ,_during ust, the outleb
be tuisted aémnwmnﬂaﬁ This rooults in milk sudling
the inled valve ond this should therefore rﬁémiu@
additional élmmﬁing %waatmané.

Tha pipa&ina in @antinuéﬁ to tha milkroon cerrying
f &h&‘hilk anr an&raanaa air aéaylfrnm the clusters ta
the reesiver jan-mhaﬁa the air io exteacted by éh@
vacuum pump and thnrmilk dischargad either to the
refrigarataed tank, or over a surfoce gonlar and into
the cans.

in some inatallations only ane snd leads to the
rooaiving jar, the gther joining tho rotuon p&pmAta-ﬁhu
milkroom bofore it lecves the byro. In athors both
enda of tho pipo aro Jjoinod at tho releaser by a T»giam@,

it would be better for both snds of tho millk pipeline o
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”aﬁﬁarwﬁha Jav ﬁiﬁwa mﬁ?‘imﬁéﬁian‘mf tha Lma pipuxinnﬁ
"muusida csuid rosult in the pinai&ﬂa ' ﬂadiﬁq, GheaRaas
if~th5 Vmggum i uppiiéqlﬁafh@ﬁh_anﬁa_mF the luop,
tho milk weuld be ﬁiﬁﬁ%aégém.maga dqi&klf;i |
| | Thm Qaaaiwmr; 0r releaser ién, o a aiaaﬁ containgr,
the outlob m? uh&mh A6 mmnnmptﬂﬁ bo.0. aaniaﬁgy nidk gump.:
Tho qﬂrllaaL niik ra&aa%ew Jﬁﬂ& ware q!mo% Pylﬁnﬂﬂw
' ugth;gpdanlnan 3auw3 w%atna o sdthow and . fhuag wers .
aééléﬁ a?? by ga@untm aﬂd h@td hmguﬁhar uﬁth ?umq tia
Vraﬁs. ‘fha uaukeha yare zwrgw and subiﬂmh to oonsidareblo
mailinq amﬁ a?%armﬁ armvinﬁa far the rmtantimu o
%nﬁamaign, ALY glma& xmmaiuar jama have' bmen.
krﬁﬂaﬁignedg ihm?m iats ara rmhusb, %*n&tary, pnﬁqesa
hiqh mmaﬁ&ﬁam&ﬂ ,n thsmmal ahumk and mxhjbxﬁ ammplatp
rasistanﬁa-tm defargwnﬁ ahtnnk. Tha glas& jar oan bie
'&maﬁnndnﬂ from a aprtng luadad mirrn«qwjbwh. The
:nilk nntar% Lﬁﬁ Joar at thn tam anﬂ thn mtm&awamitch in
nﬁjuatad 80 Lhat %h& pLsngy nparataa whnn i) cqrtain
) ma&ght uf oiik ﬁa iﬁ ﬁhﬁ jﬁﬁp &uiﬁrhing itmalf aPF whﬂﬂ
Ciha m@lk drops o & vartain ﬁraﬁsﬁarminﬂd lmualu in'

_qnnthﬂr uyﬁa of 5naﬁa&1n%iuﬁ bhw miprmﬂamiieh o

poplansd hy (U] mwmbam af m&rfawant 1angﬁhﬁ vtﬁnmd in

ftﬁe jarg anﬁ %hw pump mparakua whan the laual nf cha
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‘mill pecmite contact b0 be mada bebwesn the tuo probog.

Another type of instadlation utilicos a vasuumeoperated

giapheagn millk punp wbich in continuously sperated and
thias continuausly ovacuatos e gacoivor jor of milk.

In nll cases, the pump Forcos the nille through a

non-caburnahlo volva to o filter - aithor an’in*iinﬂ

filbor whore tho millk L9 Filtovod undoy prossure, o
thnmu@h a W pon é and hhmnmmlﬁw tho wofrigorated eilk
tank or theo milk osna,

Thotl (1962) deseribas thé aoply abbonpts in the
alreulotion olooning af the roleoser Jorse uhich
ﬂmuﬂamiﬁmﬁ&ﬂ'ﬁhm complote filling of Shon in order to.
aover aliAmilk contoining curfaces. This involved the
uao of # Large volume of Liguid whiwh-?ar:namaﬂnsﬂaf
bﬁan@my:haﬂ e bo xmtuinad.frum doy bo doy ahﬂ Wno
thearofore gireulated cold. A dovico was dovelopod
mhi@hrdmﬁ@am%wm the cloondng snlution acrpos the
undergido of the jer and down tho ionor wallso. Thia
peradtbod a norn officlont washing cotion of the jers
with &;raﬂumﬁd'umlumm of liguid. |

?ﬂﬁﬁmilw @iﬁmlﬂﬁaﬁ nee ﬁ%tﬁm@ 13 in (31.7'm¢m.3

autoide ditmetor of 10 pougo (1.2 m.n.) stoinless

otesd op p in (G1.7 mah.) coolstonco glass tubes with




TT;;.r ~ 2 .;Q?;" T v?fff;??JxéAf ;ii‘ff
hvi(ﬁ G m.m.) wall thisknaus. In ) Fuw
1nitaneas plasnic tubma hnvu bntn uasd.

Eh& Lypa n? atuinlatt atucl pipas fur cha miik

“narrauimn rauitﬁancn and blsuichwfruu aurlmcag

ainna; ;i?Tf,

_hu uao af atainluas ntsal far ﬂairyznq

;aquipmunt. ubaiﬁlamn staela cun ba dividnd intu tmu

}lfﬁsan tha _hvninal ttruckurt et tha :tunl«¢‘}i?§§““

ﬁ*ffmurbanmitia at-wia unv conﬁlin uﬂ t“ 5ﬂ “13‘“1 ““d

'i5;jara aimilar ta uarhan ntanla in that thuy ar& uagnatic RUPI

“;fﬂand thair m.chanicul prapnrtiﬁe ara 1nf1unnuud ﬁy

%ii{ghaat trnatmunt. § Ausuaﬂitic staala, tha hypu usad
<‘LfT?ur tha manufantura u? induutrial amuipmunt. are nann: ‘;'3 »
_Qmﬂgnatin and ﬁ&n ﬁnly ﬂﬁ hardnnud by aaid waxk¢ 'Afl;i

rda?nct which aun aauuz xﬁ bhﬁ xunga cf austunitia stanlaﬁj;??:}

‘1f:thattkhawn 3ﬁ "wala dncty“ Buring tha hsating ar
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rmad@%y ablacked hy chenicols snd inﬁmwnﬁﬁah&llinm
eoPrBeion may roapldly qmﬂﬁr.

Thiayﬁa?gcﬁ e ai&minatéd aithmﬁ’hy rﬁdﬂwing the
ﬂggmgn.émﬁta;ﬁ nf tha atnol or by~mdﬂing‘met&liic
a&am&ﬂha-@ﬁimﬁ poaily Ggmﬁiﬂé wiﬁhftné corbides end
Q?QQQﬁﬁjﬁhair ﬁweaiygpahion” Such ateols are
tatabilised® by bh@faéﬁiﬁimn af titanium anﬂ_salumﬁiumn
_'ﬁmﬁhitypaa.mF-muahaﬂitim abosis are Q&ad,ﬁur the
mﬁhu?aéﬁuwa'a? MR yiying 'ﬂlium 1%64)’ahatad that .
tha uauul nfaala fop pipolines are ﬁiﬁqﬁ;?ﬁ‘dr 3
~ (A. Xaﬁ ke éﬂg, J?l o8 316) op a%xah_ﬁﬁﬁéé;ia not
.:atuhiliand. |
| Plpos eon bo @i&hmx polid dxnwmg iﬂ whigh tha o
f~“iniahad pip@ ia saum&asﬁ, ar ii ;@n Eye ‘mode lnngttudinally,
hutﬁlma;dadg rullmdjanﬁ farmads . With the latter mathod _
"m?v@gﬁufamtuxag tho internal ueld b@@ﬂvia'yaﬁﬁusd and
the dntoznal surfaco Tully puiimhéd* Thé standard
'gwmﬁ@ of polish ig mizrvoefindob to the internsl surfaco.
Thié internal pnliching limito tho lengih &F pipeline
available to ant nore than 36 foab.

Bipe longhhng of B noxdmumn longth of 10 faet, are

cannected togathor by rubber oleave joints, axcapt when

the aghbual atell cock is of rubber, whon this alse acte
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a&'énjéiht;'- Bith. th;a tpr af iﬂstallutlmh ihm aipaa
;qté_cut ﬁn Lhm ngpvarmm%u 1pnqth hm&uann uumh 3aix m?
;a_ﬁtandxmgm., wvan thn 9ihnr typm QP r&ali uarks @ ha&m'
oan: be dxiilmd iﬁ tha wm@mlinmg ﬂﬂd thﬁ ﬂLmil Gcmk
'?*Lting rlﬁnpgﬁ Lm thg ﬁuhﬂida. ﬂands arg Farmad by -
'tho Fiftinq wf puhhwv ﬁlamma, %a axe i»iuimbm,

whaxu thm nxlk flnumng iﬁ tﬁm ﬁ?ﬁ&liﬂ& iﬁ unﬁar
.vgwﬁaquma xmthax Lhmm undem Uﬂ%uum, a8 iu khn ¢ sa an
Lhe di eharna ﬂid% of the ﬁump o frmm thg @umg t0 Lhe |
rurriqaxat@d %uﬁh oe hw milk maalar .o fhnan ﬁzﬁnued
Joints are rmg ﬂﬂﬂﬁ by o nu?ﬁusﬁ j@iﬁh Qn o ﬁWﬁllﬂM"f‘{
"(l'iuyfu(ﬁ .? m»n«) hnww aﬁaiﬁiﬁ@ RSLQUJ pipn o Lhﬁ‘
'&ubﬁé" ﬁlnmua i@ rnﬁm?ar@vﬁ by m m&ﬁp.~ ?h@aﬁnrammﬁ
in&ﬁ& iu oi&hmr ﬁﬂbﬂl o matml By ﬁlha m thin 'ugbgn
gaahma ia‘incanparataﬁg . ?hia yp@ Bf Jaiﬂt cun @Lum
‘fmnrn trauh&n mﬂﬂﬂmiﬁ%ﬂd w;th arevicwﬁ and ?auiiy
3bmrﬂ ihﬁn thﬁ yub&a~ ﬁlamua jgjnL nng)myad mihh

I;;wmﬁmr mm:m pjpnma,x fn addihiang tho nnreau umra odna

:ff*hﬂﬂ L) “Lama waz? wmlﬁmhaﬁ in%wwnml f%nimh ﬁnﬁ Lhﬁrﬁw

?&rn ynam s o mnra diPiiﬁul& surfooe Fur mﬁsquahn
a)amﬁiﬂa mﬁﬁ nnarﬁ&iﬂ&ng.
- B lsﬁ inmiuiaual ammpmnanﬁn af o mi@m1ina

milkiﬂg znakanlﬁﬁiaﬁ hmva boon well QQ@iunpﬁg unlasaA
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thay. ara vurrabﬁi& in@tallﬁd'auch sygtans cen give

{ﬂgu 188 to. aﬂraaua di??icujtiaa ant. unly iﬁ“@iﬂﬁ“ing a"aﬁ

- aﬁaytliqatian aut aldm in aparatimn, Thim is. mfﬁan

R ‘?mand m ha Lha rauﬁa of Qnaatimﬁngtmry awmzaﬁian of

ina&allatzﬁna in Jﬂuh ﬂguh %matland hy ﬁpaciaiiat
aﬁviaary a??&cers (mﬁsu mf acmhlﬁnd ﬂgricultural Enllega,)‘m
’ ‘ & Downey & Foob =" '
_ﬁlglgﬁﬁ) murrayﬂile?) in a auruey mi pipalina milkars

in Narhharn ira&and %aunu thaa sona plmnta, mhilat a?

‘“tﬂatisfashary daaign, haﬁ nat haan currgatly installad

. nnd Lhaaa ﬂgfantius inatal&atiana gaum riaa ta
 &&??icu1t1ua 1n ﬁlemning.' Nwithﬁr Lha uqe cf chemicala
;nnr haat gaua aatiafachnry reaulba if tna ylant hmﬁ B
J;aertain ?aaturaa a? pagr ﬁaaign op &if fha inﬁtallatisnﬁf“
‘;uara Paulty. “ Jnhna (196?) Pound that antia?actury
‘mlaaning in Qfaﬂa is grimarily uapenﬁant en =

. amhia?achary dusiqn GP aquinmant, nlthaugh praper

1nata1latlnn and adaquatm alaaning pruueduras mra alsc‘"ﬁw"

'inpwrtant. lmxuy (1966) ﬁlsa ghaarvau ﬁhat Lha daaign

gl uharma&ariatiua of squ&ﬂﬂunt mhauld be tastad bafors it

R i9 intrmdumad intm cummaraial inatallatimna'
4 Tha most uaual da?aet in that littla attention has
“nean pasa Lu tha Fnll eF the pipﬁlina which ‘aithor has. -

u_ne Fall aw alaa it Falls bha wrang way. It 18 normel
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&naﬁﬁli&tiﬁn proctics fmylﬁhm mil&fgiﬁai;na tu‘bav
aétmch@d’hn the uqvuuﬁ‘pigé, aﬁd, &iﬁme 1ﬁ iaﬂgamd
gramtiaﬁ for tha lm!tar Lo fall away ?zum bhe UﬁﬁUUﬂ
gump ﬁm prauﬁnﬁ matabura bwing druua 1ntu Lha pump, |
m follaiss that tho ailk pipeline will also fall auay
from tha vacuumn punp whirh is miﬁﬂﬁ aituat&d naear the
'?ilk gump. |

Ths alapﬂ m? tho pipeling io a naejor faatar
af?aﬂﬁing uamumm-?luwﬂumtimns'ﬁuw to the Flﬂﬁéiﬂg of
‘tha pipeling.with‘milk. The pipeline should be .
'.installﬂdlam»that.tha milk ig conveyed by graviiy to
tha lowsst lwwml of the iﬂatmilmtiﬁnﬁ 1t i#'ﬁt thisg
puint LhﬁL tha ?ava&umr jar should bo inatalled, Thﬁ
.mﬁlk mili Lhﬁn ?lnw naturally towardo thia d&schnxgm
}yminﬁ. A ainioun miw@lina s8lopo p? 1200 s advicable, .
although 13240 hau aleo haan-qumtaa as being the
ﬁaairad miﬂﬂmémm (Soniety of Dalry faahn@lagy, iﬁb@).
Tha lattaa Tigure, h@uauer, rofors to nraamary pdpaw
3iﬁaa uhnra th@xm waulﬁ ba aurr@cﬁly dﬁriqnad axpandad
op weldad Pﬁ&ting@ wh&nh uaulﬁ not prmﬂnnt aumh g hazapd,
Such fitﬁingn ara guibe expanniva atid aro Lherafﬁrw nu%
iaaarpara&wa in rmrm-gipal@nEe,@yahaman ~ Cuthbhert (lgﬁﬁ)

observed that fapn pipoline inatallatdons do ngﬁ achiove




sth, unintarruptad flnw whi&h;éfﬁéﬁﬁﬁ;eﬁmﬁéﬂélf;f“

“7tinna haTa”

=“E*‘f@§egn;maﬁa and hauafaxpavisnﬁuﬁ nmnsidwrabl uparu'iannlfyi”"




and 1na withis Oﬁtnmﬁkﬂ ofinquipnunt. ﬁ rigura a? at

:?n¢ af frau tir/unit is cft-n gi“*n' Thia'}?’ﬂié

PR




. By 1rd
Iﬁ.l.) [:]

.L‘GF airoi ﬂtf?nrnnaa% 1% mﬂndi&&unm; aﬂaiﬁiuﬁﬁl £QUL |
”maﬂn sunﬁ a& ik 31?&8; ﬂﬁaﬁlkinﬁ tachn&quaa wnd

standarﬂ c? ﬁQuzpmeﬂﬁ mm&ntauanma uill gause vide
_disurapanmisa, anﬁ all cmnbribufa to wide uariuhimﬁs
‘ in vasuum desonds It is imvma&ib?g to m&&»ra!au&a@m
aiy 1&&&@@@ for any,gaptiaulﬁr insteilotion becaues
| of these factors, The anl?,aunurﬁt@ agsessment. oan -
be mada by ﬁixéﬁb,maﬁaungmént af tho air consumpblon
gf the ina%gilatiénﬂ; Such ﬁ'maasnram@nﬁ would vepldly
indiqgta any diosocreponay in pump-eﬁﬁaciby and axoeooive
2@@& an to inefficiently saintained aquiémante

There has h@ﬁn & ﬁaﬁei&pmwnﬂ in Nmrth\ﬁéeéﬁma of
waldod milk. p5pﬂlﬂﬁﬁﬂ.ﬂhﬁfﬁ the jointsa, matsnﬁial&y 0
gaurco of iﬁ?mnkiwﬂ,‘ara“miiminmteﬁq The ucse of such
pipelines roul impraﬁﬁ hyoione and eliminnbo the chanco
'aé‘air Iaakm hhrauQ% couplings ag woll mw*%uxhulan@a
msabloma caused by 5mpnr?astinna of tho dnnec surfoce
of tha pigelinm, Gueh o aaualunmaﬁa umu&ﬁ ant havo
baon pamaiaiﬂ mibhaut Lhe inmprovenonts in cleaning oystems
and ﬁutmrqanta u%imh mahe periodic diﬂqnmhly nmd
inspoction ugnagggamgy¢ flaxey andl Shahand (i@&l)

studied the effoctivaness of élaaﬂiﬁg'waldad pipelinon

both with a loborotory inctelloslon and ecomporoial




. ») ' A - \ L  : .‘ :‘: - * | . 2&’ _
’15y$ﬁama aver @ vmarm, mnﬁ fnund tﬁak ﬁhiﬁ ﬁypa a? o Vflgfﬁ

gipal&na was - aaﬁia?aatnry.

ﬁavigﬂmwat (1@31) das&rlheﬁ tha manu?aa%ures

, &na&al&aﬁian ane &1aan£ng s? m&lﬁaa milk pipelinaa,

ﬁtuﬁy of the use a? malﬁaﬁ p&paline& mada by Dlsom, - ¢ o
ﬁmawn anu miﬂkiﬁ (lﬁﬁﬁ) ahauaﬂ thﬁt thay were muita

o ﬁm&imﬁa@t@ry,

m? ug km 9 in, ﬂiaMatan whiah prsuan%a tha tl&ﬁdﬁng 3
@F a pipaliﬁe with milk, hava haan rapartaa (Univaraity

of &gliﬁwxnia» lgﬁég, Uhittxﬁatmns, a&sklmy and Lﬁﬁnan ff”~’

;16&@) ﬁhi&a% auuh ﬁn inatallatiun pwvmiha @ mara

| gl,jnapiﬁ and a?faaﬁiua rumaval uf milk, it duas presant
‘1,graat@r mlmanaing nrahlmma. ' o
In ardax b om&ﬁan tha va&maity na&aaaary Fﬁr ” a#!;f§:5;

\i ﬂ,aF¢£¢ian$ alaaning which ia ganara&ly tammmmanaad aﬁ '

SEL

*ﬁ f%“/ saa, the mampanab;a Flmw ate af 2 inaaiﬁﬁli“E“ ~‘?:fé#£
7 would be axmwxzmm,aly muiwalm*' ta 2,550 gall/ar.
'?whiah is eﬂnﬁiﬁa@ahly mare than Lhat for a 13 A pi$9“

1ina wﬁiah is mapraximataly aaa gﬂil/hr Sueh @

=‘1“alaaﬁing sysabam wuulﬁ raquiwa B 1argen uasuum pxaduaar,

3 if thn vaau&m ia usma Far bha nzrnulmi&an, ne. &a iﬁvarigaly

SR
ERE
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Hag of ulass for inoktellations

Tho ﬁ@mnsammmﬂ@y of glésa io on additionnl

advantage for Porn mill pipelines in thet it offeps
a dircct visual chook on the milk vhich ie being
spnveysd thraugﬁ tho piggiinma ms.mell a5 bhe internsl
cicaﬁlinasa, Thie oppurbuniby of a rgﬁid visual check
aft the iﬁ#s:ﬂal‘ausfaama gf thé pipeline doss porndt
the gnely rémoval of any'milkakang taposits vhich gould
upll pass &nmbaqua#iéiﬁh ntoinloss steel pipelines
until ié@ gncﬁanga #méﬁikad in unuaﬁiafmctﬁry
bacteriniogicel resulto. Druco (1UB9) stetes that
glacs shows littlo t@ndmnuy for tho Parmﬁmiun af films
of scala‘ar”@mmwnﬁiwn products.  The snooth supface of
the Qlaéa pipeline 16 highly tmai#tmnh to tho
d@pmﬁiﬁian of ﬁ;§ﬁ,mmtgriala. firoodly spsaking, thév
ﬁain iqaieﬁmﬁaa bo corrosion of glats is tho hawxd

S | amaath'aurfmée. Qnd it thig héa hoon tamoved thoe robe
of attaok would tond to inéraaaa.

Giago roguizos ohly sooconablo core in handling

muriugfinstallahgun and operetion. It con withotend
haat ahamk ana‘rapeuﬁad-higﬁ tamguwathré changes up

‘t@ zaa”c g pan thaxa?ur&'ba gafoly stovilisad by

hot webor g2 live otoome Thio low oxpanedon of tho
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giéss also mindmisos the trouble which ¢an be assopiabod
with pipeling installotions since no buckling will
acﬁur»aa o result of twmpeﬁa%ux& ehanges.
Tho characteristics and propeciies of glass as o
maﬁax@a& af mnﬁatrumkiuﬂ are diémuuﬁgé by #ruoe (1959)
uwhilost aurcén (1957) desceibed ite opplicntion for
pipelines and proceass plant,
Brues (A@ﬁ@)fsgétad that the chemionl endurance
gf any glass é'ﬁha&iiw; Lte reoistence btu ﬁhmmigﬁl
attack « ig influended not only by the character of
the warméa&va“flu&da,in gontant with the g&aaa,_huﬁ i
alan tho composition of the glass os well oa tampér&tu:ﬁ
and Liguid velocities., With borosilicobs glass, From
whidch m@&king agquipnent is sanufactured, the pate of
‘attack by water anﬁ ami&g can e cdﬂsidezed neglinible,
with two oxeoptions,  Saturabted stieon above 160 wi&l_'
renot with the é&aalina gomponents of tho glaus, bubt up
~"ﬁa-thia Lemperatuce Ehm ﬁa&a of stlack is 8o lou to He
insignificont in proctice. The acilds which atioock Qldéa
are hydroflusric asid and strong phosphoric anid, the
_ tpba of attaock by ths latﬁar.bﬁing laess sovero than that
of 8% sodium hydtaxidn solutions.  Geparally, the attack

by caustic eolutions is cunulative and Ghe main resictanne
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,,,,,,,

- ‘2 f‘?"4 u. ;:

i .5 o

e ]tﬁ aarr@aian is &hm hm#ﬁ amuath aurfana. :Téiégﬁ amﬂiﬁ*
‘mant #an hanﬂlm bmth diluﬁa (15ﬂ3 ﬁﬁﬂl“m hymrmxiaag and
“ngglga ghnaphawie aciﬂ, munwantxaﬁad i? umld and up %

"F?Fﬁyfdﬁqdi? h&t (mmﬁwan, 1“&?}* 4 auah Qxﬁwams mmnmi&i&aa,

;{a}hnmaw‘r, wmuld ngt b aﬁaauntaraﬁ undmr nummal

'fléﬁlmpm:atiag ﬁanaihians an ﬁhak it onn ha ageumad ﬁhmr

3 lmas i@ rainhiwaly inar& tm any ghamimml attm@k, and’

" ‘Eit aanaba minﬁ iy alaxmeﬁ hha% g,ﬁaa af?ara gﬁWplﬁta

");raayaﬁanma tw mﬁ%mek by aatarganﬁs or aaid ﬁ&ﬁ&&?ﬁﬂu& »

‘<Pinnu glaaa, mhilat haly

S ;‘z:iuring mpmw’:ﬁ ﬁlmniﬂg W"lm’

fn hha:na&ammnaﬁmtiana giuan by %ha Bedish

';_:__@mm,mma mm;mumm (ax:i,tziah Standard npmﬁ.nmzmn :
‘3?vaa, l%ﬁ%) tha maehaniaal atrangth m? glmse pina1$nﬁa
*axa haasm mn mamking aﬁrmsa af uaa/ﬁn . %unh |

“praaaura&, hmuawar. &ﬁﬁ gramtly in mxaaag @? any likaiyzi mjiii

' i.fﬁa ﬁﬁﬂheﬁ up in nilking &na%allaﬁimnag bat pigalinaa S

'”?ﬂﬂwg@gggaing auah tanaile 'ﬁrangﬁh muulﬁ he w? m@wa rohust

@@ﬂﬁ&nuuﬁiun than haa haanwuqually m&a&m&mtad with g%&ae.

ng an almost unlimita@

e ;1¢‘aanpnusaxvm atrmngtﬁ, braaka aa a r asult of iimiting

o hgnmila atawaa@a a& @&a aurfaaag thm annﬁitiun a? ths

“:Lautﬁmas haa an tmyarﬁant baazing an i@a atnungth* '
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Gloss piping 18 sanufociured by drawing the molien
glmsahﬁram on annular forming mnachanlism and tho
rasulbont pipo o aubgﬁﬁﬁﬁd 5o fupther #rmcema&ng '
such as geinding ond polishing.  The vesultant
quaiity af such glaaé gquiﬁmanﬁ is high and fres from
any supfags Flows which would affect ito mechanical
ﬁtrungth. |
| The two thormol p#ﬁpﬂﬁﬁiaa wuwa@aaﬁﬁ by gloas -

auuipment = liﬂaaf mxﬁunaiuﬁ gl thormal ﬁanﬁumtivity -
ape of imporbanco bwéau#g af thelr effsct, the formop
on ﬁha&mmi ondurance, the lotber Pax conductivity.
Iﬁwﬁﬁ wbiﬁtaﬁ out, Brupa (L959), ﬁhwt;baﬁhférwpamtiaa '
mﬁé‘@??mmﬁaﬁ by the chenioal u@mwmwihihﬁ‘m? tha glasg,
@ﬂp@ﬁﬂiau being dependant lapgely on silica and boron
content, gonductivity varying te o smaller extent with
camm@a&tign;-' |

Thagmal endurance is 0 term used to desccibs the
propority of gl@ﬁsAwhiﬁh gézmita‘it ta ammmmhadatg suddan
tonparaiure ghﬁﬁﬁqm wi thout damage. 8mrgaimiéate is an f
gxomple of sueh heat-roslstunt Lype QFAglﬁﬂﬁ. Thormal
anduranoe is influenced dizootly by 1t tensile strenpth
and ihverscly BY‘iﬁﬁ‘ﬁﬁéffiwiéﬂt af éxpanainn and 1ts

modulus of olosticity. Of these, only the expansion
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T}*ﬁ&ﬁi?iﬂiPnL uariam axgﬁlsiuantly wi»h @umpusitiun, an@
hawma thawmal unduraﬂve at ragardwd ag baing invarsely -
auggriiﬁnai é& tha expanaien nmaf?éniant._'

ugngaxublm expanaiun coaffidient of ma%mriniq

uaad fox ﬂh9 mﬁgnfﬁmtura of gigwlinas
~ {Bruce, 1059)

mQtaﬁiaid “xF Linea;ﬁwgiggi?zzng a?ﬁgggg?ﬂian
boropilicnto glass  } S a 32“
aaat iron : 100
N 35:8 aﬁéiﬂiaaa ateol ;»' , “'1‘?‘13j
A . aluniniun o | j I 14 B

L R i Campacable Lharmal umnduutivit of matarisls
. _ L S o .usad Pmr Bl o munu?acturu ui pipelines

(%ruua, 1969)

T E?"’é‘f@fu‘fﬁh??”f"““éxiﬁ?"“‘“‘“
= B e . A Lhiﬂkﬂﬂﬂt _
 baruai1£auta glaaa s . O3
ensh Aron’ 1 . seo
] 1818 sbainloss wtaﬁl RS T
"fmlgminium | L4
copper ) me
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Thasa Tioures vould bg of intorvost enly were thoog
patoriale to be in tho construction of haeal exchongsro
whare the oonducbivity characteristios ave of peranount
jmportance.  Thoy do iﬁdgéétﬁ, howevar, thaﬁ.tﬁé-
marked differennes in thonal anaumﬁiuiﬁyfo? grass
‘and sbainless stesl con be of iuportance vhen those
materinle ars uood for thm'wmnﬁﬁﬁmmtgan of farm niik
pipelines ingofar as hoat loos of elsaning solubions
mmg‘ﬁanma&naa, Thi s aagmmﬁ, havnovey, is discusosd
olaoshara. o

“&¢ndarga Puw gi&ﬂa pipelinus and fittings heve
uuan_laid,mamn hy the @r&ﬁiah standerds Inetituiion
(Aritish ﬁtﬂﬂﬁ&tdﬁ.&péﬁi?inatimn 2598, A5958) bub Lho
mmrasﬂﬂmhmn.aiﬁm”uaaﬁ tos milk 1linos aze of L Ine op
13 in. intazanl diﬁﬂatan (25 e, or 40 m.ﬁ.) both
with o uall thickness of agprnx&mﬂhaly n.i? i (3 mema)
rmﬂnantinna bhoiwasn p.ganlmngtha as for atﬁinlaﬁa
ateal plpelines ars with rubbar sleave connections
élhﬁﬁugh amnnﬁsﬁimmé:ara-avaixabia-mhi@h ara tho
subjoct of o Beitieh Q@mnda#d Spacification (Q*Sﬁﬁe
7508, 1055), . The sealing i§ effactod by an intorfaco

- gasket locatsd In ploce, in relation with the pipe

hove by eetaining holts mhxch hokd tepapsd bagking
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| Fthgan g@mﬁihg”ﬁhegugh ite The uﬁmiaa of mobopiold
‘@priuasngm manﬁunétian,witﬁ gloso pipalﬁna 6
aﬁgimuaiy g?\iﬁparﬁgn@a te 466 uco. Uhilst poly~

' taﬁmﬁﬁluﬁﬁﬁahbyl&hb haétmﬁﬁy aaﬁl&cmﬁimﬂa na Q
geskating nabeyiai ainng it guhmum&ma ﬂ?ﬁﬁpﬁ&&ﬂdl
chomnical ﬁtahilityﬁ th ueugi matms¢al an milk ong
athoy Fﬂﬂd prnduuus iﬁ uhibo eumzh@nmﬁ ruﬁbﬂ& i
enupliﬂg uhanh naa haen aauaﬁapad faw iha je&nLinq

- of. glnau uulﬁhuxia an%ﬂ muﬁlara (nauara* R.U Fo Ltﬁ., |
.Funtun, @iﬁk@uﬁﬂ»?ﬁﬂﬁh) wuulﬁ aupvﬂr Lo ba u@uaaﬁ ang
Bora aﬁﬁg&ﬂﬁlﬁ bhﬁﬁ ke, uuupling pxuuiauwly dauaﬂibau«
fihn uaupi&nq uun& wﬁﬂ ui 2 mauzﬁmu rubhar uluaun uhiuh
Pito mumﬁ thu rupmrsd undu of iha p&yalina. Tha
ﬁlaww&vgﬁvbmv”@d by a &%uiﬂxaa, mtual gﬁiﬁﬁa whiuh is
‘aaguteﬁ-b§ tuo worn delva 0lipo, _ﬁqnh.gugplingg onn

anly bo used, hbboves, wherg the pipoline i o

'”ﬁffnﬁmﬁiﬁubué'muﬂw, Uhoke th& ﬁiﬁﬁli”” ie intorruplod

: kny anaiimack f&tﬁing auah amuuiinqs cwulﬂ oG bm

uaaa amt’w&mh thay umlfi appene & “"’ "’-W ain 5“‘““‘”““%

~gvar the mubhﬁr a&awva Pittinga in uhmt tha joini ouuld
bﬁ made noge hygienic,

L fupsovenonts Lo ploss mi&k plpeline onuipnent Se

;ufﬁ';dieauabﬂu by uuiaL (lBG J whu pm&ntud sut ahmt waslior
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fglmmm ﬁipalinﬁa ddd haua roo f'oy 1nnvmwrmentq An
"':&@cly invgat&g&ﬁimw was uut u@ at ﬁaraull univuzssay
uhiuh ahawﬂd that- gluaa iinma cuuid ha kﬁp @
ahis?aatmrily uhen aluanﬁd in plm@a aa mmulﬂ
‘pipaiinw@ nmda pf auhur ma»mm&ala ﬂ&aanmd Y
"dsanunﬁmbly and @QﬂUﬂutiwnal mothoda. 3harm'wﬂww,
howeves, “ooog ﬁa?aaks-@hieh wors nptode. i? tho opids
ﬁ? ﬁhé giﬂg@_giﬁé&ihé'd@@ nat“gr@siaalyﬂmﬁﬁuh, tha
v-aﬁétumequd_ﬁmﬁ dmainvnxupmvly. in sddition thm
| gémk@ﬁ@-mhich WoRD u&aﬂ tundam Lo robain aail. ﬂui@t
(3963) ﬁaqsribmd how thote ﬁiffa:ui iaa wm&a ﬁ@@?@ﬁﬁ@ ’
- an wall ao Lh@aa uunu Aﬂ milP wwvnivinq jﬁr‘ and mi1k>A 
CUEKG. maarﬁ,‘szuy anﬁ-ﬁxdai Q&Qbi) ;ﬂugmt&gaéﬁﬁ ;7
: mhaﬁhax»ﬁtaiﬁﬁﬁéalatésl and giaagfgigql;naa 39Q1d}u@-i ‘
Ja‘aaﬁiééamﬁbxiiy\gl@aﬁﬁd'&n'plmém.ﬁy tho civculatdon gﬁl
éaiﬁ mnﬁ,aikﬁlﬁﬁm ﬂétﬁﬂganta, anl ﬁtariii&ad hy ﬁ&g
gilraulatlon a?,wﬂtmg.&ﬁ lﬁﬂ?ﬁ.  Bactorialogiosl
éxaminutiﬁﬂ'%ma man ﬁy ﬁauing samni@a @i miih at vho
 zalat ﬁﬂﬂ‘auﬁia& of the iiw&,‘anuaby'@waﬁﬁing the
_alaamsad Iing. ‘“ha ayﬁ&ﬁm was Leud uuar & paziod
uf & nanﬁha auﬁ ab the end m? that tins it wag Fousd
uhau_?wam @ hygimn&m.uiamgminb, & am@mamgnt&y installied

pipaline of eithor stadnlose obeol or gleos was Tound

bo be satiafsotorys
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Four different poliehnd finishoz of stainloso
otoel w@ﬁm M%Qﬁriﬁ-hWia ingmﬁt&gaﬁimn ansd thers wuwan
found to bo ro difforonns hgtm%én‘tham and the glass.

A peport by fasussvsky and meﬂén:(igﬁﬁ) gave
the :aawl?a of ﬁﬁuﬂima on tthé @ifﬁabagﬁ typos of
glasa and thoy found that ﬁli the glosses ostudied
were found o be highly oloonuble.

Fortnoy, Beker and Bird (1958) umed boctoriologicel
tmohniauas o compare the pelativo mla&nmh&l&ﬁy of.
olass and sbrinlaecs ﬁ%@m1 and Féund that thore wag no
olgnificont differance batuecn thoos tuo materials.

Flaé&aﬁﬁmn il ﬁ@limné (1953) cowparod the
xmlétivm-s?f&mi&nﬁiéé'wf compounds wsed for tho

elwaning of glaes pipelinos. Uhilot guaternasy

sanonivn conpounde wore unsatisfockory, the hyplenie

cquality of pipelinoo vhich had bsen aterilised by

eithor hot water or chioeino was Potter thon that

of steinlens stoal pipelinocs which had been dismonbled

mnd giamnsnd mapually.  WUindow (1964) discusasd tho

usne of gloss pipodinoe Por convoying nill and Shouring
anrd Folda (1853) iﬁﬁastig&ﬁ&ﬁ the sffect of o4, F Paront
velaoltios ond tompuratures of tho closning solubion

on tho slosning of glaog pipalines. 1% uno found thot




mater a% 1@0 V op aﬂtubiana amnﬁaining 200 g Pelite

. ﬁvuilabia ch&awinm a&a&af&mtwvily w%apﬁlia@ﬁ mlnas :

-~

lihua.

The uu@ @P glaas gimsliﬁaa uiﬁaxa aﬁuantngea

i awan Lhn maEY uauul mppiia@tiun a? ﬁtﬂiﬁlmﬁﬂ atmal

in farm 1n$tallaﬁiana und ﬁharﬁ daas appuar to ba a
widar usie - of Q&aaa fmr thie punpm@a. ?hm limiﬁinq

fantar npppama 0 nﬂ ong of &usﬁ rathes than ﬁbﬁ&ﬁ@&h

'lgsa hir ?mnﬁ »un whon atmiul&aa a%aal,'hhﬁ snall

i connections have buon dnaignﬁd, with ane exnsptian,

u@ing atainlaaa shaal p&pn;iaa. - Thavafore, whope

gia&& ia‘ug@d, thara waulﬂ-ba an inﬁg&aéa in the

- Aumber of muﬁhn:'almmua amnnbubimﬂa which would not

| anly adﬂ matanﬂal&y && thv wuat of the inaballatiun

buh alsm tm &ha diffiwultv £ ciedning.

‘3>@aﬂ suitability m?.ﬁhu maﬁgp;&;@» Uhiiaﬁ,glggﬁ euaﬁs“‘
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Cloaning

&anagul

‘ffﬁa muthod m?"ﬁigaﬁing the nilk Aift.wés
aniginmlly by ﬁhd diﬁmssambly af the piwﬁlﬁnag
?aiimwwd hy mnmuui hruahing, hub 1attow£y it wﬁm'
uiaanmd by ﬁyauiﬁq ) ﬂaterqpnt amﬁuhien ahﬁuuq it
'Fram Lhﬁ byro by uasuum ta thﬁ naﬂ, ﬂ@ﬁrhmrg&ng ihu.

. amluﬁimn ia-th@ mgARKaams | ﬁ?hﬁrvriﬁming ﬁhw piwmw
Lino in a QiﬂJmﬁ? mmnn@r, Lhn mipmltnn wag shor &Ziamﬁ
hy aﬁﬁﬁmiﬂg;d Latory o oystom of slonning in placo -
mﬁﬁ dg&iﬁﬁQ by tho installoabion of anethon pipe
~ ﬁm£al1Q;'ﬁQ o milk 3ine and connopbed to 4% by a
aémﬁmygyy mnnnmmt@mnp and ﬁhm oleening sslubion
ara@n %ﬁﬁmggﬁiiﬁ by %hﬂ:ﬂﬁﬁliﬁaﬁiaﬁ uf tho umméuﬁo‘
In ﬁm@ﬁ@@ﬂd thoe uon of @hﬂmimml ntnail&nﬁg-waa anb
ﬁo&ﬁiﬁhaﬁ“énéil 1262, ﬁm,ﬁhat'atmwilimaﬁiuﬁ sould anly
baey m??ﬁaﬁﬁd by stoam o ot watﬂg hofope thob dutaﬂ
ﬂﬁiginuiiyqtha.ﬁiwmliﬁm syotens oould uﬁ?y bo
alonnod hﬁ digﬁaammﬁ&ﬁ‘mnﬁ'thém factor gxéulwdmﬂvhha. :
' wdmpuian of &hMQ aynhomn af mi?kinq unimm a-maﬁhmd.a?'

qwaﬁninq L0y p?ﬁaﬁ hmd hnun dmvvimpﬂd and 1nwn o

e ﬁmtia?ﬁaumry, The mlmmniﬂg a&&us&aﬂajwmﬂw'ﬂmamﬁ o
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- ihrcugh nhu miik gipeiina mhgch was 10 ﬁr?ﬁnﬁmd thot

”"',, im iarnau ammulata sirmuiu uiLh the waauun apyliau

"aﬁﬁ ong ﬂnac ifhﬂ mixau&t u&a mmmplﬂtmd-hy ﬁha.

| Lincmrparakiaﬂ mf mmnnmwhiwy leﬂghhﬁ ol p&peiinm

| fimhiam mﬁy hava nx iy nmi hauu haaa iamlmtaﬁ duning

"lyhﬁ ﬁxlking aithww Ly déuﬂannenaian aF by mhn
: &nvmspurmLiun a? augﬁarriv vmlumn. t
ihﬂ c&naning nnluti&nn L8O - nnnmrwliy nnmun

ah?mugh mha ayatan ﬂy fhm uaauum hw;ug uQ?liﬂd s rmugh,

- Lha ra&eanex Jﬂtﬂ fnnw a waah traugh. Enw uaauun ie

| uaad ?w dﬁﬁm the amlufinna ﬁhrsugh the piwu%:naa
'»?nam uha uﬂﬁh ixaugh, $mmﬁﬁimaa Lh?ough thgﬁmiikgng

‘ﬂmamhlnu aluat&ma, haiﬁg ruﬁurﬁmd hm thoe ﬁrnﬁ§ﬁ  |
nhrnugh ﬁha r@&mmaux Jaedy: ﬂaing ﬁmmmn auL hy ﬁha milk

nﬂmpq f Xn mbh«@ Lnaﬁﬁllﬂﬁluna raﬁurning ﬁmlutiana ane'
yumpzm thauuuh Lhﬂ milMing maghiu& &1ﬂﬁhﬁxﬂ* ‘

Qalhert (1@&%) paiutad nuﬁ Lhﬁﬁ pvaaauwu uiaaning

. is nmithgr pman»ﬁu&l nar e asauntxul on Lha du&ry

-‘l?mwm a9 1L ia in ar@mmnrxna. » ﬂx&saurm mi@aninq
invulva& ﬁha u&m af adﬂitiunal mluunxng mquipmanh

f“fwhign 1n a ara mary man ba usm& Far athax purpaaaag

ﬂafhm cmatﬁm h‘uah aquipmant in fazm inatallauimna

 fwau1d nat uﬁ a??&mt My any mcanﬂmiaa dn &abuur aa Q‘
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, zaadily oo miﬁh & @éﬁﬁéexy piaﬁt¢ In many coaon
&ﬁa axiatiﬁg pang, eibhon oonbrifugsl or pooitivo,
am uaaﬁ fg? ihm eirsulatlion of eleuning solutiono |
am_a geeamery olmaaing 4o place ingtallationg.

It muet bo acknouledged that conditdone will
diffar olightly from ona farom inuﬁalketiun to
| @ﬁﬁtﬁmx,'mua the bhoasic aiéaniﬁﬁ sysbrm nunaiéﬁa of
thess o four disbinct opeeations.
‘pﬁgmrinaé | |

ﬂ?tar millking i, completady tho autﬁida of Lha
milking uhiga ape fluehed with water ond brushed o
PeRDVS any suil and khe undbs fitéed dnto tho cleaning
ciroulte Th&’naﬁmwaqu adjustuante are thon wode bo
. sabt up th@ alqaning eirauit. Tépiﬂ wabteyr is then
X ﬁ;awm through the systen Lo vdnse oul the miiky
yoaiduse, and is aliowed o pun o westa. " the.
aduanh&gaa of using btepid water have hean sheun by
Patel and Jorden (1964) who imuastiqatad tha
compozative ansunto of pinse weter obf two diffcrent
hsmparatuxaé m“3§a *.ﬁﬁﬁf and 320 a'ﬂumeuiary?zﬁ
rinee piéas of di??éxant_métaaiala - gl&ﬁa,‘sﬁaiﬂlaéa

shael and Tygon (& proprlaetary btype of pmlyuinyi)
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Luhzﬁg - Era; gf waaidua% uf ﬂi?%axant &yp@a Gi
duiry'&&i& «lgk;mmaﬂ m@;k; whw&a1milkg_iqu‘apgam @ix
Qé@ h@ﬁvg"ngaam;. 'Thé ﬁﬁinﬁ at whieh ﬁh% ?ﬁgaing‘
was ﬂ&@mad ia be mamplwtm uaa éﬁﬁrminadfﬂQVhaphm?w
‘umatrir maaaa, whan tha lighi Lndnamiqaamn of the
-r&ﬁﬂﬂ wahav wam tha &ama am fguah WRLEE . it was
f“?auﬂd that thie amound’ af waiar, aithac waxm I galda.f"""

;naaasﬁdxy tm rlnaa Lhm raaiduaﬁ inmraaaad with %ha o

}Lukai aulidw rmntqﬁt a? thg aail&ng praduuh, iha

T';:amaunt aﬁd ﬁmnditieﬁ uf tna fat ia nare: impurhantQ

“flah@ﬁ.tha.amaunt Qfﬂﬁmﬁlﬂﬁb m&th aald waﬁax,nﬂha
é;amuunﬁ maqu;waa invnamsaﬁ aihh thm Fat auntaﬁtg @
:“MﬁuiPQM$ﬂt wnimh mas leaa than miﬁh warn (43“&)
1'watar. Ii waa ahaun Lhat wlth aﬁnbinuaua fLﬁw |
'{‘rinaing, tha ratdo mi ol uaﬁes tm uerR to wahiguc
"1%ha ﬂgma aﬁuunﬁ af rimmﬁng far s 1% in. atain‘aaa
o sheol pipa wﬁ% 153,153 anﬁ~?sl¢5£ fop akimmad,mnd
..hﬂmugﬁﬁiﬂ&ﬂ ind e mmapnmmiua&y. ?qp lw ina glﬂﬂﬂ
@491&@ Lhn comparabie ?iguraa w@rﬁ 1:1.15 aﬁd 1 1.40
gw waa&iu&lv.,«A |

ﬂpply&ng &hku @haurumi&ana to bhae . ﬁlﬁ?ﬂiﬁg of

 frgm pipalinga thawe woudd bﬁ an additional mégantaga .




K1t

m?jxiﬂsigg;mith\tmgiﬁ watém,lxatﬁmﬁ ﬁhﬁn with enldd

, waﬁém At bha eﬂﬁ nf the m;ihingg tha pipas ok
?ha at hhn tamuﬁrwtuwu mf the milk, and Qy mmzn%uininq
'ghiﬁgtampagatupa duping the :insimg, thama woukd Ho
mjﬁaaaétiéﬂ @h the hémgnfagura laqaxdﬂping the
rinﬁiﬁg‘anﬂ aﬁéa thg‘ﬁubhﬂquant:datmsgenﬁ ehreulation.

| netar ant, Uash“

Tha anvﬁné obngo iﬂ hsaﬁnsng vmwai&ta of %hg

, uivcuiutian of »hﬁ ﬂaunrgenh %aiuﬁian. i suitable

' nanmzemming dﬁtmrﬁanﬁp wh&&h ig uampmtibia with tho
ﬁagxaa ai harﬁn A0, ﬂi ihﬁ wakery 18 uiaaolvaa in
i}wa&nﬁ end ia axrpu&atad ﬁhruugﬁ Hho aystam. it
ia,nnrmgk3y~ra¢a‘ﬂpn@ua that he instruatiuag ei thn
:ﬁéﬁufﬁmﬁuééﬁ should Ho followed 1 vmspept af
&ﬁém#érétura, strongth of solubion hnd time of )
aiahulattmn. Thg amount of the d@barganﬁ &u?mhtan
in the wmah urmugﬂ must bo sueh that o rwsurum rnmmann-
'i@hﬂﬁﬁ ah 011 Admes during the @irculmtiun. Fmr

: ?ua?mnﬁ ei auanuﬂy in datﬂruuﬁt tha ﬁxnimul
auaﬂﬁ;ﬁyzmayhmgﬁatiﬁuma @ ragarua, hut 1t ia
;;augéééﬁad,éhﬁﬁ.ﬁlgbaqﬁﬁrfualqm@AmF-ﬁbiuﬁian'in the .
brough wggid aet as a aaééxua of hmmtfaﬁd a0 -aoeist R

- in maintaining o higﬁsr'tﬁmpexatara'a?‘thé'aixculgt@ng' 3
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splution. This latior point in elso sugqaaotad by
sahipth (1966a).

It i common proacticoe in tho Uﬁiﬁnﬂ Kingrom to
airmmimﬁm the atorilant with the dﬁﬁ@ﬂgﬁﬁﬁa The
-ﬁaﬁatgmﬂﬁ/aémﬁilimmr may w;hhmé;hé,ﬁ pranriotory
3ﬁmQQUﬁﬁ, ine Afouid mr’wmwﬁmé fopm, or 1t may bo an
élkmiiﬂe glroudation eloonoe to which has been added
ﬁhm'mpprﬂgyimﬁ& pmount of oodiunm hygaahkﬂ&&té»‘ if
the latter ia'hhﬂAzmaa-iﬁ ig gosontiol that it &a%
aéﬁfixmam thmt:th@)ﬂmtmrg&ﬂt &s‘cmmpaﬁinla with
chiloring.’

Tho ﬁ??éﬁt'éﬁJth@[ﬁdﬁiﬁiGﬁ uf tho ahgérinm
bamﬁing”mmmpmunﬁ on the mlaaming méfinisnmy_mf the

ﬂ_ | doteraant 1o discusood by tho author bolow,

Haltorn, Cousing and Eﬁmun&m {1949) demonnbrnted
that tho bactariologieal émnﬁitimn of oquipnont,
storslichd @lth oboan oR mmdium'hyﬁmmh&aﬁite, was
aalﬁtmd-tm'thm effieloney of the ﬂlmaniﬁg ﬁéameG?

| : : ALl aguipnont which a@nmat-bw cloonnd anbtlge
Faatamily o place must bo brushoed, rinsod and
&t@riliémd by heands In “Qauﬂﬂmthﬂkeﬁ@d" inotallationo
tho atéllaask epnnootions roquine ﬁudh'gtt&ntimn sinoe

tho eleaning proceso doss not cleon all the surfacos.




*in vsnhamt with nhm mliha  Aleo &h&'é%ul&md&w
"§ftt 14000 iuvargnrune vuhhar q&skpta uh£c1 privant

" an qﬁﬂ;tionn? r&umnsing hﬂ?ﬂ?da

"Finqg_tSnma |
:'?ﬁl nuiwg the wanhmng mpawatfnn, the pimmliﬂm
nyuhcm mumﬁ hw thﬂwnunhﬁy zinaad in mgﬂﬂx to smmnum
g&} g iduaa of the satig ﬂwhmrgcnts anﬁ a&arijmnhﬁ.: ;
ﬂgiiﬁﬁ@ gﬁ‘n@gbssmxy undgz_mtatuknry raquirnmnnta;m
‘Tﬁmlmilk“ﬁnd Dﬁiximajtﬁmnaréi)'Ranulmﬁions 1959,
It i m ondy . atjpuiated thah 130 nnnrmtimn bm vuxrinﬂ _
nah wﬁéh 'n‘nan' mntes hut 1& 1w mFLmn Eﬁrﬂﬁmﬂﬁﬁﬁd 1n
nﬁhar &nﬁtEMﬁtimﬁﬁ hmt thia pineo be zhlnninataﬂr
ek a ra%a n? JQ e ﬁﬁm@ nvaiiabln &hlar ne.  This 1s
'quqf %eﬂ not ﬁnly 1ﬁvnu o thw haut imiagimal qualiﬁy
‘i'ﬁf th@ m%tmr nay e 8L ﬂmwﬁ, hnt unmauwm the weter |
mmy bm infuetwﬂ from mhw hwwa oy f?mm thao wash trough
P ﬁrgm which the waboy 46 draon hhvaugh tha planb,
Tha’?inailﬁ%nam'ia mfﬁ@ﬂ.cﬁﬂmulataﬁg rather than
diééhargad dizent tn m&atau " Whare the riném.matar
A ianubﬁxvulatﬁd thmsa i& a wiol thaﬁjtyasdﬂ of tho
| nirvulntvng ﬂmuquwnt uéll b énadaquatgiy fiuahad

- ' - 'irmm ﬁhm aystum mnd Wil thmn d?y on &0 the aurfaco,

.vg% aha"pggeﬁeW.Makma aﬁd xvmdmnniv (1 Qﬁﬁ) rwpaztcd
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“on an 1nwnatigatian aﬁ 33 ?arma and fuund thmt Lhara L )

5 M| was a aigni?icanﬁ ﬁi?feranca ba&wean ﬁh@ mverall

Fxguraa Fur f&n&& rinaaa whinh wmra uirculatwﬁ and

' {Jthusa*whieh ware nat airﬁulahad, anﬁ thaso mmrkcra

 f‘auugeatad that there is an added aduanbaga in ‘_fv; L
'\inirnulnting tha tinﬁl rinaa fur 3, minuLasﬁg It masl

}*g>faund shab %ha umnwantraﬁiun uf sqdium hypaahlarita e

 1n the final rinaa wﬂs aa variabia Ln ba nf na

‘1signiFimanua Lm Lha baataxial cwaulta reﬁardad, th@

- uuncantnatiun varying Frnm B - 250 p p.m. availahla

; nhlorina. _ f _ u;“ B “
?rawmilking 3tarilisatigg

rha pruuhiea in Narth ﬁmarica is for tha wnahing

anﬁ stariliaatzmn ptaaaanaa to aa twm quitm dlntlnut
uapanatiuna (Farm and. Induatriﬁl Lquipmnnt 2natitute,
undatad).' The plant 1a mashaﬁ in the uaual mannar,

. rinsod ana yhan tha plant in atsriliaad within unNe
"hnur bafnnm milking sinow aignifimanﬁ hﬁ&ﬁﬂﬂiml
ﬁigramkh aauld take plama bstmaen the waahing ﬂﬂd the

” axt milking. Fur thia raaauﬁ a 'mtariliaing' ninaa

?mefarﬁ milking im Qanﬂrally rawummaﬁdea.‘ 3uah a |
fourth- etaga ia ﬁlﬁimad by impruvm ﬁha hygianin
quali%y m?'ﬁh@ pipﬂlina‘ ) Ic 13 a?t@n raaummmnaaﬁ

- hy ﬁiffarant mmnufactuners an tha Unitad Kingdom anﬂ
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ffmiaa'by thé maﬁianal ﬂgri#ﬂlﬁura& Adwvisary Sazviga

| .(i?ﬁ?&)sﬁutliﬁfﬁa not o gomnen practice pndbably
'A&aaausw, aa'widdaa (&Qﬁl) paéﬁtﬂ euﬁg this practiee
‘cuuld dalay the aammannamant of milking and so be
-.cmnaidmred a hindrence by the prnduwara." middlaten,
- ﬁanaa, Widdas and Uilliama (1965 ) mmrrisd aut an
~inua&tig§tign\un tha ciroulation of o chlorinoted

hl_r@nséifépiz ﬁiﬁutéa through the systenm immagiatgly
_ibéfﬁf@jﬁilﬁing hmgnn.(?,ThﬁlrﬂsuIﬁs Shmﬁed that

-mhére‘th@ chlmrinaf&ﬂ aglutinn cuntaining 1dﬂ'ﬂ.p.m.

auuilahla ehlmrinu w@a airculatad 1mmgdiau91y

Ah@?mra mixking. thn ﬁabal anluny count uf the piﬂaa

sine waa luwav than when it waa eirculat ndrimmediaﬁeky

xlmftar %ha waahing tmwatmant‘ This appliad Lu buth

'Famma in thm invastiqaeinﬂ in saita of tha difﬁarﬁnma B

xn tha;}uuai af-Lh@ counts on the two ?agmﬁ,‘ mhara‘~ 3

'iha‘biébulatiaﬁ'mf @h& ﬁhlariﬁataﬂ rinaa'?nllaﬁéﬁ 8

‘“?auixculvtinn a? a8 haa datarqant a&eriliﬁar aalutimn

.cantaiuinq Qhﬂ p.p M. available a%larina, tha raaulta a

>"uara nat as sucuasaiu& as wheorae hha rinsa wa& a??ustaﬁ~‘
7;. imﬂedintaly priar ta @hn milking. lhﬁﬁﬁ impravaa

rﬂ@ultm,‘ amnvan, uaru at raflacted in improvad

wilk quolity. Th&aﬁgmuiﬂ‘ha'dué,:héﬁéheég to the
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limtﬁ@ﬁ sgopa of tho inuas»iguti@n as uwll s ﬁha
amall numbor of millk eamplos taksn.

ihite (1962) recommonded %hét the washing and
starilising btreatnent be performad as éwm soparate
dié%inch gporationa ainaa'a §;éan9m surfaco n@aﬂs
loss sterilunt, « soiled aurfaqa voquiring ﬁ highoe
consonteation a? g@as&lamﬁlin order to penebrote ﬁﬁal
goil. There van also be o eeduction in coot if
aterilant uso is diminishad.  On the otheor hand,
o seporate trsoboent would be maraﬂexﬁanaiua in
labour requiremonts. (b is aleo possible thot whore
- the two atagaa are @épwra&a, thars would be a'riak
that tha ataxilia&nq Lrwatmemt would tﬁﬁd to ha
ﬁhartmt in ﬁurat;an than namaaaary in ﬂraar &0 300
tidmg. MNrrmy and Faaﬁa (1965) abtoainod aat&sfamtary.
rosullts ovor o paziad aF twn mgntha Gn Lhraa farms
t.wh“‘ﬂ no soddun hyyamhlar&tn was used un%il tha
' r1naL rinoe, whon it was used ot mramgganbrmbimn of
GO P epami availablm.ahlgrin@.

Thonae (1964) stated thmﬁ thare was litilo
ovidenpe to show on actupl inersase in the bectericl
contant of eauipment hgimaen eleaning and usse, but

in tha coursc of o few day& Ln WATH wpather, btherso
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io a cﬁﬁéidaﬂawla‘incraaéa-iﬂ ham&smialkaamﬁant of
'aquipmanh when the Llaaning is unaattﬁfautary oF
'g@rfunﬁtarya " ﬁauﬁins and ﬂuKinnnn (1962), whe
inumatigatad the mf?imiunay ﬂf aamm &hnmiaal

’ﬁuanilanta alone snd iﬁ mambinattan w&thiiaherganta

: Fnr tha ﬁiain?geiimn af Farm duiry utans&ls, Faund

| R tha* thgxa wag liaﬁla aduan&aga to be found in

"‘“i@gplying Lmn aapara&a Lraatmanta rdthar than whewe

fi{ﬁhay are eargied out. aimultanﬁau$1y. Thsy podnted

' *,muﬁ that claeniﬁg wauldvnaad to bo very g??aativa

: m? ﬁmais?auﬁary dialn?actian wera to be achiaved
twith a aald rinaa laa ing unly @ Faw seCands,
»;@hilaﬁ ﬁhia &u the atandard gxacadura in Ngrth
ﬁmar&na, ﬁnuddan, &aluart and Frazier (19&1) pa&nt
 :@ut that mh»ra alaaning ia 1nadaquata. high counts
. are nub unrnmman. : |
ﬁauuiﬁs and HeKinnon (1962) qbsurua’fﬁnt

aa&igfgmtar§ gaau1tm with tho mnmhinad detergent/
ﬁﬁ@t&&is@%;kpaaéaanﬁ can be ebtained even. in the
prééaﬁeé of milk'ﬁaaiduae..‘.Thia elain i ﬁhly‘mﬁﬁm
ﬁzuvldeﬂ LhaL approve:d prnﬁuch& aro used ab tha
xecammandaa canmantxatinn me the maxrant timy on

_Haquipmant which is in good physical condition.
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Their conclusions mmém boeoad on bmnﬁar&l&gia&i‘
rnoults obtalnad hy the Hay':an«Tﬁat {(Cousing, lioy
and Clego, 1960), o webhad of gaating which has baen
oriticiosd by 3ahn$4(1§62) mﬁa‘mmﬁtwéa (1064).

Johng (1962) fosls thab ton muoh attaétian has
boan glven te the ﬁtaxiiia;ng aapoot @né’mat ensught
on the cloaning. It ia statnd that tho conoentration
of available chlorine (250 = 30D pepen) 3o
unnecesoardly high, mnd'a:nancaﬂtratiaﬂ af B0 pepolie
i suggesiod, Jahqw dasceibes on invostigation where
tho use of imﬁmphmvs'waw gomparad with o control
proesdurs using & éhlw&&naﬁmm alkaling dotsrgont.

Tho iodeophor was usad for unghing the squipment

(25 pepem. vvailable lodine) with a pes-nilking rinse

"nF a helf strength iodophor eolution (13 p.p.oe

‘ausilable fodine). The amn&ral téchn&qua‘waa tho

uaghing of tho agquipmont in a chlovinated deboargant
(55 p.p.n. available chlorzine) and o proa-miliking rinmo

of o hyposhlorito oolution (lﬁﬂ Pspae auailable

“ochlorine). The bactericlogical rosults were as good

for tho fodephor as for tho hypochlorite althaugﬁ tha

coneentration éés only 4th of that of the hypachlorita.

Béhna pointa out thet thote resulte cupport the viow
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that éiﬁhiaéegéatatalamning,/ﬁﬁzgng dnﬂaénhaatisnajl
af ﬂ'&an@aviﬁida ara-uﬂﬁaeasgafy.. Tﬁa ramammamdahﬁmn‘
af such hign @uneantraiimna iwpliaa uhab hhsy BEa

_ uaud &m covar: ﬁﬁ paur vlnaning taahniquaa. it io
amwhaaiﬁad Lhat Lhaaa rawulta mara aﬁﬁaﬂnad by
pnaduaara who reeaiuad a miﬁimum of auparu&aﬁuﬁ during
By twiﬁla anﬂ dig” na& mauart to ﬁha wauvly heat
trantmant op gariadia dasmaling reugmmandad :y maqy
‘»ﬁr;tish markara, (Luthharh, lﬁhl; Fiuggs 9%05 any |

'“idgall, Lamax, ﬂdama anﬁ Aibk“n, lﬂaﬂ) wnivh arg -

N nas&saary tu ahtaim 3atiafaatury rasulte with rhamimal

»ﬁaaxiliaabiﬁn¢ Aaiﬂﬁa %hn aqu&pmanﬁ 9? aaah pradunpx 5
: waa dasamlaﬂ uaiﬂra tha 1nvastigauiaﬁ ﬁugan, anﬁ o
alam aince the iaduphar uama auning hal? aha invastim
i”g@binn W3- avmﬁin, iﬁ 15 ﬁah aurpr&aing Lhﬂt it wag ;

’?aunﬁ unnucaaaﬂny Lm hav@ rauaurma b dasmmlﬁng.

| ﬂlaa,=thm ranmmax m? the milkingslinﬂxs mhich waa mode
_'hafara thm ﬁaatinq began mnulﬂ hava absistﬂd in é‘

# mmintaining a rammannh&u hygxenie shandamd Muxiﬂa

. the pariod of Lhm invag@igagian.- |

Tho. rasulis sﬁaw‘th?t iodophors axhihig,ulaaning

and abaril&siag-pxaﬁer§i3$ wﬁi¢h gﬁa cdmpégakla_ﬁm. and,

" on a congentretion bnais, superiod than a chlorinated
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-l'd&LﬁRQGﬁt.”. Wuhﬁpe Lritiaisma h@uﬂvmx, du appam?

""tm aa guatifiod in that attantiun ia gmiﬂ in affia&al

; :quAiaaiiuhn to thﬁ necass&ty af mﬁditianal trﬁatﬂenta“’:f' A

fmx tha r&muva* of reaiduum gumh &GS milkﬁbﬂﬁa, rw

© othor ruﬁidu@a (miniﬁbvy of ﬁgﬁiaultur@, Piaheriea

‘!;_and Faad, lgdgdg ﬂdinburgh nnﬁ East of cwtland

fmll?qu wf ngyicultura (undatad) aud WQat nf amniland
| ngxiuulturnx Pmilaam, 19&4). 1ha praaenca nf aucﬁ h
-re&iduaa ara Andlumtiua mf unﬁatia?acﬁary elu&niﬁg
Lamhniquaa dnd &n many casaa rnuld ha avaided hy T
uarxact salaa@;pn uf_d@tgmgents by the agpiicﬂtian
ﬁﬁ‘gugrééﬁ alééningrtaehniquéa, |

Johns (1962) Feported that Edgoll and Uiddos
o (1@62) atudied two diFtarano makes of maah&nas wid.ch
had baen . spacially daaiqned for rargulat;un cluanaﬂgs
,It“was Fuund ihat thore wove mi.1K - rusiduas on rubhbear
"gaskata, cunmactxana and. jointe aFﬁan &ix mantha“'

It was fnund that supplenentory hmah anatnant and
parxuuic diaﬁdntling wero necessary to Pemp the
bacterinl counte ot o antia?asﬁcry lnual. dohne (1962)
.mtmta& thaﬂ Hozth American. axparfgﬂaa iﬂdxamaed that
pipeline inataii&&iﬂna agrn ﬁgyai&a of haing,mlaaﬁsd

in pleco without the rpcesyity of recourse to heot
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Jtarilﬁaaaiau. This ?aab.ia qaﬁénhl&y uppraciatad
-'"by uankars in the United Kaugdsm. and aluugh (1964)
‘pn;nta auh Lhmt, ginee the axistan Lnnnuatigns ar@*“°
:Qralatiwely inaxpanatun, it is unlikaly %hat join&a
.}jﬁad anvinaa uill be nlxmins»ad. leugh suggaatsd
'”Lhmﬁ n??ur% should ba dirgrhad cawarau ths “efPiciency
and ecnnnﬁy of hot wabes ateriliuetaan rahhar Lhan '
-attnmp%ing to rmnﬁaa¢gﬂ the aquzgmant La make
nhamical 3usrlliaah;on mare affamaiva hy ennuring
.'unﬁ%ant by aha snlutiuﬁ with any rma;dual &aeturia;
_ ;iha yata; a? hot watar s&ariliaatian divalupnd for

“25?parlaur 1natmllahinnn (Llaugﬁ, nkam and Lant, Qﬁs}

- saulﬁ ba mdapﬁad Far rnundmhhoushnd syatama but it

'-k.uuulﬁ grmaant udditianal grabﬁama, huwauar, amangat

;,unaah are thﬁ suitab;iity ﬁ? tha atall umuk fittings
.'Jmnd Lhu valumw uf hmt watnr requined. ' B
| It wiie founﬂ by Llegg mnd Hoy (19%&) ﬁhah ir
-tha mlnanang g aﬂerilﬂaﬁng tranﬁmant in tho mnrning-~
is tharaugh, 2 disinteeting vinse almna ia ald that

&u nmaam&ary in Lhe @uaning to ensube an’ aquaily

- u_:EﬂuiSfﬁCﬁﬂfy kaupinn qualaty fram bath mnrning mnﬁ

'vanﬁng milka fo ﬁraviﬂa a margzn_gf\saéahy thu

unngeatraniau of godium hyhééﬁldrita vinge is
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doubla that of the rinsa altee the marﬁing pinog
alaui l25 p.gum. mua$labl@’ahluﬁiﬁe iﬁageaa 413
601 Paiieite Tho éaua}aﬁﬁmnt of this rings is
iﬁﬁ@rwgﬁiwga.‘ it mmagfixaﬁ weaﬁmmaﬁdﬁd'in 1943 ot
o candentrokion of 10 papeite auaﬁlab&a:ahiériﬁa,
_ﬁwiﬁg ﬁarwly auf Pinlant to stevdliso the pinse
@m@aﬁ; Loter 1t wie considered betbter to make this
an aebive stepilising rinéa in ovder to continue
tha sterdlising m??aﬁﬁ of the precesding detergent
ats§i1i§a$ woshe  ULGh thé'ihtxadumﬁimn'a? tho
mhémiaél vinss alona in the svening aﬁs sonsentention
af the hygu@hla@iéa ih bhe gvening cinso was
doublad (Bindeotey of Agriculture, Fisheries and
Faody 1954).

wh@;at it wmust be odeitted theb this beeabmont
a&maa,bwhiah lagto only g faw seconds, would nob
Cconebitute offecbive tranboent, marning midlk of a
aﬁiiéfadhaay bagteciolopical quality cen bo
ﬁsaéunaﬁ but endy Ghen there ia o sabistactogy full
dﬁtﬁrgaﬁt/atarilisat treatnant onee a day after tho
mprning traatmoent. B

fokes and Twadinniakiflgﬁﬁ) in thedir invostle

gation on eivculation cleaning undor normol Fopm




’@mnditiena founs LhaL ane of Lha rantora giving

tha baat rasulta Far planﬁ and nluatara was that

*) u? thm appliratien af full alaaning Lreatment tuiue~~ﬂ'}'

ﬂaiiy“ _ it uaﬁ fauﬁu ﬁha& with nharil& rinaaa
| draun thrcuqh tha plant 2% wara aatiafacﬁoxy when
| tha Fulx nlsaning routing wes app&iad Lwiaa aa&ly,v
ugmpmrad thh mnly 1@i3ﬁ.ﬂhﬁr5 it mn;y applied ence
| daily. | : -

- nutumatxn gantrol

|ha uﬁﬁural ‘of hhe waahing and atmriiiaing
mperatimna aan ua apaxatad hy an ﬂutumuhiu devicu |
,Gpﬁr&ﬁed by Lha ﬂUlﬁﬁtiﬁn systam of ohﬁ milking
4aquipmana..f Tho' plau& i# ?1rstly r&n@ed adequataly
| . uy tha ngﬁﬁa&u&wmen the anuanua tdmax . will aunur93 S
iali uthar wpgxmtiana, finally awihehing mf? tha‘
f‘uauuum pnadu&er. The wu&rabimna aper@te ] diaphxagm
ralay whioh tuxnﬁ a ruunhab mh&al. Thm rmkatian m?
tha rﬂhnh@t wh@al, thruugh a warm‘nnd pinian,mavas
;u valva whivh awituha& th@ uaouum uitham b tha wm&h
vauqh 0r &m tha rinse tank ualva. |
Tha tinat nmntrsl knnhg whan aat ta ’w&ah'
u_‘asarta Lha mi@uulation of thn daﬁargmnt uhiﬁh auntinusﬁ

 ?99 17 minutas. : Fhia is foiluwad by a ﬁhtgn minute




Ei :,. #

deain poriod vhon the doborgont aslutlon io drained
away. A rpinoo &Qluﬁzwn ig thon auﬁmmaﬁicmily
tranoforead 4o tho waoh trough ond cﬁﬂaulaﬂad foar
AD minuton.  This is folloved by o theeo minute droin
ggriad ghen the voouun peoduger 1o switehad off.

Tho instolintion of this oysbtom not only poraito
tﬁa fuli elosndng troataunt o be offentad oftor
- onch milking, it aloo peemits o ﬁimaﬁ apquunca of
opogations to bo maﬂr&éa'agﬁ in the ﬁﬁ@mnmm'é? any

apEarator.

Hot wmﬁa&knmﬁuirﬁmantﬁ

Faulio often ooccur in pipoline inatallatiunQ
aloaning ﬁy inaﬁ??iaimat ablontion belng given tg the
volume of wetor nosded for the clesning colution.
Aobual mémeurmmsmta of the wator Loing clrauiobed
aftun ghow that the Qa&lgﬁééa Lo oithar nuch laém
ap mueh mern thon that wﬁimh was aoouned. WUhevo
the detorgent copsentration o too bigh Lt may be
_ imah%famtﬁﬁ i tun pays, olthoy by fooming of tho “
ﬁaﬁamémna, (34 ﬁy amrn@@iang'hﬁkh af uhich ﬁ§¢ e
'ﬁs'éVﬁiQmﬁ. thara thn’datarganﬂ munaguttatién io
iaaﬁaauﬁta, it xaau@éa in mniﬁwarma glooning

offieisncy ond uliimately 4t moy rooch o conoontzobion




Lwhare 1t mmnnat e adaquataly ar aaunemiaal&y
aampunant&d by ﬂithar adjusting Lh@ tamparatura or -
) tha timu aF cz;au&ation. | - ;

| ’f Tha carremt uputmtlun of a claaﬂing syatam
iidnmands an adaquata eupply a? hnt &nh&r.‘ 1Lh the
’5majnnity m? @inmlina in%hallatiun$ whara hh&Mi&ﬁl
atevilzaatian ﬁnly is. ﬁructicgﬁ tha araditianal
lma%hud ef ra;aing ataﬂm an tha Fatm, the maad ar
VPEaleira& bmilar ia aften diagmnnmd uith, the hob
watat baing ptau&dsd by aiaatrinal mater haatera.
{“rha largwt demand for hat mmtm‘ is ﬂm far |
z;alaaning aquﬁgmant after munning milking -and ﬁhiu |

would nawaaaitata .} 1argn volume a? watun sodng

'if,uaad in n ral@tivmly ahart timaa Ansa it is not

h prauticahla fe: Lha hmacar tu haat additiana? waber

'":Qfﬁfmnuﬁ tha iﬂiLial damanﬂ ia matie, alt ths hat waﬁer .

r»‘!'muak ha availabla at ﬁha bsginning u? tha mleuning

“ upstatiun.
| Tutﬂﬁ? (1964) states thau a 30~gullon, éléetrta
%u:haatmd aan hast abauﬁ 6 galluns por haur, Whil%h

w’?hhaaa with o tap aﬁd buttnm heating alammnt,

raﬁu of about EE gal&snﬁ pay heur. but, of cauraeg
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“”nunneata@ h@ a Pmat haat&nq mimcuit have B teemvatv |



S,%hﬁsm ?igu&a@ gould hm ﬁhmng&d bay an ﬁéi@ﬁ&%xmﬁ ?ﬁ>“

ih% r&av&#iﬂml lmudinq¢

: 'c

ﬁﬁ imdﬁﬁﬂtiﬂﬁ @ﬁrﬂ&U?ﬁ {Qlﬁﬁ%ﬁiﬁﬁi @ﬁuu&ﬁymmqg9~ 3

.ﬂmaueéﬁtimﬁ, Q&m) of the mAninun aiamﬁa&cax ?@ﬁaing‘:

‘ ?S@M&?&Q ay mahar ham%&vs iﬂ mﬁdar to @nauxa @hvﬁ

iﬁﬁ?@ w%ll &w smr?iw&ﬁnt hai uﬁiap foy tho @Fﬁﬁfm

noon mmmg an wesal& ao that magui:.tm f‘m iha mmﬁ&ﬁg :

wnohts . uith an w&ap%wjami &Q ding @P %m aﬁﬂ 8.
”hgaﬁgg.ﬂxﬁihz%iag 8556 @ffiaimﬂayg 6 gm&l&ﬁﬁ of
‘?}ﬂﬁha?"ét 3a”u‘eawxg h@-ﬁév@vanmﬁ an v huums;.'vf

K%iﬁg e Faw ilﬁﬁﬁ) magarh ok by Lhursh {1654)

x“‘fwﬁﬁ hmwwﬁ that Aargﬂ% hﬂﬁ&ﬁvﬁ 0RO GRre ﬁ??iaiaﬁﬁ in

>? haﬁﬁing and atoring mﬂ%aﬂ:ﬁhmmAgmailgr'hmatﬁﬁﬁw

;ha amaumﬁ af - maﬁ&a wﬁim ﬁan ba ﬁuapl Lod hy 2
~hgat@r ui%huut 8 migmi?gaaﬁa dr@p An tho n&myawa&uﬂﬁ
,ﬁaﬁﬁﬂdﬁ ah &ha ni&m ﬁf tha benk and the agamw@??
| ga@eg- ?h@ ﬁ@am3 uaubla qu n&i%y a? uﬁﬁ@r uﬂs ﬂhﬁwn :
“1ia vmry Fgum 5 W m? ﬁhw s&arﬁgﬁ waﬂaugiy ?m? a 20
;gﬁ&iﬂﬂ h@atw@ u& aﬂam% af Honk aaua@ity fm& on

| o0 g&l&aﬁ uﬁﬁwﬁ

Kiiﬂ@ ana EH% Q&%&ﬁ) iﬂﬁiaat@é ﬁhaﬁ uha

"fai?am&ﬂg umwiﬁ @a ﬁhm d&a&r&uzm &imﬂa of wauaﬁ

- hﬁauaxa F@x Fa&m ﬂaésﬁﬁasw'f >
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30 gollon hoator for hopds vhore ﬁmnd eleaning
; mahhaaéwaﬁa Tia1-Ts N

50 gellon hoabtor for outomatic clsaning end/op

pigal&pé Engtallation.

on ga&&gn honbtar fon lorge operations wiﬁh

over 80 wilking cows and/or pipeline over

100 foot long.

Thi m&%ﬁgagﬁiuﬂ is nade by Kiine and Fox that
thers oro tuo possibilities for providing the water
at.ﬁhm‘xswuiraﬂ aamnm§3tusa}' The first ia.hy.thﬁ

operation of a lergo wabter hoator at the lovost

aconptablo samporabuce whileb tho seoond o the

provision of tuh op moze smallor heaters modntninad

- ab hxghat“ﬁhﬂﬁ Ghe yﬁqwinau'tmm@a@mhunw. Tho firsb -

methad will be move pxponatvae in@ﬁiml&y bubt will ba

C more aconondonl o oporabo, vhilst tho second will

ba loss oxpanolve inftislly bub will cost nore to

apsrabe bovouoe of gereatar hoab looses from the tanks.

Thi#lauggmsﬁﬁ@ﬁ is oloo miade by the Electricel
Dovelopment Nesocdation (1965 ).

Tho selationship batwoon tho storage and use

tenporature of hnt wotor and tho deily olaectricity

gonsuantion 1s gluon 40 o publication shich covars,




56,

'_ intar @ iag anacLa n? hhe use af elaokricity for

‘“staam raising and- water haattng (Electrigal

3:i:ffaavalapment ﬂaanciatian, 19{%)

Rn appruximata

iindiﬁutinn ia iuan of the ﬂaily mansnmptian of

67-:kuh for stoping 19 gallons of woter in a walla

'1ﬁinau1ated containar at di??an@nt tanpsratures.4

"7”tnxmqe and us

‘;;”tamgaraﬁure
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Approximate cqnaumption of

electricity for using and -
gtorags u? lB gmllana watar o

- kWh

2.0

2.5

Jad -

4a1

8.0 - . ;
7.5 (Elactgical Davelop~.

ment ﬁasaciatinn 1965).’ﬂ;5{

Nokes and Tnedinniuk (Lgﬁﬁ) naLad uhat one

© factor wnluh could haua a vansidarqbla~a?favt an fhs'“

xaault waa whathar twm aaparat& umurras af hot uater

Pwaa'availabla,-

| Fnr'airbulation‘elaaning,

Gnly ona of thmaa shuuld be used .

tha aaannd baing uaad

for uddsr maahing watar, calf ?aaﬂing ath ﬁ

siﬂilar ﬁbaaruaﬁian i8 made by Scheib (19665) who
puintaﬂ out that a variation Jn water tampazatura'

oon he dua tq abnmnmal nanditiana which may hava
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.fﬁéhéaﬂiﬁééaﬁ"ﬁéafaéa of mara het waﬁéx-ﬁhaﬁ Wouske -

i inaa the almﬁning uf wﬁﬂ pipeling is tha iaaﬁ

7Aapawatian in alaﬂniﬁg, omalier anounte af hot water
wauld ﬁhus @a avn&&aaia dua ha &ha slaw raaawary

?rataﬁ a? aisata&a immaraian hﬁ%hﬁ?ﬁ;;nﬂ

af hygiana ih 1& gmnﬂraily rueammanaad ﬁhat

“5:“partiuu1ﬂr attﬂnﬁiaa be paid Lu agsaifiﬁ sactimna ‘
:Aiar the 1n»ta11atxan. R -
?ilkang uniﬁa ﬁhauld h@ diﬂman%lad aaak&y &ﬂﬂv

‘VZﬁﬁ;thanaughxy aluanad hy bauah&ng aut, _ ?h@ l&nana :

.}:;bhuulﬁ b rmgu&ariy da?atﬁad by ammemain@ ina
»?5prapriahary ﬁa?attiﬂg aeiutiun op iﬂ a K7 solution
“;aﬁ cauatim aada 0. which &a aﬁdﬂd ﬁ'dﬁ% a? a sodiun
_ﬁaiﬁ 9? ahhylan@diamina ﬁnbgamaeatlﬂ anid, %hax.‘}vf
$'1attar nmna&i&uan& baing ﬁ&&ﬁhﬁial in nara waber
: araaﬁ» h &umh 2 hxaatman% axbends Lha warkﬁng 1ifa
" of the ilnawa and ﬂddﬁ tm bhﬁim a??&aienﬁ apesatian.
;‘Linaws whieh have not baan ﬁu?aﬁﬁad gan ﬁham an
At? inmﬁaaaa in waighk, dua to absorbied fat, m? nore ‘ 
o __ﬁhan lzﬁ mnd in auvh m aunaiﬁiﬂﬂ it ia gxauticaiiy

;ggg&aibla;%q makm Ehar basteriologicelly aaaaaka@lag 3
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After immersion ih'%ha mauaﬁie selution fér-%ix
Lo seven days thanlinawa should bo thoroughly
brushad uah;with o da&m#gmﬂﬁ/atawiliswm sudution
to wemove the fal 1aa§had from the xubhar.'
Ampeican practice auggests that this rineing
bé coreied out by a concontrated orgonic oold
solution (Univereity of ﬁﬂlifséﬂxa, 1964). In this
way all rasidusl caustic end the accompanying
sail mxa'thya gaeily ond gomploboly romoverd,
laaving tho rumbar‘paxta in o completoly cloan and
ﬁauﬁral'ata%a oady 4o 69 ploced back 46 sesvioe.
MePutridgs (L962) found that brushing tho
insids of liﬁnna dﬂmﬁﬁaﬁ the surface of tho ruhber

and creatad conditions favourable Lo hagtaria.

ibdlet thess cubbap fattings are often tho pnly

“anas which pecoive abtantion, all other rubbe
Fittings should bo subjopted to oimilor treatmentd
This is ﬂuggaéééd by fiubuilach (1965) uho atoied
that gﬁskaﬁaland~ahnrt and long pubbier tubes cen
show inorease of géa\mw sven 6 por cent in waight.
ghilat tho xubmar-aqﬁiﬁmmnﬁ iu baing da?a&taé, tha
fittings con aleo ba axamined for wérnéiamfﬁanga

ar pardshad parts ox for residual deposits.
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Rexcy (lnﬁﬁ} aa&imm»ea &hw auil maauduaﬂ &n vlﬂﬁ«
1ina ay&ﬁsms by ﬁhﬁ rate ai which ch&avina uaﬁ
ﬁissipﬂtaa mhan @ tharine anlution was ?aﬁt 16
,nantﬂa&‘with the @lamnad'muxfmca fmr a pawinﬂ uf
aavnzul houma* it wes shawn that ﬁha amil wne nob
:_uni?axm&y d&ﬁpsrmau thuughaut tha yiyaiiﬂa aysbam,

'but maa canenntrata@ in certain localined avene

'-Twhwra m&anamurgaﬁimma mauld ba abile o Q%Lain

’aﬂsuuwtn nutedmont for pxﬁliraaatian, ' Thg%m areas
were ﬁha Jnint& and alﬁa pump nanls ang’ mﬁha&
diamaunﬁemlalf;ttxnga4 Iﬁ‘yag,auggaatad that
uasigﬁ:qhépgmzagiﬁgiaé ﬁﬁéiéﬁﬁﬁxﬁﬁﬂt ant -ahould bo

triad auﬁ'unaap pbéqtiéé&*cnndiéiuné bafunglﬁéing

“introduced intu aammarnial inatmllatxanﬂ. Pravioue  _

-:.wark by Maxny and &hahan&; (19&1) hiad - ahaw& that,
wara,wgfﬁ@giuﬂt soil ta‘gupﬁawt nnatariml grawbh
=,ﬁéﬁifﬁ§&i§ﬂépra&ﬁatﬁkéughaﬁh‘ﬁhﬁ ayataﬁg,ﬁﬁ'ﬁhmuxd
‘ ba magabla of . haing shgwa by hﬁmicai»méaﬂa.v‘ |
| s wall on thn rubhet Pikhings, ﬁhﬁ mein uaauuw :
linu, sncluding thﬁ sanitary trap, abau&d a
cluanad waakiy or whan midk. haa antarad Lha |

.unnuum liﬁa, il gantaminatad VEsULn lina AN
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'aggvidm a gqu?m@ of infooticn ond oon sonteibute
mﬁtewiml&y to poor quallby willi.  This io phooned
by deawing het doborgont solution through tho
ayatuny @naux&mglﬁhmﬁ bho volduno of ﬂeﬁargaﬁt ig
loss than thot .of the sonitopy teap, I6 do
auggég%ea {(Univpralty of Q@i&?bynla, LoG4) that o
ﬁﬁmll yolume of ﬁmt@é@ﬁﬁﬁ be deawn throuoh wéah
oball acky conmancing ob Eha one neareat the vacuum
pump.  Thic would iredgake cach stell cook
o ﬂf?aaéivmiy than would be the toos weee tho
detergont solubion droun from tha moot distant
abal) cocl, oo ig ﬁré'uséml pocomngndation, (Wast
of Scotlapd Ageleultural Eollogo, 1964). Oneo ﬁ%ﬁ-
gapdtary trap has boon enpticd, the procsdure io
ropoabod whth sloon Frech wabop.

ﬁmﬂmi;muﬁ (1965 ) ougaaobs that in vory hoaod
wabor oroas,; it io advisoble to prowant agalo
huiid up by elrculating é milksbong descalant ok
a quartor of thoe nogmal gtrengths. - Uhilet 46 oon
bo glvon aﬁ loos freguent intaxwalﬁ.it'mhmukdlﬁwt
ba dono méxa Frmqumnhi? than onooe poe monsh. it
Lo pointod oub thab, in tho caelior ebagos of

build-up, milkstono would not be wioiblo, bub onco




- ;nhxa a%ﬂga ham haﬁn ﬁaa@had, Puwthar dwuﬂ ap@ﬁht ig

. munh marn xapiﬂ. ﬂ mimilaw raaﬁmmaﬂdm%&en~$gz_

inada hy &dinhurah Bﬂd Faau aﬁ 8uaﬁlan& Eﬂllﬁqﬁ of-

o ngxiuulbunu (ﬂﬁuisary L@mflu& d?) but ‘the' Uaau m?

.3,.;$cmhland ﬂgﬁitﬁlhﬂﬁﬁ& ﬁullagm (1&&&) paiﬂﬁa otk

7 fi,thaL aaid ﬁgmbaiing is nmt waaammaadad Pur rnguldr

"kuaag Lha prwaﬂnca of mi&katann 3ndiuaiiﬁq ?amlﬂ
vlaﬂning nauhmﬁaﬂ "hu ragular uarculauimn g?
"an ﬁﬁid daﬁaalanﬁ L, huuevar, gwnsrally r@ammmgndeﬁ
tn Nurth fmaricn (Undversity of ﬁalifwrnin, 39&4)
Kaaikewaki and.Hgllﬁad (1958 ) 3,a&m~ﬂhan._dmpgnﬁanﬁ
Qﬁ'thé,nﬁaraéﬁa#iatiﬁm of the yaton aupply,,iﬁjwéy’
o bé‘?uund'naﬁesaﬁry ha aubaaiﬁuﬁa an &@iﬁlﬂﬁﬁgﬁiéh@
 Far the alkalina amlutian anﬁa ar buice o weolk.
""Thiu prﬁatina 4& th@ haaie af* ﬁhﬁ Ruokure sysban B
D af cl&an&n@ milkin@ aquipmnnt (m»faar dgﬁ, 13@?)04f
in ﬂaw éaa&end anﬂ ﬁustral*u tho qenarml pnamiiv
1m far the pipalina tu bm rinaaﬁ with. eald watop
' aantain1nq G«Bsﬁ-nan ian&u waﬁﬁiﬂg aganh and tho .'
pipalana 13 than uashad uith hmt alha&ina deﬁmrqant,
rinsing m&th hok wmtar.: Immad&aﬁa&y ba?uaa tha
inemh milkinq &t ia akaziliaad with an 1adaphu@
‘salutiun Q'?b p.p.m. auagiabia iadina. Johns (19&7)
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roporto thob thio systen hos boon suggested by

_lihitklastons and oonfiyned thobt ita use vesulis

in much laa@'maxﬁaauna formation and leus corrosion
then with the @aavﬁdua uno of mh alkelino cleancy
grd amé&um hypuohlonite, |
Tho dausiﬁQMﬂnk m? the roundwthe-shodt

pzpmline.ayétam of niiking hoo dovolopod from the
oxtendad nillk 1iFb dﬁd offers o mimpiﬁ mathod of
gonveying the ol from the olusters direot to tho
conler.  Uhilek asenonically auch # sysben 18 moeo
axpm?siua to- oporate thon o ga&&aué, it doos peralt
tﬁa cmntiﬁuam uéé u¥ tho hyy@ ns woll as aob |
nooaseiteting e change in fearming prootics. The
inobnllntion houovor, dons caquira that cloog
attantinn be paid to btho dirootion and mogndbudo |
of tho fall of the pipelino uhich must parmdb
thorough draining not only of the nilk buglﬁlﬁa
tho oleaning am&&#imnao Tﬁg'inaﬁallatiﬁn doas
conbributo moRe 0 the af?iwiénmy of eleaning
%haﬁ‘appaaxa Loy by appa&é&gtedu

Tha clesning of pipeline instellatdons can b

affacted to the souudrod hyolonic stendard by



: ﬁgn

- edroulotion ﬁi@&ﬁing uoing o suitebla detargent

at s sultable temperatura, provided that the

vaculn punp 1o oble to provide sufficlent

Atﬂrﬁﬂlannﬁfiﬁfthg-airau&aﬁinq solution,

?hq use af rubbux rannaatlng alaauaa, and

";rubbar 9&@11 ancka toes gkauién a hazard in
°*vlpﬂning ﬁnﬁ auah itama muaﬁ rﬁrnivw ﬂdd;timn »J
: txgmﬁmant ﬁm ramnua al? rmaiduaa and aleo bo

_'x@quln &y rmplmu&d whon nmaaaam#y¢

ﬂddit&anal troatment ﬁuch A Lha mirnulatlun

, a?‘masg*daaaalnnﬁ angd cloaning of tha vacuun ling

 ahou1q'bé cerried out regulazly.

Eméﬁégiﬁ mﬂ@tibquﬁiaaad on the importsnco of

Qimaniﬁg the miﬁalingjénd adl ethor fittings in k'

arﬂaﬂ'tﬂ»mohiévm“ﬁha nauassary‘ahﬁndmwﬂ of hyﬂiaﬁa.

ﬂelianwﬁ is ﬁ?tﬁﬁ wﬁﬂﬁad ) Lha sharilant ﬁa o

~ aumpana&tn #ar mﬁy inaﬁﬁquaaiaﬁ xn almaniﬂa* ﬁhiiut

this may-ba Ly ﬁgaa whman,atgam sr boilling water
wae usad for ntaxiltaing.fwharé éhsmiﬁa& sharilisation

is pranﬁiand, tha r?aaniinsma af the nlanﬁ is of

grostey impnrﬂmnra¢
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: ruaaua1:an OF THE erzaxsma Y OF GLEANING.
CLTwl L oomapoumds o e

Thn aualuut%mﬁ mf viumning p&@ﬂﬂ&ﬂ@ﬁ iﬁ -
| lim%ﬁed by Lh@ ﬂi??ﬁﬁuJLy o? ﬁatﬁrmining the dnavaa :
 ‘fo anil ﬂﬁﬂﬂﬂﬁ dnd ﬁ?@m ﬁy tho aumm raprmduuﬁhl?iay

of mny %mabiﬁq &yﬁbﬁm¢ Himy uu%ﬁarm have'. uaqﬂ,

J‘gfﬁiffanent ﬁaihnda hnaaﬁ on vﬁaual 5nﬁgugalun 1Ry

ba&ﬁaziqlagicnla gz!mrinaﬁx&ﬂ¢uphmtaaleﬂﬂg;e and

“ xadimnmbiva traﬁmv iachﬂﬁqutw, aseh magﬁééfpaééng%ing
‘awa&ifﬁu udvantanaa anﬁ diaadwnnﬁngﬁd. Yinual
y; iaxaminmt&ma i@ Qlﬂd?iy unnalaamia for qunhéiéatiua
iaatimn&aa nﬂ@ mndffivnt ﬁﬁﬂ if thﬂ ﬁgrnu&aua,

>iﬂvm1wing ﬁhn inuurgmna%inn ﬂf dyaa m? F&uawasmmnbli

~;@nabar&alﬁ havw nnt ﬁwauaﬁ &a&istﬂ@tnvy« : In psmmtﬁaa

fhauauar, a&annlinwna g iraquﬁntly Juﬁqnd by UﬁuUﬁl.

ﬂjjappaﬂranan- - Tha velue of appazont uﬁuuul clanniie

.;fnaﬁv in. haged on tha aasung&jan thot, Wil o pApo-

‘: linquay guntﬁin £ ﬁﬁ@p@@a ﬁq;& and.n@t,ugtman-bhe

-'éuali%y of the m&iﬁ aﬁﬁéﬁné éﬁéaugﬁ'iﬁ; it i
;wxﬁ?araﬁiu Lhnh no’ soil be prmaﬁnt b a&rwa ag a-
'pﬂasibla hazhmux fmz bamtgrxa, o

Thara haua baan nnny atﬁnmgtu fay dir?amnnt

- warkara ﬁm dava&mp aystﬁma of detargent av&iuatﬂmn_




o 6B

- which mﬁza gonoltivo and ok the»aéhﬂ-hlmw
x&%&ﬂﬁum&h&a, 80 pwémitbiw@ Ehes aomparable ﬁvalumtiﬁﬁ“
af e@mphdﬁﬁ& af dirferont ?gmwulaﬁiaﬁéﬁ

- Rany ﬁi??aﬂ&ﬁﬁ Pactors cmﬁﬁri&utiég tn:tha
officioncy éf'ﬁha dat@r@éﬂ&'méy be measurad aéégrataiy
urtlor laboratory mmndi&imﬁ%, and &0 ﬁm@uid# valuablo
aumé&mmaﬁkar§ information in detengent tea&inéslifhé
mors genorally iﬁummﬁigﬁﬁmd performencs tosbs would
include theo noosurcnent of pH or mlkalinﬂatgﬁtahimﬁa
‘water softoning powers; solvsnt achtiong susfoce
tanéiﬁﬁ daprossant § smulsifiaﬁﬁiéﬁ and éinaapilihy:
o ?iéa£ aﬁaQastnt nf;thn éaﬁmrganﬁ_aanmnhuﬁﬁ
macdo éeaﬂxaﬁa&y ino iahagatawy snd 16 L8 duposeible
bo pradict ite officioncy on the basis of the resulls
of tho shovo testo alone, Hor mén it ho assumed that
dto porformonos io the owon of those praport&eé« In
e@ﬁiﬁﬁan; thero aro mthﬁs factors which affect the
practienl mPﬁmmtiuwﬁeaﬂ of the dotergent, such as tino
of applicotion, ﬁam&axﬁtépa-sf solution, uabter ﬁarﬁnama
and whmﬁhgn_tha nnnatituantm pxhibid aynarg@sm‘
Thooe fﬁ&hdﬁa are infinitely verinbla under practical

conditions, so thob, even when one ox mops of these




GG

‘?m$tmmﬁhiaiathnmmzdiaéd, any laboretony Findingo
nnﬁnaﬁ 4Ly gqlét@d bo bho officiency a?'thaﬂﬁmtwyg@nt
at tho ?éﬂm.l The only mqmp&étu&y potiofaciory way
of aososning iho of ficioncy of tho deteegent 15 Lo
bry 4% oub undeg ﬁxﬁaﬁing condibions ot the fosn

~ d6nelf over & poviod Q?-&im@. Even tharn, such
xesulﬁﬁ'maulﬁ‘anl [ ﬂﬁélly applicable at thab
gﬂ&ti@uiqﬂ Feieie |

| ‘“uﬁdm2 $@b$ﬁatmﬁy aondltlons, any oebhed by

uhieh hha:mumnbity a6f pesidual soiling neterial

uaﬁ &é mamﬁuamm Hpy ﬁaiapplimd to detexuing tho
mampasatiém émhaaganh offiglencys Purgly laborabory
mathade haﬁa dnvolvod the splding by ailk, op athor
standaed poiling nlxture, of gleas or nebal olides
and then subjaoting ﬁhb glidos to ﬁmtmrg&nﬁ eleaning
wider conbrollod conditions. Yhe rosulbont alooned
ﬁ&iﬁm may then bo éxmminqﬂ A ono of egvoral ways
and the ompunt of rosidunl eoid used ao G.haﬁi&'FQW'
“%éﬁéég;éﬂﬁa

- Labepateny nebhode fall 4nto the Follewing

' m&iagmmiaaz_ @hiﬂh'ﬂﬂﬁﬁﬂd‘nﬂ the gyétmm adopted

to mezoure the residus) soil.
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Hhutnnlaahxxﬁa , wzthftﬁia'aymtém,fﬁhé aptﬂéﬁ?

'fafdnnai%} of a am& Lo gm‘ a6 &l%ﬁn m@maurmd bmrwra
“‘\‘und ﬁ?tmg ﬁlann nq@ Thio maﬁhuﬁ wﬁm uumm fy
_%nlnrmua nnd Q‘Br?aﬁ (%ﬂa?)a ashﬁa (lﬁdﬁ) Mnrgﬁn,'

Azand %anvlmh:( qaz}g amé ane ﬂmuama (lﬁﬁi% and

3%wiﬂ and avi (19&%)

maﬁn aridd ﬁu&hﬁm?h (3946) romasland whon dioocusping

’,ﬁhn ﬁualuntf@u ﬁ? iatquanta for dishuaching that,

einug” aha Human oy, ia hot consitive within fane

p,mth La @rnﬁm Hhe aNQunt ﬂ? soil, It is noobaoapy

itu angluy phutnalﬁa%?ég meaﬂ@akv iﬁ aﬁﬁiﬁgnﬁg.éhw

:?uﬁﬁ @?'qurh qu¢pmgni ﬂe&mits Lhm ﬁ@ﬁaﬁﬂiﬂafi@ﬂ tm
 §jbﬁ.nma£Leﬁ ] qumn&jkmbivm wnlumg whikh thue allowg
ffnmnpnriwuna tp be modd hmkuv&n d,tfurnnt dmta?nmnt“

’i*vumpaunaqs :ie&iaw ﬂﬂhhﬂéa waRa, uamd (mr tnm g

wurnnhﬂ by Ual&n?@ ( Bﬂa) ﬁﬁd Hunkwr (?Ud?)

,nghmﬁ nnd Baxnﬂuuin (L!Aa) da iqn@d on iﬁataummﬁ&
’[fqn ﬁhia pu Bfinsn uinga thay had’ fmunﬁ thint tquipw )
3nant uﬁiﬁh Qm@ awnmu&vimmly ﬂU?i. blm fag uhﬁ
gmmaauxﬁmant m? 1ight Pilma nn mauhuﬁ g xm% 3idna o
ﬁi} wa&m un&uitablm fuﬂ Lh&ﬂ ﬂurpmua. Thuy u&aim N
:'Lh&ﬁ thg usu&ﬁ aothod ui Jhmhaawgaﬁggﬂ1@ﬁmuarimmnﬁ-

umfﬁﬂg fnnm~ggg;di?fiau&%y of noking NeRBUReRontE
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by differonen - L.0. bobtuuen o washod siido ond @

eglsanod cllde - vhan the differonon wos onoll.  The

moxiaun gelabive orpor involved in tho monouronent

of donoity of filumg by this mothod is aquol to
the Se QF.thm abgolute oeror in tho-twm primany
mﬁe&mxmmﬂn&m”d&widwﬂ by tho difforonces bobooon th@r'
ﬁwm.wmi%mxy?méﬁhmﬁmu In practice thio mothod |
hbsum@m vnrollable Tor tho ﬁ@@ﬁurmmwmt OPfVﬂlQQ$
bolow 1% ﬁmcégémm in iighé tranomisolon,  In ordow
o muwwamém this dofaoh, Hgghmm mnﬂ-@m&ﬂﬁgﬁin mette
moneurenonto of the proportion of tho iﬁm&ﬁﬁﬁﬁ‘
Tight ﬂmmﬁﬁgémd by the sodled aga?acaﬁ’andléhﬁy

doaoribod tho appoaratus conotruchod o popfore this

funstion.

- Vouts angd Frooman (1947),ﬁ3ﬁmﬁibmd an apparatus

whdch thoy enlled the Dolopo-g-noton which pozeibtod

osilod glase elides tn bo clooned in a debopgont
golublion undopr stondand conditions ond whish wera
thon subbod vgolnst o spoige subber boushe

Lhophoals  fehe end Jungor (1953) testod

detongants for thadrs clooning officlency ond corsucive

proportiocs by using thow bo woeh wildk esno o on

aubopatically aonbrollaed syston and then oxandning
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’iho iﬂuwring ?nv 9&&&0&% ?unxduos ay n@iragcn

'dafoxminﬁtjcus

MQ gy nnd whﬁhﬂﬁi (?953} varﬁm?atud ihm LU bimihy
'I.,;nf Gs ud dnaorqunf nolub ﬁmnw of a Pirauimhinn
3 rﬁ‘ﬂlnrnﬁng myn%ﬁn hy iho n%tvaqwn VU”LE“L@ R uxad.
| hy w; Jm?dvhl mn Jy 85, fh@ mmﬁhmd M ﬂhgwn e

haua n %@nniﬂxwity of 2- ﬁ p»m4 mi? solido, .

HMQ ey (?Qﬁﬁ aﬂa»fmﬂiud cmiT xm*iﬂuus in plg?w
'2% ﬁa nyatam ~hy ﬁhm ?mtm;@y zha ghloping di Awénrhﬁuﬁ.
.:E§ha yﬁ%am a0 73 ﬁﬁéaﬂ Q%ﬁh G ahimrinmtad polution
xanu Lhm quunaity Ue *@éiﬁugl andld dmtﬁnminmﬂ by
'mumaurina bhﬁ roﬂu ian in 8aii-eantgnt.

,..4

nndlumamtiun tu@nnxﬂu@: . Thooo methdds neo

hauad un Lhﬂ mgasurcmnnn of Lha nﬁimavtiw Ly @?
thn anil hmﬁh hm?m&a and ofber bhm &,emnmng PROCBDGe
i baxﬁéﬂq mnﬂ iaruar (?S:G) emu&ida?md that yad&an

A

avtavﬁ qunmw L@mhﬁiqunq n??awnﬁ neanbon. swnaiuiu;iy
-‘mﬂd‘33ﬁtﬁﬂ m@th@ﬂa, !wm diaauuanhmgma of this nothod
ég&,ﬁha mat af tha aquipnaﬂﬁ end tho waﬁen al

"‘haraxﬂ fm thn mpmgutﬂr.”

Uith xqr asaiua beaoes ;mahniquaﬁrﬁh&-aﬁil may

ha,xgbwllaﬁ:miﬁh-g ﬁﬁﬂiqa&tiwa Eraope, ﬁr, a&unrnaaivaly,

7 tha @aa@er@armny‘baysm'iahallmda au&nml workeno hava
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tig ﬁad uhh difforont wothods of adding the
lobellod constituent to tho ooils Teacors may be
odded ao the inoegonle solt bo tho milk which io
uoad 0o the ooil, or 3% may be added An wlvo,
Jonndngs, Bolilien nod ?u @k (&9&?) using o

labollod willa, ﬂﬂmﬁﬁﬂﬁﬂ in vivo ond in witeo

Q Sty

el

'?nbulmud milko, sinoe 26 waon FYolt that, by adding
&t e ap lnorgonie ealt, wy rosulio wouldd topd
tm'mg o inday of tho pemovsd of norpandc
xuaiﬂﬁmq unlys  They seporbod that thoro apppopad
bha ba_nﬁ di?fmw&na@ ag o rasull of tho mobhod mf
adadition.

i the othor hond, Potors ond Gallopt (ro6n).
compakod thd rabo of onil mmsual 08 0 Fmamtim% af
| Bho pompval of podiooctivity of in yive lobollod ‘
cmidlky Zo witve lobellod wllk and millk auﬁtﬁining
932 labolled bostorio. It wao cancluded that
coreelation woo host for tho labodlod bacboria, coil
bmiﬂg peinovo vory much fastor thon sodiosctivity Lo
tho in viye dabollod milk and much factor Tor the
i uitém Jobollad milha» A.Baniﬁgs (LoaLk) confisned

his 3xmu£&uﬂ findings and supgeobked thob thoeoo
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?300

.ﬂﬁavrepanntaa were, dua ta ﬂ%?%érangea.in midle Fiim

1uaaﬁ by ﬁbhﬂ? wmﬁ&ara*

The gaﬁiwawﬁiua t?ﬂa@r usnﬁ has also uamiudn

ﬁmﬁimﬁmtgun ﬂhmwyhmru% Do is Lhe nost qmpal matenial

and thir nmm bnan u?ad hy Janminam a% ﬁl (l@ 7Y 5

ﬁaﬁniﬂqw (1Q@B, 19&&)3 A uﬁa &udxiﬁk, Kaufmonn,

'. anﬂnlnx anl ﬁhimlg ( 9{51)s ?uﬂnig (1Waé)s Hmyu,

('ﬁurxmmqhu ﬂﬂﬂ«ﬁ&hﬂdg (1958)." MmaunGUﬁky mnd Jsrdan

(3§ﬁ8, lﬁﬁa}luﬁmﬂ Wgﬂ Maballwﬁ hm&tegia, as mid
ﬂtavﬂ ﬂﬁd &ﬁ!hwﬁﬁ (39&&}.;
immemi¢nq and Ha¢yax (1&5&} usad By bu! statad -

tﬂa» At Wi uﬁuauin?muﬁn*g sinen 1t reacted irrauﬁraibly

w&ﬁh mtaﬁnlgna s»aql anﬁ augnmﬁaﬁd ‘that ﬂap& WA

, amﬁtaw iw ﬁhmﬁ‘iﬁ yzm&mmm iy rml&a@}g‘raaultﬁﬁ

Janﬂirgs {lﬁﬁﬁ) ﬁﬁmﬁéu thmt, ﬂmﬁuﬁ-mﬁ hia’fiﬁdinﬁa

, and xaaultﬁ ﬁﬂhn inen by Nﬁﬂﬁl@?a ;nnq end Witloed

(39495 and Honsley (1963 } it van mnghmh Lasthnt Shio
wns duo e on admmrghﬁﬁw3ph$nmm@nmﬁo

The mmﬁe#ﬁéi mhimh‘haﬂ heon 1ahaéxuﬁ with

'radsgaﬂtﬁuﬁ Lﬂwcnmu hua migm wmé;ﬂﬁ with ﬁi??m ant

wﬂrkerﬁ, ﬂﬂﬂ@ﬁﬂﬂﬁg‘ mtnnak and Harmis (1@53, 1860)

aigl, ﬂmurﬁm s memlwaa (Jﬂﬁl) uaad €y0 3&%&11@&
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trdoboarin, whilsh Hoerds and Sabonal (lqﬁia} e
Bl& lobhalled oteorie acld, tedstearing tploloin and
algal peotodn sollo.  Bourne and Jdanndnge (1@6&}‘
uaod €, . labolled ougeoca in d@ﬁmtgéﬂnylgﬁuﬂiQQQ

Guoed (19 4) in o &uucy G0 deberning tha anount
of silkstong dopooibod on gubbaa, Pynaﬁ gloas end
Tygon - o plastio maﬁawimi m.ubmﬁ bﬁmﬁggniéad'miQMA
o uhloh P, 40 the Fosn mi » phosphate hed bm@ﬁ
addad, ‘ |

Anddegson ot ol (1959) uvsod ted uééﬁgiﬁ which
had hosn Aaﬁallﬁd ¢ th Ela in the gtudy of tho
zemoval of fotby ooils From gloos surfooes, and o
gimiles Leacor uas usod by Herris ond Satonok (1961h),
Jennings gﬁ,gé‘(1957) angd Jonndngs (A960, 3959a, b)
usad o dediod film of 932 Jaboliod honogendsad nill
06 tho obendosd amﬁiall

Dthor workors hovo maad‘wadi@amhiuﬁ lehoilod
bactneia uhich héun basn incopporated Into tho
il ao o meano of estinnting who rosidual mmilp

ﬂatmﬁa-éﬂdhﬁalﬁmﬂﬁ (r960) ingerporakad P inﬁm

!&?

bootorial apllo prior to thely addifien to tho soll.

dush o mebthod rooulibnd in o linoar relabionship

batwesn tho romnoval of tho tost soil and of
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C

gaﬁiﬂmamigiﬁyq fo such agrossent wag found whion the

32

oull; whilst moso radieactivity than ooil was

B, wao oddod divectly into the mikls oz tho toot

.

songvod vhen the phoophorus woe Antsoducnd i vive,

Baoborioloninal s By var tho gronteost moound
m? ﬁﬁéﬁi&haﬁ work wofors e aimp&a'ﬁantasio&mg$ag&
Tééthﬁﬁa_?ér ﬂaﬁmymiﬁing Ehe afﬂimiana?_@? sleaning
alﬁbéﬁgh’ﬁﬁi;ﬁﬁﬂg Shmulg'Thiakm@ aﬁﬂ Windio (1953)
.lghdﬁad’ﬁﬁﬁ%fthhx; wéﬂ.ng diroct rolatlonship
mmtwﬁmntthéAﬁmmmual of tho bam%mnim:éné of aulle
Howowow, the bookordn ﬂ@ﬁﬁt&ﬁmﬁa that_géatiau of
ﬁhévaaii wnich it 3o ooosntiol to renave uhdan
érééﬁ&smz’umﬁmiﬁimwﬁ;-‘ Ulooo tho ammgnt'aﬁ‘
- posddual wodld im‘umaﬁ"géwﬁﬁ it il hove conporabively
litﬁlg_é??é@g on the guality of thm:miik‘paaaing |

ovor &4, which io not tho caso wibth basbteriologicel
contaninatlon.  Peobably tho noesh impontond
Cpoateibution iz that of Neove end Hey (A047) who.

investinatad the effontivonces of tho difforont

o : “mmmﬁuaﬁQG by endoovourdng bo cinulote uaage

G . copddtions using tinned teaye which hed been soiled

L ’ ) - i ' R ’ ' N . ) "K‘ , )
! S , by toot organismes  Labep, Hoy ond Clegg (1953) -

donoribed o booie procticnl compupioon Ly ueing
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soiled niik gﬁﬂﬂg This is thﬁ tast whi#ﬁ imnmégﬁ
ag tho busie Pog the officlel approvel of all tho
sharilants and éaﬁaxQﬁﬂt{&ﬁawi&wmﬁﬂLiﬁfﬁh@ Undbod
Kingdon. | o

Tho Hoy Can Tost hos poepived adverse eriticison
fron @ﬁﬁﬁ&ﬁl;ﬁuﬁﬁﬁﬁﬁﬂg Yaltorp (1864) mmgﬁﬁuaﬁ thab
3t wag nobd mﬂ&iﬁg&ﬁia bo cospeunds whloch héu@‘uﬂﬁﬁ
?@%mm&a@aﬁ fue slsaning ﬁﬁﬁtﬁtéﬁikiﬁiﬁ§ by |
ecivoulation mothods,  Howover, tho élﬁmrﬁ&ﬁiﬁsﬂ
offered by Walbors which were thoea used fox
rogulniory pupposes in the United Statoos oppeer
te ho purely loboratory m%ﬁhmﬁm? aittd as such, mgulﬁv
pppans 4o offer losc thon the Hoy Con Toob.

A agméiaﬁ tont dovolaped by Lisbon (1959) uoed,
an tha took ﬁux%&é@é a ploce of obainless mtéél ]
tube of tho bype wh@@h ia in gonoral uoo 1ﬂ4faxm
byeo ﬁﬂaﬁaiiﬁtganay fuah @ m@tﬁmﬁ‘givaa pasuiio
which are conposable to thoso ohiainod by tho Hoy
Lan Toest and wgmuiﬁéa Losy &xtamﬁig@ boating
fasllitios necessary with tho epproved nathod.

Apy bm@%m%éﬂl&g@ﬁﬁl ragulta obtained oither by

pingo o cwob bochniques indicake ab beat, bhe
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nﬁmbgn of vinhle baotorin on tho aum?agg_ﬁhﬁ nhva no |
indinntion ng o tho physiecal sleanlinees of tho

aquipnent nor the type of tho growth potontial of

tho bactenia prosont, |
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13 a aur?ﬁaﬂ is pan?autkv axann it F&&lmwa -

7 that ih will ba uuita ?raa from all kinﬁ% ﬂf ra&iﬂﬁ&ﬂ

';whmﬁhan argmn&m ar inmrgmnie.;

Thm aaaa wiﬁh wsimh & aur?acn @an am mlaanaﬁ

ﬁ”j;ﬂﬂ?ﬂﬂﬁ$ ﬁ“{%h!;mﬁiﬂtiﬁl @? ﬁanaﬁruntimn, Lhw Piﬂzsh f' f$fo:
" af. aha aur?m@ﬂ and tha' @aaign af tha aﬁu&gmang, Iﬁ .
fﬁhia amﬂtax& 'mlﬁﬁﬂﬁb&l&ty' rafmr@ tg tha ab&lity |
rf.'a? a &ur?mum @% mmta@imi tn na mleana@ - tbat za ,s ?MQ“”

,raﬁdarad Frmﬁ fﬁum a&i adhariﬂg aai& - mharaaa :

'ﬁlaanaabi&& y' p&?ara ea 1%@ ab&lxty, naﬁ aniy ha

b rmadarﬁd ahyaiﬁally ul&an but also’ Pzaa fmam

Tl wimbia @rgaﬂi&mat.

Tha wmlagiwa alaanmbixiﬁy of milk namtaah&ﬁg fl‘

}aur?maaa mama &? dx??araut mmﬁariala has huan ha

e

invamt&gmtﬂﬁ by awu@ral mawkgz& wha amsassaﬁ the .

@mnpaw&&iva sama with uﬁiah ﬁi?fanant au:f&aa&

&mul@ ba niaaaaﬁ by the ﬁ%&imﬁ%iaﬁ a? tha uianla
'mwgmnimma @raaent after the. surfacos havm haan |
Q&amgﬁﬂﬁo; ﬂa ia wa&ntaﬂ @u& by mmaunavaky ﬁﬁd aardan

.yﬁﬁé%é)laugh\evmluatimna, @h&laﬁ usafu& aa ?iwid ﬁs$h3~-

ané taehniqum$, azmuaa tm ha inadaquaﬁﬁ uhmn appliad

‘_tm o quuntitaﬁium ﬁﬁtimﬁﬁiﬂﬂ uf the xalmtive |
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mleanﬂbility QP mﬁtariala nxhimiting di?farnnt
surfece fin&&hm$~ ‘ | _;‘

Other uuxkara, cunoeenad with. tha alngngbilﬁty N
ﬁ‘mf ﬁatarimls usad ?nr dighng, haua tried ﬁa avaluatat;
the mm&axiagﬁ ond Pinishes by the detazmiﬁabiwnAm?,\
the soil réﬁwntiéﬂ sopueliy af‘thﬁ eur?écm."ﬁhatn»_
metrie taéhbiquga, used hy mélzﬁan, %@bkamskijan@_
Hahler (lgd?lnand ?Iummaemaht dyao (Qmmiﬁgé 1950)
have been found to be lanking in uaaaihiuity 8l iaw
levals of rooidusl soils ﬁadmwiarmwswwnhnmuas
mra.auggmntmd by faeuroveky end Jordon (1958) us
maaﬁﬁ QP wu#auring the Qlﬁanahiliﬁy mF'aiFFemanﬁ
Finiahna anﬂ mmﬁariuaa with a waﬁhaé whiuh ﬂarmi%a
::‘@u mmauzata mn@ rmg&uducibla mampaxi&an tm hn mada.

| @at unly man aha qulﬁtihy QF amil b; datanminad but -
” :alam Lhm ﬁahhmrn nf smil ﬂiatrﬁmutiwn ha ﬁaﬁunatratadu
auﬁh a ay%tmm maa usad by Ridanour snd Azmbrusior
(19&&) whao inuawﬁ;gaﬁeﬁ ih@,ﬁautﬁrigl,alaﬁnabiliuy of
:?dif?azaﬁﬁ ﬁfﬁga m?:éétiag.aurfaﬁégyJ;Thw aQaiumti@n
uan méﬁg by uming‘a»ﬁaatfamganism ;pp&nﬁépataﬂ with
a nééiqamtiu@ traces - £.,. Tha rémévﬁl,ufqyﬁé aoid
foom théfau?faaﬁg‘cé;eugéted by mea&uﬁaméﬁt af ﬁhéf

rﬁmiaam@;gityg ﬁarmiﬁtaq'a édmpanaﬁiuﬂ dvalugﬁ&ﬁn Lo
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 §3 mads of diffé?ant surfaces = glaﬂs;-dﬁinﬁg gtain-
1esn g%éalyjﬁzaatisa ard alumdndis. ‘Glﬁin, ching
and aﬁiinlés&_&ﬁaal wore the easlest to clean,
.{hﬁtmaan 970 dnd 99%.9? the teaé mmgmntéﬁ»baing_réméVﬁﬁ;
‘ I?, hagnver, tho auf?ﬁ#aa of thae tast giaﬁ&s"uara,' _
‘ldamaged;iihﬁar'hy uﬁér @w’édiatahinq, the g?fi@iénég
of smil ramoval was aaptaaasd but egmiﬁ tha #0me
vamparah&va a?:iainnry wan ?aund. k

Kau?mann, Haarick, Bflua, Phial At Kﬁpp@lar |
(1953a) rnmpmrad Lha ralmtiue ulaanability nf four

di??grent finishu& wf atainla 2 ataml aftar wﬂiling |

:j;wiﬁh»miik'aulida, ﬁy thu indoulation with aparaa,

and maasurﬁng the dagrsu of zamnvni hy - baeterialuginal
>t$¢hﬁiﬂuaﬁ, 1t wng Fnund thot there wao ne aigni?isan&
1di??mrance in aauhgriﬁl aleanebiliﬁy mnfwaan thasa

-?.Faus finishmaﬁ . o |

| Hal;anﬁ, shau&, thiokns end Windlew (1Qbm}‘
:&tudiaﬂ ﬁha alaaning in plﬁne of atainleam staol
yipalina& anﬂ tha guitaﬁili%y of. diffarant aatprqanha
| und &taril&aar@. ?hmy found that thata wag no
@gmreimt@an botween Film doposits end hacterial

cmuéts,wﬁam& of the lowest bacterisl aauntgkacaurring
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i'whar@ 8 hﬁavy F&lm wan apnarunt.

o Haya, Eurrnugﬁ& and Jaﬁnﬁ (iguﬁ) ;nuesﬂigntad
‘i&ha rameva; of driﬁd duiry aail, conteminated with
s &schariah;a mul from tha aurfacaunf six diﬁﬁatant

Finishes of 1818 aéainmua$ atosle a8 well a# Fiom

3 auitahxa moulded plautiaa. ?ha abandard Fipdsh

. q? stﬂinlwsu ataul waa 123 qrit and. the raaulﬁa |
'mata ﬂamparaﬂ, buth my using aamtarinlugxcal end
| fradicaaﬁave taahn&ﬂuaa, ths &. uoli baing gra#n
in a brath amnbuin&ag radiaactiua phaaphmrusi_~
f*} Tha test mnt&x&a ) msna claanmd with four
diﬁfarant alaaning mampwunds at roon tempsra&uka
anﬁ;thu resulte ehgmmd‘that in all cases the

@ﬁﬁtﬁhina@ing sodl une mmmpletﬁly remavbd, from

":-“uhich it weo nunmlwﬁﬁd that the eavarel finishos of

%ﬁmiﬂlaua atﬁwi woren @launnﬁ on rmaﬁily ne the

| w‘atmndazd 129 qri B atﬁmr m&nual auzuabing ?ax 4

tw aanunﬂa nt oo tamparaﬁur$¢ .
Fartney, Qak@r and B&ré (19%5) whu maﬁa e atudy'

’_ m? thﬁ ml@nning in plmaa n? stainlaﬁs @tsel linae,

'jnmtad that thera appearud m ha no ﬁii?nransa-ﬁn

‘a;'ﬂlaaniﬂg a??iaianay with gipwlinaa having dif?urﬁnt

f&g;shea: Hlith glass and stminless atewl &inas, the
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| haat&rimlmg&uaé eondition indicabed thet thers was

o significent difference.

&qvié (1963) ussd baéﬁawiglmgiﬁal techniques
to inuaﬁﬁigmﬁg the cloasnsability of diﬁ?axant_
‘matariole such a8 glass, shoinloss atm&l,‘piaatiga,
‘alu&inium, ceramio, pm&ntgd surfaces and ﬁéak; It
Was fmmhdvﬁhat of the métémiéla,a#aminsﬁ;‘atainleﬁﬁ
ataai anﬁ'iitrﬁnum anemal @aia ﬂgpxbximat@lyianualﬁ'
to glaws.  Abrocion wade to similote venr, did éat ‘
appeap ténékﬁgat mlaﬁnamﬁiliﬁy. Pinotics appeoped
to glus an@ma&ﬁua rosults which wers osoedilnd o
tho hamteriuﬁtatim effact of sone ﬁﬁamiaa& submstonoas
contained in the piaﬁkisga" MQéurnvsky and Jordan
(1968) discussad tho walm&;va closnoability of ﬁama
"p@&a@iﬂ matéri#l& which theykgxgminad in their '
-x.nm;mgaaméa an thm_azmriéammty of milk conbacting
'auaFaca9>mﬁin§ baobarin ;abalgéﬁ with By.e It was
shown hh@ﬁ plastin natprials whiwﬁ &aaaé&mmdAm umogth
nouldead surfoece were g@ﬂ@#@lly qui%a‘maaily‘claansm.
Cartuin formulations which were not so readily
wettable with ogusous gelubions vere oore difficult
o aléan thaon thoir mmma'ramﬁily watiobloe mmun&argawﬁm?

figme plestino, which at first glanco appeovad to have
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a randily aimmnaﬁbia smopth e#nf&ma haﬁf-in raality,
smadll impsrfections in the form of smal;'p;ts (53
pinhmlaa distributed quar,ﬁham. it mga-sﬁggaahad
that thi#ﬁannauntnd ?un’thm‘ékéétar anil eatention
- of thean eamplos of polyvinyl chloride and polystyreno.
Thau&-cuﬂpéuhda which possassed o spongy or
porous surface pruﬁsd ta be difficult to clean, and
thera were veriations hotwesn differant speeioens of
tho eane moterdal.  Polyester Pibreglass laminate,
whiled nob posssasing & porous surfaceo, ﬁaa ] bg;ttza,
Jagnad surfecs ar&ésnmraaaad with ?&&magiaaa sbynnde.
e sgaatmaﬁ petained nbout thrae times pe much ®03d
as another specimen, and this wes ascribed to the
presance QFAQQV$ﬁi9$ hmtw@wnfﬁhﬁ fibraglass strands
and the beittle polyesbor. resins,  Upon ébgaﬁiﬂg |
thig Lypo of surfova, n dquite porous sube-surfoce was
axpoced whioh proved to be must difficult to éimana
it should be poinbed oub, hovever, that whops eguipe
mant Fabnimmtad from Pibraglose is elemnsed énly by
sireulating cleaning techniquas, tha inner nilk-
'éanﬁaubing surface would Ant suffer any mechanical
danage énﬂ its cleansabillity would remsin unifornm

theoughout its working life. In genereld, abraded



'i}ga ’

- ﬁ&ma%&e apaaimaaa axhihitaﬁ ah&uh Féua timaa the

ami& satantion of tha game maﬁaviala ha?ura any

E :abrmﬁian had acauwmaﬁ»( It wes shaun. that atzﬁniaaa
;_ﬁt&ﬁi and glass as w&ll na %hu plaaﬁin mataria&s

”: uﬁta aﬁuannaly af?aa%aﬁ hy abraaiaﬁ = the materiale

.;ﬁuhdat &nvgatigmtiﬁn ware, ahraﬁa@ by Xighﬁ rubbiﬂ@

| zwith Naa;fﬁ amﬁsy a&mhh fop 10 fnubens Abrewion of -

yfgbha suﬁfan@ nob only affecied the ease wiﬁh which
they wete a&annaaﬁ bt #leo affactod the order of

alaanaﬂbility. Thls ia nob in agaaamanh.wiﬁh Dovis

.(igﬁz} whm rnunﬁ ﬁh&ﬁ abrasion did nob appmaa o

arfgat ﬁﬁﬂ amdaw uf gamgar&iiva aiaannability«

‘Thﬂ dﬁffaranaa in Fiﬂdlagﬁ wan atahahly be axploined

'L;&y ﬁha ?amﬁ that Wmaunmvaky and Jurdan (19%&} Mo
-zad&mamtiua ﬁwehﬁiguaa mhgraaa Davis (1&63} used

. aanv&ﬂﬁianal hmqﬁamiulﬁgiaai mstha@a. iﬁ s paiﬂaad

B aut ﬁy tha former wam&ar@ that the eount of radio-

amb&vity ﬂua am She bam%ar&m 1&?& afhax ﬁha w&a&ntng

| jmaa usuﬂ in thg ﬁtﬁﬁiﬁﬁiﬁal ana&ysiﬁ amth@r then the f{

3ggngentngﬁ a? mngantsws xamnuaﬂ ﬁuting %ha algaﬂing, ;;ﬁf_ﬁg-gx

;?hza patm&ﬁtaﬁ muah ?iﬂsw aiaﬁinnﬁinnﬁ o ba qhnnxvaﬁ -
7in tha ralmtive a?faﬁﬁiuaaass a? thw alaaﬂaing

o &maxaksﬁna-A'
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‘Kaufmanit, Heipick, PFlug and Phicl (19600)
axanined *ha.ralaﬁiuﬁ ala@naabilﬁty-ﬁ? vaziéua
tinishaa,uf ahainlﬁaa staal mhach had hnen :

,inaaggaxatad intu @ xa?rigﬁratad ?arn milk tank.

. Ho a&gniriuant ai?:utenae was, Pwund in tha xaxativg

alaanuabi&ity af ahu fmux diffaran& finiwhaa uhgah
‘warn examinad, %ha avaiuaﬁiﬁn baing gffactmd by

'.hanharialagiuai axﬁmiﬂatiun af hu&h a 9t$mﬁard Guab

 tast, man?mnming wihh tha atnnﬁnmd mahﬂmdm dmacr&haﬁ ,

by ‘the ﬁmawénan Public Health ﬂaagaiﬁtian, (lﬂaﬁ),

‘nma a 1arma swaﬁ t:st gaaad mn a l?ﬁ inah axea {tha
ﬁaanﬁaxﬂ swaly was bwagd ATy ﬁﬂ&bb&ﬁg o area @F 4t mqg
ifte e u&ﬁh rmgard to the ramaVai of bﬁbtﬁﬁ&ﬁg all |

. fﬁur ?xniﬁnaa uers Found tm bs Qlaaﬁaau aﬁually wﬂﬁlg

. ihasa ragulbs wava in agaaamwnt wiuh prauimua work |

.(Kaufmmnn at al, Lgﬁﬂa) wusra the rulabiuu vieansabiliity
of diffarent Pinishas vore namparaﬁ‘uu;ng # laboratory
spray washimg.davicq; l‘Tha and pmnalsfnf the test

tonk ware not brﬁéhad'with ﬁaﬁarganh'anﬂ £hia-pétmiﬁ%eﬁ
a v&auai'ahaﬁmuahiun af Eha huild up Qg‘ﬁéﬁiﬂﬁﬁl soile

A fPilm Lhiﬁh wag gradurad aftar 2 muna&nutiva
.suilinga, when the elaanzng operation was 1zniied bo

'_nanaing angd atariiiaatian, wan ﬁammnatrﬂtﬂﬂ by tradting
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. & strip with a slupry of chlorinated alkuline
. clesner. The Pile wis'nob readily detested prioe
4G the treatment with the detergant. There wss no

aﬁgnifiuant diiiaranca in tha uactgriai umunt an the

fin&shas inaarﬂﬁﬁatﬁﬂ &ﬂ thﬂ snid Wﬂllﬁ ef tha tenk in -~ .

spitu 9? the ﬁﬁil huggafup. it was stated by the
authace that in the olesnsing of o steinloss stasl
aur?éme, mnﬁa it hﬁs*bnan cauuraﬁ ay a layﬁﬁ af aa;;,

ﬁhm ariqina; susfaue oan- na langar u??aa tha rots of

C o build up whinh, uncae idanﬁiaul uanﬁitiana, ahau&u b

aqual Far a&l diety &ur?maas, inzuamaativw nf tha o

-
-

;_ uriginal aurf&ca ?iﬁiﬁha _ B | ‘
ﬁgainnt this mmalth at iﬂ?aﬁﬁﬂtiﬁﬁ hich a@peaxa
Ly shaw that uha m&&anaabilﬂty of &tﬁiﬁlﬂﬁs a&unl
’s&w?amum ie nok, aff&mtad by tha &urfﬁna finiah, "‘
atudy at tha ra&ah&va alg&neabﬂ&ity u? mi&k sunt&aymng
sugfacec: hy Maauzuvﬁky ang Jorden (&Qaﬂ) showad Shat -
the surfaces whiah Qi&plmysﬂ the Qreﬁuaet ansa of
'.nlaanabiliﬁy wara thm h&ghly naliaﬁaﬁ, ﬁunugqsauﬁ
aut?ncas» 'éha evaluatian waa mgda by maasuvinq ﬁhw
| nammuai u? hmutarﬂa whish haﬁ hean 1nﬁallad mitl Baine

‘;actiua khaaphdrum 5? aﬁﬂ uhilch uere inuarpmraaaﬁ in
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‘ ﬂif?é#aﬁ§‘ﬁ@sh gofds, upon Gifferent m&iﬁ;ﬁﬁﬁﬁﬁ@ﬁiﬂg
' aurfacas.

&% was Found that nuwEaUs coriaacubive
sailing and washing treotments of o éur?aga 2&&@&#@&
in @ general dncrecss in the nusber of bacterdo
rgé@iﬁ@ﬁ by the supface. In additdon, albhough
greaﬁiﬁg penovad amaﬁaéia from supoth surfanco,
3k mééwia@é_ﬁﬁﬁﬁaﬁiva fop abeaded o porous surfaces.

 ?hﬁ r&éw&% of all the toate perforned showed
ihat tho dedar of welative olesnaabllivy was,
vﬁiratly, highly poelichod and non-posuus surfocass
agamﬁély; Fiﬂa%y ground and anoothily moulded
'auv?aééﬁ, aﬂd the aﬂlﬂ‘railﬁﬂ, abﬁadgd; blasted
t‘ﬁﬂﬂ poroun Finishes era‘ﬁh@ ma&%lﬁi??iaulh t0 Losn.

A?%aag ﬁﬂﬂﬁiuﬂﬁmﬁﬁyaﬁﬁ in ageeouent with bhoss
mé Fubschil (1958) whe compared the cleansabiliby
of -theee different grades of stolnisas sleed, which
' ,h@ﬁ ﬁaéﬂ R GT aanaﬁiﬁéﬁ%e1$y whith pav sdll, op
a&a@g_ar atamﬁan,ﬁné.ﬁﬂaﬁaﬁ_my ﬁatﬁrminiag;thm
gauaﬁéiw? rosidunl baotoriaj

B  @§£$%% ﬁhéﬁg.éﬁé aamé@iﬁﬁ rammlﬁa?ngwaax bo
b iér@msﬁwﬁlawlm; 3@&@&&@@ (1961) in w roviau

artinle on the a@iaﬁﬁiﬁiﬁ and ﬁmahmimﬁ&.@a&aaﬁm af
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eirovlabion aimeniﬁ@»éﬁﬂpéwtaa on 1&&@#&@#53@
aspaot of ﬁmtmrgaﬂﬁy nongarning the energy
mal@tianshi@a&m aaﬁ@rganny which had baan af?arad
s o ﬁga&&b&m gxﬂl&na&&mn o socount for this
pppagent diﬁ&ﬁ?ﬁ@ﬁaﬁ?«‘ |

Herrio, ﬁndér&@n’@nd Gatanels (1961) discusced
the g@ﬁﬁgp@‘éf aﬂa&n@tﬁan‘and~@a&9£gﬁi¢n As
affacted aﬁ maﬁh the gmi&wiﬁy a?'tha‘&aggwmﬁﬁ |
‘surfage and th@ﬁ}éf'%hé anlic @ubat@ﬁéé.i,invaﬁtiw
gmti@ﬁé made byzﬁﬁam‘manﬁ"inégmﬂx@ha@faa supporiing
Bhis theory, illusteating differencos betwesn bhe .
) aﬂ#mxagign tendencios of the @if?améyﬁ,teagtéaiia -
algaljpmatagm, aﬁma&igfaaia'mnﬁ ttiéﬁ@mn&ﬁp '.wmrkiag

with glooa, quantz, stesl end alumindun thay

- postulated thob these auhakaﬁmaé”adggéﬁ@a anfanic LT

_,ﬁﬂ& ﬁmnéimﬂﬁw supfacs a&ﬁivm apenka as well oo
'.lészﬁn3n§ mmquaa%ﬁﬂing and cheleting smmp&unﬁa»,
B Sueh adeorbsd ma&m&éa&& affectod the dagree @f“a&ii
: applied subsequently. ﬁtgutwamtm@nﬁ m? 0 sur?maa |
uaf a mai& with @lkaii ‘genayally &nmraaaaﬁ it% |
| aﬁaaﬂgkiua ﬁ@@ﬁ?ﬂ more thap an ﬂmiﬁ trmatm&ntq
}J@nﬂ&nga ﬁmu&wﬁ Hensley, Long and ﬂ&ll&&a (&9@%) aid

ﬁar&a&\(iﬁﬁ%} whose werk sppeared to support the

conclusions of Haeris gb sl
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~In later worlyy Hareds and &a@ﬁﬁﬂ%‘(lﬁﬁlﬂ)
?éund shad ?rmmhiyvgnaun@ gloas @xhxb%ﬁ@d WADG
adﬁmréﬁiua oites thon staininse staol pmrlénit
- drnmy aibhuwgﬁ the sitos vere loss Lennoious.,
?h@y aaloulated ﬁhéﬁ ﬁhm\rmuahmniﬁg had inoranood
:ﬁﬁa susfaon oren spproxivately tuice. Thio
suggeoted that tho greater sodd reiontion of o
paughened guzfooe méy net bo ontirely due to
anﬁﬁé&ﬁamﬁ‘a? ookl in volds and ﬁw@v&awm, bt ob
Losal in part to o physleal extenwion @?’ﬁhﬂ suefaco
#a that o groatoy aran 10 oxposcd, o |

Anderao, Smtmnekamnd Horedo (A9260) atudiod the

rompval of stonpde acld fronm frostod gloss by copbon
tateachloride, They Pound that tho woilie, to o
&%gnaé{~rmmd&ly‘wmmuv$ﬁ. Onve o ogrtain 3ﬁagm is
attainad, howevar, further romoval beoomes exbrennly
gifficuit, ond a pelatively &ﬁmhim and tenacious FAIR
rompine on the ourfacs.  Anderson ond hio coe
wamkar$~auggamtm&_thmﬂ this btonanions x&miduw'wam‘
a sonomplosular loyor, probably held by forpes of

aghasian, Bmurnﬁlﬁﬁa Jonadngs {(1963) in thuip

kinotie studioo ﬂ?'da&érgﬁﬁmy. showey that this
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choldual layer wag thickor thad 8 mnononmslonulon

loyer since in thoir Anvestigobions, usdng Gode

abourin aa‘khb aodld and D20 Hot a8 the dobecgent
and aﬁainl&mﬁ oboal 0o dhe pueface, this layéé

wag eppeexicatoly thrao soloouler Shicknoosas,

7 evan when-allowing for the gugasity of ho beot

6brdps.  Bourno and Jenndngs present the ooncopb

of twe distinct snil specioo ond this is cupposbod

by woik proviouoly complebod by other workost.

. Huckesy Enory and Winkel (1951) ond Paouzoveky

o and Jozden (1960) have roported Shab ong of bhe

- prableno in practicpl dotepgenay de the idﬂb&lity

b0 remove conplotoly all residual aoll, end thoro

“is o giadusl ooounulation of o ravidual ceil layer

with eeposted collings and washingo. With the

inocrossed buldd up of tho eoll layor would bo on

inesenss in tho rastiual bootordol populotion which

would be ablo to socure covor in tho deposition of

subsequent loyors of willk solide.

Seanings (1961) pointo cub thobt this dake do

-oof sigpificant practicn) iwmpesbanon, elnpo, &
- methods doudd e found to oobisfy the odsorptive

' ghbes of surfaces wish matorisls thob would notb




binﬁ milk amlidﬁ, muah aa ﬂﬂ?haiﬁ ailicuﬁa

pm@paﬂah*&na. hmttar n?enning ‘aould ha achiavaﬁ

',.wtth a ﬁﬁﬂl’@ﬁ anarqy rmaui:anrnL¢

Jn %h" abasnma uf . auah mw&hmdss hawaumr, tha .

Kglnaninq aﬂmmattun mua& bw 80 dau&gnad Lo xmmmu&

",auch n&sidua! Lmyaxa and th&a is gangzntly e??nmtaa

by the app&iaau}an a? 145y awiﬁ ﬁraﬂtmaﬂto

R4 gwdav tn maintmin 8 aaiimfamtomy hygianie

‘ atata uf the aqaipmanh* th&r@?ara, in is nmeeanﬁry

thak ﬁha m&lk cmnwanttng mar?agma ba a8 gmx?ent
o8 gaa&ib&ag &n ardag te 1imik tho aapmﬂitien

m? any #ail o ﬂny taaiﬁuaE uantmxtaf in?agtinn,

’ Tha uoe of stainlosas ataa& m? ) Buitab&a uualliy and
Vn.fxni&h ne- of hwramaiISn&ﬁa qlnﬁa o ﬁ&ﬁﬁﬁﬁ in

| pzaesnh&nq ﬁ &mna&h unhzukbn aun?aua Whibh wil

aurgumarw£§y and Lmnhinuaualy hm una?furhaﬂ hy any

‘pwaeasa. Thm uma af ﬁlmbad acmm aurxna Ln nilkzng

aqu@pmnnﬁ hhauﬁﬁ hﬁ ﬂuaiﬁmd and any such aquiﬁm“nt o

C . be rapmhnﬁﬁ« ?ha qnamﬁaat a&maning hmzmrd ﬁnumruw

ﬁﬂ auxfmnm tu unnuutnﬁd, is thaL paa&antaﬁ by

nrulihan sleﬂwax el stal&vuvka uhieh ame ﬁi??igult

- not ﬁnly ﬁm mlnang but aisn atmmil&a@. 1n'ardnr

tﬂ &am@vnl %Ji milk naniduﬂa and xaa&dual haatavia |




—

9.

such fitbtings must receive regulor and thorough
cloonoing trootmente sush ae defatting o
immoroion cloaning. Fibtitings of o mozs
satisfostory and poseibly nore pophisticotod
design would bo difficult to Jjustify cconomically.
Exloting typos of Fittings in view of theip
limitetions nust racelvo thic additional
attontion to their cloensing &n order to posmit

tha produetion of milk of o sablsefactory quaslity.
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BACTERTOLOGICAL EXARINATION GF &Lﬁﬁﬁﬁfﬁ
?IP&L?N&

“The @@&mﬂmiﬂ&ﬁién m? Glaaning mfﬁia&ancy uaing -

bdvﬁmniﬂlagieﬁi nabhods uma, ?mﬁ mmﬁy yﬁarﬁ’ maumd S

 A'mn thm bactariological maaminmtiﬁn m? the first .
milk in contoct with the almaﬂﬂﬂ_aquggmantWﬁmwfaaaﬁf
However, oince the ﬁ#jﬁrity'a¢ the problems were
Pmuaﬁ‘ﬁc be dus to Faulty closning end aﬁami}ia&ng
ﬂmshﬁiqgea, sueh & a@ﬁhgﬂ wgg'huﬁlﬁh inqir@mp: |
i'@yagamo - A more ﬁixwaﬁiappréaah ﬁhérgfépa Qéuld @e'
by & éﬁatéria&ﬂmiﬂal quém&nﬂiimn afAthalﬁigﬁpaﬁ, 1:
y;équ$pmmni in ovder to dat%?ﬁiﬁ@'iﬁa hyéﬁgnimr_
conditions. For tﬁi&-aurﬁﬁ@@; ninmﬁ@ @ﬂﬁ[awabéxf’
-are oxtensivoly wsod .. | o
‘i The oarliest rﬁ?snannﬁ hgﬂagénﬂm system of
exanination is that of fNattick (1921) who reported
the use of storile saline ?1#3@@; ammbqw&naeé and
‘swabs in the m@mtarimlagimal @x&m&naiiﬁn of millk
cang and othar &qu&ymant; |

Eﬂua&n& (1963) noted that vhere storilisation
has baen w??asﬁaﬂ by chemicale it 4o aea@nﬁial tm
- add af inacﬁivgtmw to the rinse in mrﬁer to ranﬂa&

inaffackive any rosidual bémtﬁeimidé. ih wae
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raportod that 6 hours after s amali 2=unit mechins
had been rineed with & solution conteining 150 p.p.m.
available chlorine & rinee of aterile water pasasd
through the unit ocuntained 4 p.p.m. available |
chlorina,. ﬁimilarly; five minuﬁag after a
pre-milking rinsw of 50 p.p.m. ayﬁﬁlahla chlozine |
had been appliad, a storila watar_rinaw nf the eguip-

mant contained 17 p.pum,'nhlarina. Normally rinse

‘solutions contein 0,057 sodiun thiosulphate (Ne,S.0.)(uw/v)

and this conoentration would ba sufficient. to
inaeb&vataAlﬂ times this concentration of rasidusl
chlorine.

Gausiﬁé'(l%ﬁﬁ) pointad out that in'largar
plan&a,;aﬁd-egpacially whore dralnage. i incoaplata,
this emount of thiosulphate would fot be gu??imiént
and it ia then advisuble to check the niﬁﬁﬁ for any
residual chlorine.

similarly, whore acids or alkaliso éra used to
atarilise equipmont, it is necessary for ﬁ'atarilm
phogsphate buffer to he added ta'tha starile rinse
bafore use, If the pH of the rinse aftor use is
not within the pH rangs of ﬁ.B-éJT.ziﬁurther additinn :

should be made. _Q&ggmta&sium hydraﬁan'azthmphaspﬁatah
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(K,400,) is used for neutralising acid vesidues
1Ty éﬁﬁaﬁwium hypaphosphite (KHQWBé)'iﬁ éuihﬁbla'
for nlkalines pesiducs. |

With: o starile vinen, to which hae bawn sddad
o suitable inhibitor, the wethod m? sampling, housver,
el inﬁnaﬂ’w&ﬁﬁ any sanpling téahnigpa,';ﬁ ia
inperative that é standerd mothod be ussd in ordes
to permit aomparicons to be drawn between ﬁi??u#ant
rosulis. dueh 8 atandard ayﬁtaﬁ WHE Firai draun
up by the Hational Agriculturel Advisury Service
in 1942 for Englend and Usles (Nationel Agriculturel
Advisory Sepviee, 1942). This mathod ﬁ;a'nét,
howevar, mnko any ailawmﬁaa for the aié?smen&
surface areas of the aqulﬁment axanined and Lt did
not therefors pepnit any resulis to be compared with
any desirad standard. It was also found by Thomas,
Klliaan, Grifritha, Janking and mamgaﬁ (1950) that
ware tho nolony counts mmde after the incubation of
the platas at 300 for 72 hagya instead of st 37°C
F@r 48 hours, 2 higher count, which gave a better
indication of the infection, was obtained. Revised
standard techniguas wars therafole gugliﬁhmd‘mhiﬁh

incorporeted thase modifications (Hiinisteoy of
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Agriculturae, Fishories and Feod, 195Ga, L962).

‘.&ausins'(lﬁﬁﬁ)ipnin%s out that tho techniques
ars given in Lheso publications in some coholderable
dotail in order to onable ony results to be

atandardisad, There must, n@u@rthalsaa,“ba 8

_coipromise between simplicity, convenicnce and

‘agouracy. Tho seounption in wade thai the rings

or swab removes a lerge end constant proportion of

the organicms precent on the surfece being exaninecd.

This essunption ie nat, howsver, boxne out by resulie
‘abtained by Hoy end Rowlands (1948) who found that

~whan a sterile rinse was passed through teet oup

elusters five times, 60% of tho orgenisms in cleen

clusters, but oply 537 and 357 of the organisms

prasent in tuo hesvily conteminaked clusters, wers

" pemoved, the. colony counts repging from less than

500 to 10° per cluster, 1t follaws, thorofore,
that pinaas can only be expectad to indiaééa the
penogal, &auai of bagtgrial égntam&nmtimn aapmmial}y
when complex surfages sush os nilking machino .
clustore and pipelines ere oxaenined. |

Bird (1987) ﬁaéapi@gﬁ methods és@d_?an advisory

purpeses in other countrise for the bacterieloglosl
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evaluation of cleaning efficiency end proposed
| naétarinlngiméi standarde for farm eﬂuigment.
These werasé |

| - 4 _ .
(Lesa than 10 ., oy w0% por 72 hours  Satisfactory

palaniaaf?t
1% - 4 x“la“/fcg e ‘ Fair
!’.fMarw tha | - -
, 4 x 1a2/ft : E “. Unaatia?aetnry‘

~That it 1 essential to use a standerd tschnique
when taking bautaﬁielggiaml samplos, whether using
xiﬁaaa'ar a&aba, can be appaeci&had aiﬁce it has
bean ahnmn by &nueral wnrknra that thn prapurtinn
‘&QP total urgnn&umu tamuuad fram a eurface 1a subjwat
to muah vaalatian. |
'=»t Ecuaina (19&3) des¢ribad the different mathnaa
' ,availabla ?ar ‘the ﬁ&tactiaa a? raaidual organisms on
milk hendling squipment. Thres diffevent mothads
Pg:‘tﬁé evaluation éﬁ‘almaniﬁg sffié&ah@?'a? pipaalw
. line milkiﬁg équigmunt»wara daééribnd uuing-#insaa
Féh@-whi&h calany‘emunté were obtained.
‘“TﬁalFixat mathod is that of rinaing the

individual ummynngﬁtaxaf iﬁa installstion - clusters,

~eagalver jaba, pump wibalinao Such a method permite
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the éacaxatn 1ﬂanﬁiﬁiaatiuﬂ of the souregs of any
infoction but it doss naoeﬁsiéata tha praﬁisian af
epneial sterilo fittings for the sanpling and thia
'ayaﬁam QEn ba most time nanauming.

The saaand mathed involves sampling of o
sterilo rinse which is circulated through the normal
é&aan@ng,uirmuit._hThia méthud has tho advantnge
.a? olmplicity, but it does raqu&za the provision
of mn axtrumaJy large volune of ai @rilm liquid, An
@ddiﬁigﬁal ﬁiaaﬁvan%aga fa that certain ss#ﬁiana
ﬁf #hm gipel@na which are not uwsed fox m;;k, are
Cincluded in ﬁhé civouit, Lo complote thé élémqing .
éircéiﬁ.s 1t was pointad oud that lowsr oounte
woce obtained by‘hhia method aven 1f the eirculation
tima'mmg‘lncwmnéed from 1 to 10 minutes. It was |
'aaégﬁaﬁ that moot of the organisns which cen be
renpvod by %gp'xinﬂing aro removed in tha Pirst

v
minute.

The kéird and most cémmnnly @ppliad'maﬁhmé
gonsista é? ﬁnawin? 500 nl of sterile rinoe through
the plont ?rum‘aaﬁh?eluahan.im Lurng afﬁat'whiah, &
ganple of the acoumulated rinse is oollected, ususlly

from the raceliver j(ave. Eauaina (1963) stated that
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“this third syatan appesared to be tﬁa most saeis; ’
factory since tﬁg oountes agese with thooe from
rinces of individual asmpnnant&," In.adaihima,
tha rine follous the path of the milk end thers
hauﬁ be only one gsample to axamxna:

Cousine (1963) discussed tha effect of more
than one rinse being pasesd through the plant, end
reported that after as ﬁnny as 8ix consacutive
rinses a ogasursble number of organisms were still
ramoved, Ghe suggasted that micro-organisme
accunulate in crevices and impa#?autiun& in the
surfaca provideod by cubbar joints. This is also

- the opiniun-mﬁ flaxey (1966) who nlaimadvﬁhaﬁ as the
concentration of pseidudl soll Lo raeduced on the
oyuipment surfacos, the number of orgenisms is
le&ared'a& a reault of the cleaning process, the
concantratlion of soil, reletive to tha;lmcutibn of

~ tha-rguiduml organiems, 1& of impgxtanéa. Tha soil
which_waa-pma&mnﬁ as reeidus after a cleaning
Process whe maaéurad by the dissipation of chlorins,
the plant being flooded by a gmlutiwn containing

2 p«p.m. availoble chlorine, far a period of 16

houra. filaxcy shousd that the minimun level of soll
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dilution pecousary Lo aupparﬁ aiqnifiaanﬁ growth

Han in the range of 181,000 - Azlﬂ,ﬂﬂﬂ whan millk

was weed as tho cantaminabing soll. Wore such a
ﬁunmsntééﬁ&mn of 20il spread evenly through the systom
it could be. determined by aham{aal maans ae had |
baén shown by pravious vork (flaxcy and Shahani,

1961), Sinoe this uwae nmﬁ pmasiblavitlindicatad

that thera ura o locelisad concentration of the

Sawilﬁ whare bacteric prali?aratad."Tha usa of radio-

actlve taechnlquas, using Na ,eufanmsﬁ that tha :

13l
a@&pamt éraas wéra thn jginta ;n the pipsline, the
e aﬁﬁ tha disnountable eauplingﬁ;
Eisanroich, Docker and Tewes (1963) 4in
eatimating ﬁﬁe cloanlinass of milking mmapinna, and
~ Holager (1963) suggested that starile skim milk was
- | @ botter rineing medium than a star#le saling
solution and Eisenreich et 8l addgd,that the rinaing
ins mora effective when carriod out at 3?96'(QQOF).
Tjatta and Salbarg (18955) auggastad that a

‘-aaluny count of 50,000 organiems pnr nluetar ahiould

“be the oaxinun vhen pinced with 8 storile skim millk

solution at 37°C (99 F) immadlatmly bafore milking.

The usa of storilo skim milk, parkicularly when warm,
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wnuid<maké the practice of teking routine rince
saﬁplaa much mora aamgl&caﬁad,‘inuthat it would
'naéﬁsaiééta washing the plant @g@%nxaﬁ the aip
driad or ekim nilk would pressnt an ﬁdﬁitianal
-aléanihé‘hazaéd to subseguent sleaning ap@gé§$an9.
These ﬁgsaﬁumnﬁag@m-ewulé,_hawnvar,‘h@ PVarcons
wera thaﬂxiﬁwimg to be earried mutvimmaéiataAy'[
prioy tm the milking, ?hié &aé thé reguloar

practics iﬁ m@u&aany work 4n ﬁnntlanﬁ (Orp, Egﬁﬁ)a
1t uns fmunﬁ that mhan ‘such n nethaﬁ wae ussd,
thers mgm n very closs aﬂrrmlgtian hetwaen the
ha&thialagiéal results of the rinss and the firat
milk theough the plent. .

dohns and Bellure (1961) aexriéd éu#”waw& 40

ﬁémp&xa'th@ efficiency of mﬁpulaatiﬂg einase
technigque with o swab test for the hygienio
éﬁaé@t&an of milking machines. The pulsating rinse
tochniqus was @i&ginally,daacriﬁéﬂ_my GClaydon (1953)
" being auh&gquéntly m@di?iad by the Uest of Scotland
ﬁgﬁicuitural College (Opr, 1966). Th1§vmadifiaa
“hééﬁniguavwaa‘uaﬁﬂ by Johns and ma§lu£a (2961). It
@as‘fﬁ&né that tho pulsating #inaa_ﬁaé#_gmve a much

m@?ﬁf&@l&ahlg_iﬂdiééﬁiﬂn'af the infection of milking
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nachines thon a non-pulsating ninaa or o gwab
test. Thare is o grouving raamgniéimn af tho
velus of this tachnique and of the inadoguescy of
rinsing methods Por the estimation of fofoction
of rubbor surfocos.

Richard and Auclair (1962) studied the
proportion of organieme removed by successive
pulssting rinces. They conoluded that the technique
showed sufficlent accuracy for that pucpose. They
pointad out that the lack of correlotion botussn
pulsating rines counte and milk counte below
10,600 indicated the masking effect of dilution.
Similarly, other studies by the same authors
showed that differances in pulsating rinse counts
were not always reflocted in counts on tho milk.
The appaprent auamaiy.haﬁﬁéan high rinee counts
vhich ere not veflacted in the maebariaiaglaal
quality is expleinsd by ééinaa (1962) and Cousins
(1967) who pointed cut that exﬁnamsly high pipaline
rinaaleeuntﬁ rasult in a dispnapegtiénally amall
incrense in the count of the first milk through
alnes rinse cuuhﬁa are neasured in srg&niams/ftg

whilst milk is orgeniomp/ml. Tho importance of
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pulaating rinaa cmunas amphaaiéaa the 1mpgztanCG
af ﬁha rubbam ?1thinga in haeﬁanimlmgiual auﬁliﬁy
as a result of the porous natuem of tha xubnar.
Uhilst atlention ia.gﬁnarally ditached-pﬂwgrds_
égaciali&gﬁ éramtméht_af’tha rubber 1inors and,
to o iaaann oxtent, to the long milk tubes of the
milking-aéuipmant, the cuﬁqitimn of the xubbai
connecting sleaves ie fréquahtly uvaiiéﬁkad;
The jointe of pipelinu systems éantxihuté very
largaly Lo the bactgrinl'ﬁopulaﬁ&an of any
pipweliine. | |
| The use é? the starile ninsn?as‘a masns of
asmessing tho bmoteriologicel quality mf'tha
pipelino provides a rqaéonnbiyiéﬁﬁpla a??gctiva
and raaéily'égprmduaihla nethod. in onday ﬁé
identify partioular sections which may be the
souxoce of iﬂ?aﬁtiun, o more axhaustive mathod will

need to be adopted.
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EFFECT OF TENPERATURE OF CIRGULATING
SOLUT 10N

Tha temporabure of the eireulsting solution,

- phothes 4% containg a etordldont op noty L8 0ne of

tha principal foctors fop @PPiuientAulaawaing'hndi

ﬁAthquh uithin tho dizsct contpol of the operator,

. io genmrelly coneedsd to bo tha ons which can be

tho most variablo.

Thomes, uho hos corpied out a consldorable
humhat.a? inuaa&égabiane in the bactoriological
aspacts of forn cleaning, stoted {iﬁﬁé) that thers
is o distinct invoras sospeiation batussn the

bacterinl count of rinces of pipeline milking

I‘Qlﬂﬁﬁﬁ and the gﬁiﬁial tunpareture of glroulation.

A dacreasing initial pdeoulntion tamperature is

acuonpanicd by an increoasing incidense of heat
labile coli~aerogenos.
flany attempbe have besn made to avaluaie the

of fact of tonpernturs on cleansing ond maeny

different values hove beon given for the lowest

ﬁ%ﬁyaxntumé which, it was considered.pormitbed

setisfactory cleansing. An exsmination of the

Aiterature shows that they are not in good agresment
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panging Prom o minimum muggaétéﬁ ﬁémpmgaﬁumg,a?
130% to 1009,
ggggﬁi | ﬁwiﬁaa.(igﬁﬁ)s Calbart (1958) and
Thounborzow (1060). |
égggﬁ C Swift, Alaxender end Saaviétt (1962),
%ggﬁg ~ Cuthbert, (i@ﬁﬂaaAﬁdgall and Widdes (1964);
-‘Hnmmar and Dabed (1967)3 munxéy, Downay

- and Fooke (1962); furray anﬁlﬁmata (1963)

Paters (1959)5 Phillips (1962).

LY Ffortney, Boker and fivd (1958).
180 Clough (1963); Sheuring end Folds (2953).

Sehaib (L966a) stated that, since éha sollad
supfacas havo only. baon exénémd to mill aﬁ ﬁady
Lamporatura, high_taﬁpawaturaa shauld not he
necaosary to give good resulic. He reportad the
casulto of Fluid atudias which ahnwad that ﬁ'?inaL
temporatuce of the circulating detergant of aﬁuUt
110%F aftor ban minutes mixcula#ian. oF m&aﬁt.lﬂam?

aftaé bwanty minutes nirgulatxaﬁ, :asqltad in
‘excallantiraaulta,

Holland gtol (1983) zeported good resulis
uhen the bempopature of Eho m&nnulutiég uﬁlﬁﬁian
vas about 120, nné'ﬁandagfgg,g& (1&615 éhnwad

that when tha t@mpafatura of Eha}ﬂatexgank‘amlutigﬁ
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started ot 120" and was ai&é@ad to fFall naturally,
the vesults after ganitation were compurable to
maintalnlng tho d&tawgenﬁ solution ot 150-160%F
and ailewing the ﬁamgamaﬁura to drop nahur&ily.
Since %hé u$?iuiaﬁéy uns maaaupad by bacteriological
mwthqu; any subsaquent saﬁiﬁakian‘wauld affecht the
a??iaieney aF_claahiﬁg whd.ch caulduba éasﬁmaﬁ.ta be
- the #eault a?;highaf tomparatures. ‘

Calbars (1998) reporied widely quafad work
ralating tha'aP?th of the temperaturs mith(éﬁnt
of clesning si'viciency. e stated ghét satiafactory
claaning of pipolines could be effacted by
commanoing with detergent saluiian'ﬁampamaﬁata af
130-140°F although the cizculating solution canled
down to as low as'ﬁagﬁ during ﬁha cloaning. Lalbord
(1950) used gr&ﬁimgﬁrié rathor than tho more usual
backerivlogical methods for determining cloaning
officionoy. UWelghad platos of Pyrex pless or of “
tuo differsnt finiches of atoinless steel were
soiled and eleaned hy a controlled laboratory
systen. Tho éaﬁultﬁ ware found Ea ﬂu'éatiaﬁautwmy.
- 1t wao doencd unnaﬁuﬁanryﬂfar any Fuﬁm of f

supplemantary heating to meintain the ﬁsmparatura
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of the washing solution ot 130-3400F. ALthough
the resulbe mmy hava boon quite aati%?avﬁury. whvn
axéminaa by Lhe&w mothoda, 46 4o falt that ouch o
vangs of ﬁumparaﬁu&a wuﬁlﬁ not.praﬁa to bm'ﬂﬁ
affiminnu whan nnp?inﬁ ﬁn ) aumnaraia@ Lnnﬁallmttan.
_pﬁﬂtinulnrly wi%h ﬁha additiannl a!aaning hazavd of
rubber couplingo anﬂ stall cgak ?iﬁtinga, although
a au?&amu&nﬁ papag (Potors and Calbert, 1960)
gove similor pocults echieved under commorcial -
oondisions. | o o
faines (Lgﬁé) found ﬁhét‘inuén investigation
into cireulation ocleaning on 12‘Farmé‘ éhaﬁ tho
datéfqaut mﬁawili&ew 2as mnra‘éffastiVQ when it
wan eirculated ot a minimum tamparatura of 120 O,
and 1% was found that this nocessiteted on
inttial temperatura of ab lasat 170°F. OF tho
foerms whare the inumntinmtiana wnra naﬂa, mn&y
one haa a pipoling loss than lﬂﬂ i, in lungth,
this being tho only miiking parlour. Tha,mhhmw
 foros were 'wmﬁnﬂm@hamahaa',inatmllatimna with
pip@)iﬁm& panging feon 150-320 foet. |
Thiel (1959) dosoribed o ceries of inuancia

gationg whon tho ¢l Qﬁﬁiﬂﬁ oolubion weo quw up
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with water at 145%F, The tamporaturs drapped as
soon aa the aniutiaﬁ‘mam@ into contact with the
metal ééﬂigmwn& but during thoe 10 minute minnﬁlatiﬁn
16 did not Fedld below 100%. 1t uas statod that
nearé?ui’hﬂﬁﬁanimlagima& work shouwed that $he rasulis
achioved voes not uniformly satisfactory, although
ne suggestion was made as to how the rsaulio
couwld have boen improvad.

the zﬁenmmwndaﬁ tonporaturs given by tho Uest
of Scotland Ageiouliural Emllagé (nduiaury,Léaflat
82, 1564) wao of a dotergant ta#ﬁeratur@ of 180°
&ngkia;iy; net deopping baley 1209 durdng the |
oireulation. It 1o suggestod that the first tuo
Jarsful of detorgent be allowod to run to wagté
‘_ainmu thio would agsiol o being up the tenperature.
of tho cireulating dotergent. This practice,
hownver, oppearo to be unncooscarily wnoteful of
datergent and this function could ba equally woll
dénw by pooeing through the system approximately
sngallunm of waber, @é hot as an be obteined, ond
allouing this ba rumﬁéﬂjwéata immediatoly u§Far@
the detorgont eirculation lo commenced.

ﬁhillip@l(lgéz) found that, in the claaning by
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ciroulation méthmda of a nilking parlmur, when éha
,astatgant atoriliser wos ciroculated at 140%F Pnr -
10 minutes tho hms&arlnlagical zasulhs wore not
satisfactory. Uhen ths tamporeture was

increased to 155-160°F, good hagterinlogical
rasulis wero obtained. The temperature wao
maeintained by the direct injection of ateam into
the tank which conteined the milking machine
clusters. The injection of staam would, howsver,
rnﬁucé tha concentzation of the cireulating
ﬁﬁtérgant. '?ha avaluatian,b? cleoning ofPicienoy

. _wa8, howaven, mado by baoteriological means 8o tgéﬁ
‘any increase ;n'tamperature would aaaisﬁﬂin raducing
the. bacterial population snd make on anpatﬁﬁt
gontribution ta.tha”claaning.

Swift g&_g&,(kéﬁz) uere uf-ﬁha‘mp&nian that,
whereas o treatment uaing.a éoynrgnnt/aadium
hypochlorite amiution e&reulatihg at hamp@rﬁtuzas B
140-150° F ahaulﬁ, in theory, giua maﬁmarcially
saaiafaatnry raaulta. theres wae not o suffiuiunt
margin of aa?aty under general working ennditianao
They aalculataﬁ that kha gost af applylng the

higher temperatures (i.e. 180" %) wae in the regian
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of B p@m:éﬁyg but thoy conoidorad thab thilo
additional coot Q&ﬁ not justified provided thak
swﬂia?&stgﬁy raoulio voro boing obbalasd by tho
coppact applicotion of lowey (&ﬂmmlﬁﬁaﬁ)
Lonnoeabiurss.

Thornborrow (1960) reported an investicatlon
carried oul by bagtoriologists of tho Nationed
Ageioulburol Advisory Sexvico on 26 faras in
England and Unlos during Februapy - Sepbenbar 19569,
The tomperaturos rongod ?nmm topldr Lo 17&“&. The
wabarial count of aqpipmana was lowuor ghen tho
ﬁ@mgéﬁa&ura af the circulating ﬁnlutimné wne above
1307, 1t was noted Shob tho use of heat (L.a.
above 13QBF} appenrod o b bonoficial uhobhor used
for thoe mit&u&@tiﬁg wash eolution oyp ?@r the fined
y&qﬁéa- Thic opindon is shorod my'aﬁheé mmnkataﬁ
Widdas (195@) suggasted that the bacteciclogical
rasulis showad thal the recemnanded methnds of
chemical storiliasntion were not by ﬁhamgéluea,
sufficiontly affective to obtain canaiﬁtﬁnﬁ satio-
famtmry vosulta nnd thabt additional haat t&amﬁman%
may be rogquirod.  Cuthbert (19G60) aﬁatéd“thaﬁ
cireulation cleaning without tha applieaﬁiaﬁ_u?

heat was not & wokthwhile propoeition and mlthough . .




109,
improvemonts An the deeign of the equipment, and
imﬁrmuwhmnta in rubhor Fitt&ng&, to give mara,'
m&aﬁﬁa@ia surfacns vould aﬁaagt in smproving tho
ramulha;-ﬁﬁé~app;1matinn of hnat_méuld 8311 be
gamantinl, This aasumptiﬁn, hnunQar, ia
-'ahéllengaﬁ by Ratnes (1D62) uﬁ@ statad that since,
i th sa;rmaﬁlnlemnaiﬁgimathada{ squipmont auch as
o facm nilk huik.ﬁank“em5 be maintained in a
agtia?ﬁéhéxy n&mtaximlnéiéal gondition, 4t should
follou thet, g&vmnlaérrashly designed aguipment
ond mitﬁnﬁha,davmlﬁamant of detorgents and
atar&lmn#é_ﬁha probloms which are being éxﬁériannad
ot grasént‘amglm vory largely be.aliminﬁéad; Surh
an ﬁrgﬁmaht{ignmnaa the Pact that the §lannihg |
rechanisme are quite different - the manuml
clgmn&nﬁ-m? the large surfecs af»bulkﬂtanka can
hardly be conpared ﬁith tho cleoning of complax
ﬁipelgda_syatgma'ﬁy oirculstory mathaés; althouoh
thaun@waﬁﬁiy introducod systens of «péﬁy,uleﬁnxng
farm milkihulk tenke could provide furﬁhﬁrl
informetion. | . |

Fortney gt ol (186S) found that the mlﬁaﬁiﬂg

af aﬁﬁiﬁiﬁsg oboed plpelines by circulatory mathode
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updng 4 difforont doborgonts was improved when
elzoulotion was coredad out ob 370°F aath@n‘ﬁhan ”
at 130°F sopogially insofar as gnokets aﬂé‘
bavels wore concopned, tho iatter belng tho muaﬁ
diffinult to gleoanoe. ﬁamﬁari&l‘aaunﬁa were
psaneiobantly iover when Bho miaanming wae
gavried oud ot 150°F or nore, than thoy were
vhen gleafied by hend, presumobly at Lowor
tﬁmgmﬁaﬁuraa. . _

Paters (1959) cxominod the offent of
touperaturo on tho cleoning of miik pipﬁigﬁwa
by elgoulntion methods. An svaluation ﬁaa maday
using both gravimoteie andlsgdiaaaﬁiva tg@hniquma,A
a0 #ha‘mffa@t af different tamparahuga@, _In
hath ﬁ@éé& % waﬁ found that beotter gmaulta i) oo
m@t&iﬂ§d ehon cleaning ues aorpiod out ot 160°F
then ot 85-240%,

Gmith (1957) recommended & temperature of lﬁﬁ“F
Por tho oircuistion of pipolinos. A similar

valug of L50-160°F during a circulation of 30 minutss

was given by Hammer {(1957) who auggeoted that a hot

rinsevak A36°F should Pollow, ond sleansing be -
womploted vith o rinee contodning 200 pop.a.

@ﬁé&lahla chlorino immodietely before milking.
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flureay and Foota (1963) concludod that o
clroulotion tompsroture of not lesa than 1.60%
gave bottor rosulis than oirciladion ot 14597,

Edgoll ond Uiddos (1964) reportod thab
investigations cneried muﬁvby the Natlonal
fgricultural Advioory Sorvico bacteriologists
ohowed that, unlode tho indticl tempsrature of
tho @atmyg&nt/gﬁfgiiimmr was ot least 160°F and
profapably highé%; gingo eowite of tho plant
tondod to bo 9o high os to bo congiderod
unontisfostory. |

The idnlatoy é? Rovioulture, Ficherios and
Famd (1989) rocommonded that unbil %xialm could
- ohow that choenienl aémail&mét&nn #slone could be
o sotiefoobordly, thozé ahauid m&thﬁr'bﬁ
adogunte oboom soiaing aquiﬁmmnt'wﬁ‘?mmglitimm
for peeducing on adoquate eupply of Qaﬁn#_@ﬁ 170%.

As @ rosult of an inveskigetion carricd out on
12 Paras in Gnglond, ﬁ@i?é.gﬁ;gg (1963) found bhot
tho most offontiveo mothod was the woe of cleonaing
Conlutions - L.u. dotorgont cnd hypoohlorite - eb
o tomporatupe of oo, 1t waz found that tho

circulation of dotorgent without the inslusion of
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the hypoechlorito gove less aatia?éntawy raauitg,
which 4t woo thought o bo dus to tﬁa tenparature
of l&bﬁF not hoing mointainod durdng the
uixmulﬂtimn_ﬁimm af 10 minutes.

OfFficiol rocomisndations have basn made of
nbé ioss thmﬁ‘iﬁﬂgF at the beginning éf thé
mirgu&aﬁiéng and proforably higher &nitimlAtampmwm
mbures 170-260%F (Manistey of ﬁgai&ultunay F;ehnrgam
and Food, 1966). -

Shouring ond Folde (1963) found, in the

elooning 4n ploco of placo pipelinas, that Qtaa '
pireulation roto of 3 Pt/sec. water at 396°F
aat&ﬁf&qt&xiiy shorilised the line.
ﬂakﬁs ol Tﬁéﬁam&i@h (1965) inuaﬁﬁigaﬁad the

a??icienay of clroulotion slamﬁing‘ﬂndﬁm noraal
farm conditions abt 83 fome In thé Gouth Uast of
Englond aﬁé voportod thad on indtial circulation
tompozaburo of 180° and ovos qgavo the bost
rosults. Ho indicabion io giuan}af'tha dnaé in
tomporatura which teok placo during the eiroulation.

- Glough, Akem ond Gont, (1965) desuribod a
once through eirculation cloaning system using

bniling wator. The pipeling ayéham was ane which




" had buon designod opocifieally for clooning in
ploco. Thoy ?mpmwtmﬁ thot waﬁ& aoesiad mgt in
1O60-6% showod théﬁ with shanical dieinfoction o
tomporaturse helou 160% minse vounbo aflthm plant
zogulordly oxcoodod BO,UHB/FBE. ﬁatisfﬁ@tgty pinse
counts wero achiover when bodling wabes was used
afton tho aﬁsm&wal sponbaont bo maintmiﬁ ]
tomporatupo m? 170%F foe 2 minutes. Thio woo thoe
intontion of tho ﬁg@tmllmtian - Lo heat all ports
of the installatlon wp to o bomporature of at

E lﬂaﬂﬁ l?ﬁg?A?ur at loant 2 minubtes t@'éﬁauka

o 1)"’ ‘ “ 'géariiigﬁtiangp N agﬁ@wggnﬁ is usad in this

| - PEACNOS lbeie - aglmhaﬁig apdd héing addod o

the hm@ts@ wakon 40 order Lo’ prevent tho |

dugééiéi@n‘nf gololum or mmgﬁaaium salis inAtha"
gagqm/wash ino, the vacuun line bolng used to
aampimﬁa th gmnﬁihg cloouit, 'ﬂaae bolling wmﬁam
ialauﬁﬁiiad ot tho poto of 3 gallona per milking
unit from a wmtmr~ha@tmr andl th@ requisite anount
of niteie o mulﬁhmmiﬁ acid added fron o conboinae

into the wator line by meong of o enoll opificeo.

- Tho apid golubtion is drawn into the noug bodling

wabtop duping the Fizst 2 dinutos of tho cleaning
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procoss, aftor which thoro is-a further theon
minubos whilet the water 4o deawn bheough the

- aystom, book to tho intoresptor jorg, throuwgh the

miil pump to wasta. It 19 cloimad that tha
difficultivs oxporionoed with cheinicnl storile

Loation whoen dobtorgent solutions are eliroulatod

‘ o -
ab tompavoturcs bolow L60°F have been ovorcona

using this procass and mauntgim? laém than
EUQGGU/?ﬁ? hava boon é@ﬂﬁiﬁtunﬁly achiovoda
Althougly tﬁiq‘syatém hog boen ﬁ@ﬂﬁi@ﬁﬂﬁ
along pyg9¢£¢a$ 13&&3, % hao boen intendoed
gﬁi@az$ly for millking pazloug ;naﬁa&laﬁiénao

For *round-the-ched® installotions thove would

‘he problomo $n achioeving the roquired Somparabursg

af 1?@?? Eb@még thesm~ma$ availoblo o conoiderable
volumae éf‘ﬁai&ing:mﬁﬁ@wa Suph ﬁuaﬁlamé:wguld not,
hwwmvmw; ho unoupmeuntablos Tha griﬂaipgl dnaye

haék mﬁqimg hmmovmﬁ;,ba fhe p?ﬁUnﬁtiam d?,bailing'

watee edcaping through tho otall cobcko.  Boing

. dondgnod for vaouun operablon, when tho wabar in

the pipoling is undoe procsuroy thero would ho

somn looliego, poatticulaply in tho codo of ono

type whopo tho ooal 4s offected by a Floxible
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rubbes Plep (Fullwood) whigh is normally drawn
'ﬁyvvaeuum agadnst the orifice.

From ﬁhia veview it may be gseen thed poports
dealing with the affect a? temparature on cleaning
are not in agreanont, largely bacauss tha effsct
. of twmparatura‘élana could not be dissopiated
from other Pactors ond alauviﬁ 1o but ravely
-thaﬁ any indicotion ie aivon of the compoeition
' of the Gatmﬁgant uhieh has been used dupinglhh@
invesﬁiﬁétiuﬁ. in only & fey uaaéﬁ are bﬁaie
detorgent formulations used so that the ofPach
of any indiuﬁdua&AnaﬁsﬁitUﬁnt is not sﬁrmmrkad‘thmt
it chenges tho offesct af other meﬁmmagundaw‘-
iavmatigmtianégl ‘In work with cictculation
“gleaning by the Netionel Inotitute for nééaarah
| in Déiréing the claaning conpound wsed is that
of sodium cerbonate with the ad@i&ianlﬁf 205
lmwﬂium hexmmﬁﬁaphaegﬁaag ns a water soquestront.
In much of the othor work, housver, tho detergent
usad 36 much more sophisticated and the posulie

are, vary brosdly, epplioable anly to tho

inatallation Ln tho investigation, That the




composition of detergent offocts the afFiQimhéy"

af.s@aéﬁniﬁg‘maa_mhdmnmby Lindomoad, Finnogan ond

'&raF (JQHJ) wnm camgared tha efficioncy of

'-ﬁ dabargwnta mnd ﬁﬁt@?ﬁﬁﬂt/ﬂt&?)liﬁﬁ? u&md in

circulating mlwaning. “The réasulis’ of o supvoy

fcé&éginq 6 monthe indiéutad that thﬁmmﬁwamlmaré'
-_uarimhlnn hmtmu@n Lha nlomn Lng uhility of
z,4Qif€évmntmgﬂpmggamth'ﬁh@n‘hmtmaﬁn a highep

_miﬁ@dlaﬁiaﬁltmmmérathm or wsing o lower

circulation ﬁuﬁpdﬁaturm usdng the. samo ﬂmtouqanto

Bnm of the maﬁt ua)unh&n ronﬁgihutiana to
studiep,gx ;hiavagpwut of qLﬂﬂning 270 thamﬁ of
Génnings (&957&9.1?63}-Wh39 using lmmoratary
iﬁat@ilmtimh and ocliminating oll athewr umriahlaé?l

directly rolatad cleaning with temporature.

Banningéﬂmmaaunwdxth@.daareasa.in tho radicactivity

of Filnﬂ mnmdu?md uy lnwvitrm labcliwd mi 1k a duxinq

a. aﬁandard maﬁhinq prﬂoman, The mainrity of

:g momna@mtium wgrk on cluaﬁing nrfiviangy and tnnpar'
” nturd usmm bmutariw logloal: nmthmda of evaluation,
iﬂumluingftha nummﬁm a?ﬁtha“wmaidual“bmstmﬂial

‘populatian. ?hn mamaurnmant nf the af?i&ivney

\

“Glﬁﬂﬁlﬁg uﬁing difrmzent mathaus 18 discusosd

h
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@lsawhama hut iﬁmn?mr ao an evsluation of o
elooning syotem Lo basod on the ﬁaeﬁggialagiuﬁl
@mndiﬁian‘ﬁ? tho elsoncd eguipaent ¢ ehéulﬁ naﬁ‘
bo avarlooked that mﬂg.hu&téﬁi@idul potivity
axhibiﬂad by the oterilant used mannﬁ%,bﬂ
dlosoviotod fvom tho béeﬁgﬁiﬁidﬁl afféot of tho
sirauiatimn Lomperatures a?ﬁlémQF and abova.
Thio aspest io aloo amphmmiéaﬂ bQVCuthb@rt (1960) o -
Jennings (1957) kapmrting a study on the |
rolationship of tampmra§u$6 with alaaning!'
m??aﬁﬁiﬁanmss, concluded ﬁhat‘highar'ﬁampaﬁatuﬁas
fiolp mlséning.but'thmt-@uibulwnaa'é&fmugh éara
amggggaﬁﬁo Hiih Yowoe turhuluﬁﬁmvm Rm Séyﬁgn -
highéw ?émyarmﬁup@@ aéa olightly moras iﬁnaétﬂnta
) The BRNE authne (Jennioge, 1953)pminhaﬁ oul
that the semoval of milk eolids Prom shoinlecs

Eﬁeai‘&y oaubie coda sslution in o eirculation

oysten could be treated oathonoticelly in o

plmilor nonnes Lo the opoesd of seaetion bebuoen
two cheniools..
A pimidon typo of expression eould be

agtabii$h@ﬂ to dogordibs tho rote of coll resoval

by o detergonks  Hoosuremont was offested by the
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uso of otondard tost discs of 1618 stainless stool
codled with 0.5 - 1.0 nd of B oo lahaiiﬁﬁ homg-
g@miaadfhi&kn the dison ﬁazm at@ammé”t@vmxynasgv
end incertod 0 the pressuce side of a centrdfugal
PP The clrculoting liguid wao pumped thxmﬁgﬁ
‘8 3 in. otainloocs steal pips which was  Lnelinad
at en aa@lm of 1in/Pt. in order to ﬁhauﬁmlfiaﬂéiﬂg
of the pipe soctivn. Othar éméé&hlé‘§amiaalﬁa
- weve sonbpollod - the alﬁan;ﬂg salgﬁiﬁﬁ maé
eiroulated ot o controlled pate end the condition
of high'ﬁushul@naa induced by 1% (gquivalﬁﬂt to
R, af 550,000 or 29.4 %t/#am)'anauﬁﬁﬂ @ sﬁﬁat&n%
eencentration of the hydroxyl ien at the émil@ﬁ
surfacn, tho gatmngaat\baﬁng xaguiar;y‘chéngaﬁ'
. o ansure an adequato reescvs of dons. The
dotergent weod was codiun hydroxide at o concentTation
of 0.8 finlar, |
Tho ﬁima in soconds wae plothed again@% the
paroontags of eoil renoved, as aaaauwad’&g the
raduction in radioscbivity d?v&ha aéaﬁaﬁ tast didos.
The ﬂ&mé&nm&uma of khé‘mlaﬁniﬂg Belutinﬁ'maa‘

measurac at § differsnt b@mparatuwaa~inbzaaaing




9.

erom 36° - 62°¢ (99% - 100%F), o1l athos aRperi-
mmﬁﬁml,amﬁditimna pomnining the oome, ond From
tha ﬁgaulté At was ohown thnat there woes on
apparent Linearisy in tho lnopense of the sedl
ROMDYOH

Jonndngs oxpeessad tho »ate of soll roopval
by tho formuloge

< us 6 aﬁ
a7

whave § is the soil, oxpresscod g @ parsentage of

5 K(s) (DH)™

the original doposits O4° ao the hyﬁﬁaxyl don
concentrationy ¥ timo and K molar veloolby
conatant.

fy plotiing log ¥ éga&naﬁ the éam&pvmaai of
tho absplubo tespornture - l.a. oxpressing it as
an Archenius® equation - linaapity of eoil removal
was again shoun.  Under the test conditions, the
romoval of nilk filwe by the uas of aplutions of
eadiun hydioxido wacs shown Lo inaréaﬁa ay«a
Pactor of 1.6 for avery 18°F pies in tonperature

in the rangs 115 - 1807F. When 0,27 HaOH was used

for cloaning, claaning was 5 times as Pest at 100%F
as at 115°F. Thera must obviously beo an uppor

linit o this effect which would be brought abous




éithaw b3y ﬂac@mnmﬂiﬁgah by heab of tho detnrgont
ar by the interforence by vapour prescugs of the
iiqh&d; Jonndnos pointod oub that the dotormination
of K valuos sould bo used to eveluabo yémaisu&y
tho veootion of opooific Qmiamgmnﬁa wish vpoagific
goile, and g@mm'ﬂméﬂatmhiiity Gl sgﬁamgium with
Amdxtures of detorgantc. Cpiticisme tu thooo
ageumpbions wore answssod &ﬁ'm oubioonuent popse
(Hourne ond Jonndngs, 1963) when &6 wos cvhoun that
tho ﬂmnmluaimnm oould bo oupportod by obhoe
voskoro (Usermohion and Uallacsy 1947, ond Yaughng
Yittonn and ﬁa@ang{lgal) who arideavoured to sat up
&qaéﬁ&mﬂa for tho removeld of émil, st both WaRE
hamperad in olininnting old the varisbles,
Utermohlen end ellace wauw‘unﬁbla Lo aéwawmt@

the redativo arounte of *ramovablo soil® oand
tieretovablo sell® and ﬁaugﬁn ek al, of whose wonk
Uternohion ond Yolloge woe o gontinuation, selootod
a8 valun for by a nethod of tpinl aﬁﬁ QERORy
mh%eh affacted tho agouraoy mé K.

Gontinuing tho woek, Sanninga.?alt that it

was peogeosey o geb up an axpéaasiaﬂ which took

into account the offect of temperature on tho
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‘ xmﬂmmuai of ©oil hy tho mgtjmn of the ﬁ@tﬁ?qaﬂh

in thio mmgag Maill « und tho rﬁmﬁwai af Bhia solld
by thm avaiﬁn of Lhm unboe,

A soporato value wuas obbnd find for Qaéh-énﬂ
it o found thot in #hm xmng@’nfrcmnmmmﬁrmtimn
of hyéxéxidw ion = D50 Nadl - watog, fdﬁJﬁﬁam
being dnest, 40 the mest ocbivo aaﬁgtitaaﬁt in
tho ﬁaﬁmrqant uyﬁtam@ unioog the r@mpax Loon 19

on o mole fop mole boshe. WULth fnovoncing

 sPfoctivonaos as a rosulis of incroasing tomporature, -

tha ineroase 4o geoabar for OH™ ion then uwith untar.

Inondop bo onsure the maxdmun officloncy of
ﬁh@ ecloaning oystom thoe threo pw&nmipnl,umriamlﬂ
faohors nuel m@ at th@ aﬁtxmum ynlug o datanqan&
canaanﬁrnhémng ﬁ&ma of @inumlaﬁiun and temparatura. -
The benperabuse: mf tho elroulabing ﬁmluh;mn is

tho mosit vardeble end 1% 1o nocassary that it b

Y

an high a0 poooibl u, thab tho pipw Line wyatmm ha

wmﬂmmﬂ befora tha dwhaggaﬁﬁ mirau&mﬁinﬁ mammsnnas,'

and . thab, by tho px roviagion of aﬁsqu&te umlumu of
_ﬁu&utiwﬂ,in tﬁm mgtmwg@mk-ﬁank, this tamp&rmtumﬁ

bo maintainod. Factors which influence heot losces

are disouoced bw;wm“&uﬁ it ic essantial thot the
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elroulating dotergont bo eizculeted ot o
temperature in oxenss of ;4Gﬂthhm‘tmmﬁmﬁmtmw@
being tekon at the outlob of the clyoulating

oyobam.
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o . EFFECT OF TIME

. | Bs&amqﬁnk‘manu?ﬁuhurama'agpamn to he nore

" Qnagiﬁoyé in thetr recommsncdations for the time
'éé a@rqu@ati@n of detergent solutlons bhnn'in tha
manuPﬁnﬁu?ara'

temparature of oiroulation.

recomnendations for eight commonly used detergents

in Scotland aro shown balow.

_ mparatur Tina
tiame Typo 8 3 (nin)
Alfa Laval  dotorgont 150-160 66-71 10
Celols detargent 160-180 G682 16-20
Cizolet - detsrgent  150-160 10-15
Clrclor detorgent/
steriliser o0 62 10
| Dellérvinse detergent/ 140-150 60«66 1520
' 4 atariliaoy .
| Fulleirele dotorpent 170 (X 20
Rinsan dotergent/ Hot ot
' nteriliser givan
gpiro-pap  deterpent/ 180 82 20
stariliser

A pirgulation time of lﬂn?n minubes io
uaually givan by both advisory and nummergial -
sourees (Uast u? ﬁgghland Anriculturald Collane, 196@;

Edinburgh and East of Scotlond Collegs of Agr&nultura;,
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- uhﬁatmﬁg‘ furray, Downey and Foote, igﬁziﬁ’kaiiaﬁd;
Shaul, Thiokes, Uindle, 195’33‘3 Fisker, 1049).

AI& most ﬁﬁﬁangenafkatuﬁiaﬁ, the time factor
ié norxmelly constant, thus panmithiﬁg'atﬁdiaa to
e made of other verisbles such as valmn&ty,
hamyaxatuta, datargant ammpnaiti@ﬂ ax aanvanﬁra&innﬁ-
Time is the uariubls mhinh can e ‘most aaailr
‘made uniform ﬁVﬁr any numhur of series af
pxparimants, ﬂn@ oarly . &nvaat&gaﬁian (ﬁhndaa
and aéainarﬂ, 19201 nannrhud hhaﬁ 1ngulng plate
gﬁ datergency ngmim@t time mure liuﬂax and it was
fauggastaﬁ thaﬁ thase slmgaa muulﬁ be used as »

,uaaia for comparing ﬁmtnrgant gfficiency, hut
thiz doas not mppeor to be man?iwmaﬂ by subseguant
wark by athuw inunaﬁigatara. 5 ‘

In the course of an imwa&tig&t&au on . the
ph?h;ﬁnwglaﬁning reiatiag#hlps»in e&aaning.hérﬂ
aurfaaaa, Bourna and anning# (l?ﬁi) ?aund_that
axﬁnndéd,amntinuaua tneatmédﬁ'haé less clasning
aF?écﬁ tﬁﬁn o short traaﬁmanga 16 theiy
1néa§tigahian the yamaéai of radiooctive labelliad
tristenrin by 0.30 NeOH was neasured using solled
éh#&ﬁl@aa stwal discs in a closed @&reuiaébiy

systam. The work waa‘ﬁarr@ad'nmﬁ_uaiﬂg'puta
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tristearin with 10% @ia labolled tristesrin ase
o tracer, since thle compound ie ﬁy#table ,
saturated fob and ite chami&al'unﬂzghyaicml
propertiss are well known. It was ?Bund that oRY
claahiﬁg’ﬁraatmant of anly 10 seconds removad
25*2?% of the soil whéxann,a nléén&ng‘traatéaﬁt
lasting 15 miﬁuﬁaé é# longer under bﬁe #ﬁﬁﬁ
.&nnditiaﬁa, rangvad only 135-215% Qf the enil.
émnﬁinuadlglaaning up. to as 1ang as 4 hours
- rpesultad in but liitle diffarenca.
Farﬁnuﬁ, Baker and Oird (195&) paintad out’
ﬁhmt'ﬁhb tims of ﬁinnuxntiuﬁ should bajxaiaﬁéé
to the Eypm of ﬁéil, that for cold milk raéuiring :
8 different pariod than for hot milk. Thay ataﬁe& »
that the temperature of solubions used foéw-
ciroulation cloaning ie more impmﬁﬁmnﬁ"égan

 adther bims or velockty when tha tims of circulation

s 20 ﬁinutaa or longes. '7Thla_1éttar ﬁaint’is‘
éon?irmad and axplaingd by;ﬁmhéih.tlgﬁﬁa)'ﬁhg in
“an inuaﬁtigatign of the claaning éf:pipal&ns
eipcu4§a,.pbintad out &haé truuﬁlufmay da#ul@p
iF £hs_nim@u1atian is prolonged to such én axtant

that the Lempsraturs of the oiroculating solution
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dropgs to a podint at which redeposition of soil -
“maj aeau#; |

Schaib (1966a) Pnﬁﬁd that he waes ablo to
abtain axaailént rasults sfier L0 minutes
eiroulation and ha stated thaﬁ)muan shbrtew
paricdﬁ ey ba effattive.
| Jennings, feKillop and Luick (1957) in
. garpying out an 1ﬂvnati§nb1uﬁ an the effact of
turbulenes on mlaan;ng officiency, concluded that
in relating time with turbulenca, time may bo
decreasad as turbulence is incraasad.

- Fhosibly the most exhaustive work on tha
effact of the time of qixﬁulat&mn‘an claaﬁihg~
efficlancy 1@A€hat of Oouene and Jennings (1953}.
- Theas workoers studied the removal of thin films
4‘uéiradi&aghiva ttiaﬁeawinnﬁrmm eﬁmin&uas‘éﬁu;l
teat strips by sodium hyérqxidé solution in a
cireulation avétam.zyfha tdotergent , cana&atiné- |
of 0,030 Naﬂﬁ-maa guméad by a éantrifuéal pump
Vﬁhrﬁughﬁm uaéﬁicalAglaQS pipa_in gh%§h #hé bast
pleces ware placed. Tha datergent wes then
| rhiurnaﬁ to a tank From which it w§§ agé1n

raciroulatad, frovision was made- for the gquick
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deaining of thae ayston 1n}andar ﬁo‘pnavaht any
» eddi&igbal(gaak§ng of thé‘#nat pisces when the
circulating pump was #tappaﬁ. Tﬁa tamﬁgrntura“
of the qiicﬁlaéing datwrgeﬁt wna'méintainQd'by
a nmppar heating coll inmarsad in the tank which
| mminta&nad the tampnrature af the airculatxng
solution o within 0.2% mF the waqu&xed
ﬁampaua&uwa., The tutt atnips uere huated tu
thae tempavaﬁura in an overt a nﬁ quiakly inaartad
into %he piau ssotion, whan tha aulutiaﬁ way
pumpad throupgh the ayatum.far:thn raquirsd kimu.
By»plmgtiag tha log éf'tha radioactivity’
count agalnst the number bfllnméuannd waah&ng'_-
ﬁzeaﬁmanﬁa,fxt wam_fq#nd‘that-ﬁha ﬁluta;\insﬁaud
of 5ming linear, as wae expactad, ware dﬁ?ved '
for the Firsﬁ anven waahinga;‘aéhaw which 1t was
iinaar, Even when tha number ﬁf_waahipgﬁ wan
continued to as many as 40 washing trantments,
once the linearity éf the ﬁlnt had béuﬁ |
astnbliahsd, 1t ramninad a atrnight 1ing,. Tﬁa
1authora 1nvaatigatad the pmaaibia nxplanatian n?
this phenomenon, It uas pointed out that tha

linear pnbt“af tha graph could bm-uttg&bﬂﬁnﬁ to a
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jlayar of tria&aan&n which rnﬂraaantmd appraximmtaly

'thraa molaculay: thinknaﬁaaa, aftap tak&ng inta

ascount the rugosity of tha stuel ﬁun?nna, which ‘A'”
Aa;gtvan.aa anautga,.

Dy axtrapmlﬁt&ng ths linear pa&éﬁ&? the

'nurvn'back to zerc washes, and the extrapolats = °

,lina auntwactmd from the curva,auathmr atraighb

lina wuﬂ abt&insd with a much nhaﬁpar »ana. 14
was postulated that these resultn could be

satisfactorily expiningd by sscuming that thers
uere: tma diff'arent species of tristearin prauant
and that auch spuoias was rammvad &ndapendantly
and simultansoualy by a firet order process ana
bhahvhhﬁ spanies rawrauantad by the ahgrp alopea .

wag renoved at a Féatar’wmba than the other. This

rwaﬂ kmmnﬁad gompletely in thé‘fivet‘a@uan washos,

(fox all.mnamhi&al»purpméas) witb»ﬁha adbauquanb

- clesning ourve rapraéﬁntigg'thm ﬁﬂMQVﬁl'ﬁf tha .

other species only, Although this would have

appearad to have basn dus to impurities 1n~tha‘

tristenrin, this was discounted by collecting the

tristearin removad in the first faw washing

trentments, and 8 test strip soilnd wi%h this.
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Such a strip exhibited identical ch#rathr$sﬁica

 as the others, whiﬁh showad that this anumalous

casult wae amﬁ the result of any 1mpur£%&na.

Simllarly, ¢ wes shown that the tristearin could

- not be in the form of diffnnant paiym@rphs,

aiﬂmg‘tha sxparinents wera cerried out 9bavh the
malting point of the stable  foom,

Upon axamination of the results opbtainad

by othar wnxksr@,viﬂuaatignting a wide ranga of

aaii$ gnd cleaning tachniques, it was found thab
ﬁhxa phanomsnon is not restriclad o tristesrin,.
ﬁflug, H#drimk, Kaufmann, Keppélar_gnd Phinl
(296L)y in otudying hha-ramaunl af‘driad skimmed
mi Ll #@1@@ from atﬁiniéaa\étaal. @aing é

aéﬁmﬁna&a&_‘datmmaan@ mixture, found that, in

plotting ths logarithm of the milk solids remmining

on the cleansd surface against ths number of
unshings, curves wora obteinsd that beceme linesr
after about 10 vashes. Uy applying the thuory

offared as an auplanatian by Bournae and Jennings

to the results chiained by Pfiug ab al, traces

wors obtained which agreed ronsonably clossly to

tha theory expressad.
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‘ﬁthar workons huua shmwn alaaniﬁg.huruom as
a function of le@ and in @@?h gass 5% gan ba sesn
thﬂt thw aurum F@llaum th@ SOME ahapa. with the .
indtial suprvo ;mcmming Linamr aftor a spaoific
nunbes of waahéé’» 1.5; a?har a phztimulan Qurima o

of timée That. thin is trua fnr mmny differant

. sailﬁ wh&sh are huinq axwamad ta ﬁif?nren&

elaanin@ ﬁp&ﬂﬁﬁiﬁﬂﬁ; has baen shmunz Qr&ad»skim

milk an @tﬂinlma& atoml (Qflug 1 al, lﬂﬁl)a

driwd milk on stain RLY aﬁaal (3anninga, 1959n) §

L suil mixhune un auttmn aloth (ﬁammﬂ ané 'miﬁh;

1948)3 mimturaw mf diffawent amiQﬁ oh ecbbon
cloth £utm$mmhleﬁ and’ Wallaea, AQQ?, Utermmhlan
emci Rym. 3.‘3:19)

Huakar. hmery and winklm (LQJ;) mnd

':‘mwsuravﬁky ana narﬁan (19&3) showed thﬁt wibh

inbwaaaing mniling mnd washings a? G piwﬁliﬂﬂ

;'&yatmm, thwra wa3 a qradual aevunulatian 6f

9asidual aail laypr.. ﬂpplying thm ubaarwutiuna

of aaurna nnd ﬂanninga (lgﬁ%) Lt can hn etated -

kﬁhat thiﬁ raa&duml ﬂail muuld ba indzaatad on

tha gcaph hy tho linaar pvrﬁtan. rafnrrad tﬂ by

. thgn'aa,agoei@w 2 aﬂ;l.t Tha — spacien 3
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”aﬁil w@Q1d’h9 raénuéd by the eavliér washinna,
but only @ pact of the epecios 2.  Tho lﬁétai' i
- uoudd thareforo tend to accumulete with incroased
washingy and ‘6o result in tho buiid Qﬁ of n mEre
r@éiatunt Ltyps 6? auil.'_ Bourne andlﬁmnhinga
mF?mrﬁﬂ no mmﬁlmnmgian &0 éxplﬁiﬂ tha mtﬁrmuﬁian
tﬁak:thé épﬁmiagyz eoil has fop the sciled surfece
but it wes ﬁainﬁéﬁ out: hy.thamlthah such filme
wbulﬁ'hgualﬁuité an importent haaring in the

intorprotation of any comparative doturgency
'ﬁasta, alﬁﬁmugh in a later papar (ﬂa&rna and
Janniuge;-lggﬁ) 1t wes suggested tﬁéﬁfﬁhia séi;
axhibited a'grant&r‘anargy barrier which hed to
ba ﬁvgréama‘beﬁmr@ it could ba;raﬁa#éa.~

- This build up of seil juati?iaafﬁhe f faquant

TTsT mhimhpiéﬁﬁacmmmwndad ns @ ragulér:p;aatice ‘
in the U.S.A., of an ccld alaanaé:ﬂﬁﬁ#ms'qnd
Inﬂuetriaiiﬁqu&pﬁaﬁt inatituha;“gqﬁééaq). it
is suggeeted that an acid wlaana§.anlut&6n bw"
mirmulatmd thémugh the mntirm‘ayéhmm}" ié;additidn,
the imﬁt minaa af the gipalina'aéfnra,drainiﬁg,
can be agiﬂi?ied.’AWhiist the @g&ﬁ.ia moLe

genorally applicd as @ post rinse treatmonbi, sono
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BoM® inatgﬁega have bosn quoted (Intarnatianel”'\
Asenciation of M1k end Food Envizoamental
%mnitam&ﬂna,\lﬁﬁﬁ) uhere it has bLesn uwéd 08
"r@wnmrinaa with uqual suacess. The mathﬁd of

' clmanxng pipeline ayatnma vhich hava baen

~ doveloped in New Zemland incorporates an acid
oirculation once overy weak (Uhittlestone and
Phillips, 195%), ‘

Scott, Uhittlestons and Lutz (;952),aampamad
the originel aliernating acid and alkall claaning
syatan wilh another using the samé Lype of alkalir
ovory day shich included s pre-milking zinse of
phoopharic acid iodophor. The Lagtan wae shown
to be pore affostive 4n preventing a build-up
of milkstone that the altarnating seid and alkeli
claening éyatam with no greatsr significent
corroaive charactoristios. Dahns‘(1967) tloscribad
the uss of a chlopinetod alkaling datergont, wibh
‘a pre-nilicing starilising éinua.éf a low Fcaminé»
iodophor which auntaln@d artﬁbph¢sbhgz£c acid.

It ean hes mppmaaiétaﬁ thmt.ihia practice will |
santrQL, 1F not pemova, ony dapasition in tha R

pipaline aystem. Clegyg (1§uﬁ) dinuu»aing tha
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'Gavmlupment of chenical sterilication in England,
obeercvod that sarly investicational wm£k at the
National Inati&uté ?6rqﬂésaﬂruh in Dainying at
-Reading, shomgd'hﬁéé-the uae of mome detefgents
resulted in on *invicible! Film uéing_ﬁuiag up
an milk«smnﬁamtiné gén?émaa, ths file not being
ramoved by norméi waéhing, Periodic descaling
hecamn o aa?agumrd in the naaammaﬁdeﬂ taéhniqun.
.This build up, however, only oppearcd to oocur in
ﬁuxd Babor némma'and acdd troatinent wae Guggeated
‘ﬁﬁ o fragquency m? onca per wonth in all éﬁcept
&n?tvwaﬁan L%, ?hatmitlﬁa not necessary in
soft woter sroos, with wator hovdness loss thon
% gr/gell is aloo pointod out by the raeport of
the Internotional Associction of Nilk and Food
Enviconmental Seniterfaons, (1966). It @a also
stated thot ﬂthﬁ? math&d& which are succesoful
hove invelved tho use of aaquﬁa&rmnﬁa bithén
incarparated with the detorgont or added
sgparately. ﬁnmé milkiné machineg manu?aatuwara
in waith Amorica suppiy antéutnmmﬁic neidifler
with an autonatig ayatéﬁ of washing which adde

a pro-determined amount of acid to the circulating
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The uffach m? iﬂnu an thu uffia&ancy of

“f;mianniug'was inuwatiqat@d by Nnkaa and fraﬁinni&?

'(1ﬂ65) Thn ﬁnumatﬁmati@ﬁ was eaw&iad aut uridag
'~1narmal mmmm@rmial muﬁditimnm ah So Parnn. iﬂ aha :”"
k'ﬁmuﬁh Uaat a? Eﬂginnﬂ. Tha of Fi&lenmy af aleaninn'
Jwaa avaluataﬁ-hy hautar&@lmgical_mxmminaki@n of
riﬂéaa"ﬁf'éﬁ% wqaigm@nﬁ._ Qﬁiﬁnavﬁﬁ fﬁﬁma,in tho
.awxuéy.? ma&a mm%ﬁndmﬁlﬁiwéliﬁé,‘a WORH pariswes
w h Jattmro ﬂnd 22 weru ﬁm§38u98 withoud jwtaaxa.
ae ull the farms ﬁxanlnad thn $a3mﬁtanship mabmaan"
the gﬂ&tial aiﬂauiapigﬂ ua$pagatu9a ang ﬁima of

gtrmlotion woees -
- Biroulation Tima

\ _— - dada than 15 ming and
Inttial temperatues - 15 mine  gver o
Lass then 330°F R T
130~159"F oo 4
w0 S L9
4

lﬂﬂ F ond ovor ( 3




1."1.1- :

h Rulationahig betwsen initinl solution .
g ratura. Lima and bactarialugﬂpnl rnaulta

Baatarzolagieal reaults

A ' - Fadnrly L
‘Tamparatura Litculation . aatia*' ‘Gatis~ uneutia-
S Timi (mira) Fantary Famhnty chtury

Laséhﬁhmg Laaﬁ than 16 = B : 2 -fﬁ  B_H-

1 130 F(Vd £) 15 und'auar‘ - 0 e .
130-158° F Less then 15 15 .. 8 - 87
~(b4~?ﬂ G) 15 and over o 7T 33

5 ‘mﬂawg Logs than 15 vooooos w6 b
- (71-817E) 15 and over - 200 -0 18 59
100°F end  Less thenls 15 5 1l
cover (B2°C 15 and over 25 o 6 C25

and oysr) ‘ ’ SRR ‘

These puaulté indicate thét thuﬁalia.nc.
wd&énﬁmqu from a'clﬁahing point a#iﬁiaw in clreu~
lahxng fnn mara- than 15 minutus ”

Thia eqnoluaimn is supnuntsd‘by n Purthsr
study of 3anninga (1963b) wha ahawad thmt ane
maahaniam invnlued in nlaaning, tha sa-callad
'ﬂupxa affacb', nriseq Frmm tha mavamanﬁ uf tha
airwdahnrgant intar?aca mvan cha anilsd aurraoa.

‘Gy camnaring two 31m11ur taaﬁ Qnrins, onn hning

o exgassd tn the actinn of the muuinq deterqant for

B0 aeqanda duniug which tima tha ai?/daunrqent

't.intarfuco mouad over the atrip 16 bimssa Tha
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pihar otiip was in the clreulating dotorgent QD

amﬁéﬁ@a gduxing which timm the air/detergent

dntorface moved acroso the tast dtxiépﬁwiaaa

The éméunb of soil removed, maéﬁﬁzﬁd‘by rosidual

f*adiuaativiﬁy was 75,35 and 29,2 respectively.

: l' wan shnmﬂ that o short ulaﬁﬁiﬁg period

(2 mlnutas, consisting of twalu& Emwacand

ir&atmanta) romeved Taf of the auil, mharaas

one ceontinuous trentm@nb of 18 minutem durmtian

.gamaued anly lﬁ% Y tho soil. A prmuiamo papon

'(ﬁauxna and Jennings, 1961) h&d‘shmwn that the

émal& é;eanéng teeatment asmmcimtsﬁﬂﬁith léhg'
”_ gm5kiﬂuﬁQs e&éaning times esincidod with the-
/lirégiing up of the oodld into lunps mhiéh HeRe

uawyffea@atan% to romoval by tho ﬁétﬁrganﬁ:

" Tho effact of adndtbing air.inﬁé tha
olroulating oystom, resulting in 5;£rlﬁzushing'
would aubsceiba to tho "Dupre of fect! Qndak

/_Abmmmarviwi cleaning praetina and wn91d‘mmntsibuta
" ta the sepubbing affoct m? the daﬁawgantw
Iﬁ deos oppaar thara?ara that this uaiqht
af.auiamnma nupporte the conclusion of Nnkpa and

Teadinniek (1965) that no aduanﬁg@g'ia gained by |
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continuing tho clrewlation longes thon 18
minutam cinl indead this uauld pmguant Lha
‘det@rgant aalutimn &uusmiﬁg Lnn mnml wnieh waulm

-ﬂduﬁﬂﬁﬁlv affoot 3ts aodl diaymrsqi uharanﬁapiabics -

"anﬁ uhuw pbeuana e??ieiant rinaiug.

ln Nnvth nmuztua tharm are nany areas

mhara.gigalinea aro nleanma by cicculation for

, . . o o
only 10 minuteo g;nﬁéﬁnﬁtimnal Assoodation of
MLl ond Food énéﬁmonmﬂntui.Hanitémﬁmné, 1966)
instoad of the gauui 20 minutes, nlthough it io
pointed éut ahu§.aama Qréﬁﬁmaxa havo had to
robuern to tho %wénﬁy ndnutao wash, sincs the
‘mhmwtéw eizeulation tiéa guva unamﬁia?astéwy
raoulto. With the shorter cireuwlation time the
uaber bonperature would not drop to tha polnt
ot whimh pracipitation of ooll would ovour.

It con therefore bo monaluda& that the
uimcuiation timo mokoo o graahax sontribution to
the afflelont cleaning of pipaling&(than io
Qgﬁemally appémm}atsd, An exoessively long period
of oirculation may rédueﬁ tho amount of soil
removad Lf tho tempeiétuﬁm of éhm ﬂaﬂaméént rops

too low. Thore is o minimal time mh&ah’agp@mnﬂ to
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. heftba ﬁihutga which“mnlyijuaﬁ pérmita pabisfantory
. nlmanimg of the pimaliﬁn um takn plmne.' The tima

oy £

15aiseulmtaan nuah &m xn&atad b wthmr Factors

= amangat whiioh muod hm ﬁurﬁulﬁnuu a? tha cirnu&atinq'
&mlgtiun. g??iaianny;m?‘tha dm%awg@nt.anﬁ :
 £@mﬁé£aturu;' ﬁheﬁa aﬁy syatgm Qi airmulatxnn
f::almaniﬂg io wat%hliqhmd mhivh ol Lyos muﬁi&?aatmgy
i raaulta, timﬁ af uirauﬂatian mua&“rama&n~ﬁtathe
raane Figura uﬁlmaa uthar wﬁﬂimhlaa mza ﬁlt@fﬂﬁsl
:"Tur elga the ef?imianny af alaaniﬁg wili ha
”.aavargaly,mfﬁactaﬁ. The uceof au;amatic:ayaﬁama
'ﬁa]uéntrai éhé timo ond mmquénmé‘mﬁ the elooning -
’ mpurakxana mPPmr gt&mt advmntagaa in thot o degrea
: n? uni?arn mf?mu&anuy can Be esb up uhich would

‘ aa qu3§u>indmpandant aflmunual ConLrnd .
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THE EFFECT OF AIR AND TURBULENCE

'It‘ie necossary for thn dotargant saluibion
tn bo clreuvlabod ét a fisw roto which is
aufficient hélinduc@ a turbulont flow in tha
uixa@iaﬁiﬂg‘léguida 1t io most unlikely thot
#qii?man be complately romoved by thé détbxgént
amtimn-uFAtha oolution in émntamﬁ,with.ﬁha>
amilau’éurﬁgca. Eneég? aust be apﬁiiéd.ku
3upplammﬁ§_th@ chemical and phyainal agtion ef
tha détqﬁgenﬁ &n the form bf hoat op, more
F&equantﬁy, mwuhmnigml mnargy, The conventional
mothed of gleaniﬁg by monually brushing tha-éuilud _
sypfage 1 o gimpls axampih aof the appllieation of
anargy to asaiét in sail éaﬁ@ual& In eirculation
gleaning, ng in gpeay cloening, this snergy
source is veplaced by the Pristion betugsn the
dapusited aéil ond tha cleoning solution flowing
évaw ity The graater bho vnlanity.@f ﬁhefflaw.
of the eloaning sulution, the grontes Qill‘ha the
‘ngnztunity f@a amulai?iwmtiau,énd aw;ﬁhiliaing by
th dgtargaﬁ%.

“Dospite the Pect thet it is usunl to refex

to the velesity of the cleaning aqluﬁién, it da
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more cnrracﬁ to speak of tha turbulence induced
in it. Turbulance 4o a manifestation of velocity
N hutAonly if the valocity of the circulating
golution is thé only varieble in the Reynclds!
Number (Reynolds, 1901). This valus doscribes
the pattorn of flow of & fluid in a tube and has
bean shown to be o function af a group of
variables mhiﬁh Porm @ dimensionless number. It

L el

is usyally rgﬁrasanted by, the equation RE = 2U
whore D is tha diamatar of the tube in faet, V ie
| ﬁhe uelécity;éF the fluid in féat por second and
K is the Eihamatia viscosity in sguare fant per
sacond, A
| Jennings, mnKiilup&and Luick (1957) point out
that‘whan such Faﬁtora as dismeter, or diometar |
‘and ualugity‘ara changear, bhe‘xalatiunship
| Eaéqmés:mmié-numpliaated and velocity slonae cannot

. be used Lo describe turbulence.

. dennings gt al. (19&?) set up equipmsnt
to determine the offect of solution flow for different
'valuaé7af Raynmlﬁa' Nﬁmber.' Tﬁa sﬁutpmmnt
ﬁermtttaﬁ an acourate veloecity control and

avﬁl&atimn of flow conditions éimultanauusly.
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By. um&ng hhﬂ aama ﬁutargaat ab o ﬂtﬁﬂﬁﬂfdﬂm&ﬁ
mmaamntxakmmn ﬁﬁﬁ mainhainiug il cmn@aaﬁt
'tﬁﬂp&?ﬁhuﬁé ai aa G 4. m@w ?aqnﬁ gmsmiulm ﬁa
m@aauﬁa quamt&tat%wa&y tha affeot of ﬁ;f?@maﬁt
ﬁaynalda' Humbssa, . Thmr@~maa'm>éhﬁﬁp“m?emk iﬁ{"‘ﬂ"
miﬁaniﬁg e??gvhiuanﬁaa ab e ﬁ of Asgﬂﬂﬁ .
' mﬂmuuyad my naaiﬁmﬁl a&n&uity 08 thm Laﬁt ﬁiaca.
. Tha diama wmr& u? aaainiﬂﬁa wtaml whiah haﬂ
baen yxauimusly ﬁmiimJ with mikk Lm which had |
umaan aﬁﬁwd 33' %unﬁhma inguaauea in turﬁulanaa 
umranuﬁntxi@mhad by iﬂcxaumaﬁ um;wn;ty u? tha
~magnigg auiua;qn. _&‘wmmpariaan of tho curves
i?ram‘éatavabﬁaiaad by nomrsuring Jifforent tust

soctions showod o clece correlation, and, on

- thio baaia. it was hﬁﬁﬁlh&aﬂ‘tﬁah dgtm obbalned
with wne haét asetion appliad &quaxlquélitta
the oleaning ﬁparméxﬁn; : it wae ﬁnéad’tﬁ@é-ﬁhara
 was a&gni?i&antly 1&&&&# almaning anbimn mhan the
‘”Rayﬂmld&' Humbers werve low. |
Mankinamn, Gawvan, Lhang nnu Gawdwn (l&&b)

pwin& aut tha@ &uthu%unt Flam uaual&y aumuwa ‘ab

Ry ualuaw abava sgﬂﬂﬂ ﬂﬂd 1aminar Flmu hal@u ?,ﬁﬁa. f*‘uV ,

- S
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.ﬁnynﬂlds' Humbors nrmvidn a monours a? ??ﬁutvmn
l?nrnam o ohioon ﬁtnamaam mﬁ tha.ﬂima mngfmma in
' rutatimn 50 inmruiﬁ Fforcos ond 16 woo qungnabmd
Jthﬂi thia volua wauld bo o untbng baaiq rgr
g@mmm;ati@n ml@aninngmquipammntm-hhan ﬁha 5 fast
5?2 soeond wh&mﬁ 1o gqﬁmgaliy quutaﬂ;pnd whioh
.;ﬁ@éa nub takﬁ.int@“ggéamht the pi@g‘ﬁiﬂﬁaﬁas nar
xa*ﬁhq"@qﬁpamatumé of tha ciﬁau}atiﬁg Liqﬂié;
“iljmnﬁings gt al. (3957) vnrrying ot furthar
f?@ﬁé! EA inia sorion ﬁ? jnuaﬁ?ﬁyﬁt ana ufth
| ,gturbu?anmﬁ ab o vwnmt#nf va&ua, hu? uaxyﬁng the
ftrmmqrmturm af tho rirau1mting %n?ubinng ﬂhmuad
:f§hatg aithmugh hiqhﬁr %nmﬂmraﬁur ﬂ hmlneﬁ ?Iauniﬂg,

‘"FtnmeJDnﬂw Jo mueh mopo impmxtuntﬂ Hmmmusv “t0n tha

’.;ng@gxhammnmg ?ﬁﬁg@nw_ﬂ %ﬁ,ﬂ&ﬂ ?ﬂﬂﬂﬁ?uﬁ wifh A
%;Réﬁﬁf 72;BDQ.m“§améwwmﬁurn abomad &6 bo s&ightly
mmam impmrhan& Lhmn Luﬂhulanwaﬂ .

By~ymxy L33 thn ﬁmturgmnh wnnmhituﬁntqg EXTS
fwah ﬁhﬁwﬁ‘ﬁhmt thn m??amb of turhummncﬁ oy
ummperaﬁure hﬁﬂﬂmﬂ laﬂa imwmr&ent o tho nhyﬁiaal'
and shem rai a??@ctiwenasa of thn dm?ﬁ&gﬁﬁi

‘ﬁr;iuéﬁbmmgd“ 3y rolating tho offoot of tino ond

'.turbu¥mnva lﬁ tha m?mun&nq a??ﬁwianey nf o
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eiregulatory gystam, Lt woo concluded that, for
aotiofactory cleandng, t4mo ﬁny be invreassd as
turbulence ie damramamdh‘ Thie conclusion duéa
nn% %@!g Antm aq&aunt, howover, the maaaibla |
dalstaviQUJ a??agt Lhaﬁ axtendad tine mF
je;xmulmtﬁun wﬂu&d howve un'tha of fectiveness of
ﬁﬁéiﬁmtmnganﬁp-aiﬁaa“gmé'thn témpwratqu‘
dqaééaame, ibe goid rotonbion powers would bai
;-1mmééwﬂ; |

, Jmﬁhingm‘(iQﬁQ)Aaﬁmtmd that the analyaia‘
aé suporinontal dobto chowad that piucm nf solld
'rcmﬁiniﬂg‘nn'tmata dives wore hest satisfiad by
kém éﬁraight linmmlinterﬁamting at about Ra of
25,000 whinﬁ Lo squivalont to a veloolty of 1.3 Ft/
GO in n 1% in. liﬁmu Changes in temperature
of .tho oirculating fluld or the detergent

ump@u@iimn would of courcso alter theoe veluss,

but ib eon bo ossuned that onee minlmal conditions
aro. amtﬁafﬁmﬁ, @ﬁnmpaﬁmu turhulencs would be
hmhm?icial; bm the cleaning efficiency.

Hollansg, Showl, Thiu&a& nnd Windla (1953)
aned. parkmr, Litﬁvmn, Neleon, ﬂinhmrdean and

mzlmamr (1%53) alnﬁmnd that the vulanity did naa
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affect the clonning of ficiency of pipes, but
theeo conclucions ago guite at variance with
aothor workersa,

Phillipo (1968) roportod that inoreansad
ratao of civeoulation zosultod in more afficlent
miaaning of mildng nochines and Smith (1957)
émggmmahded that tho eleaning liguid be .
cdroulated through tho oystom mb § Pt/sec. this

boing basod on  on R, of 100,000 in & 1% in.
ﬁﬁipaling.

Forthey, Bakor ggalsird (1955 ) showsd that
vslocitico as low at 2 fi/soo geve aatia?adtury_
oleaning whon usod at 150°F or above. It was
sugnastod that thio 5@5 due talinaraasnd haeat
panotration at highm?'tampmraturas. ‘at lowar
tomporaturas - 230% for 10 minutes - it was:
found hhatﬂairsu&at&nh at 7 Pt/aéc gave better
reasulto than ab ? Ft/son, These uorkers stated
that tho veloclity of the circuleting solution
ie not ralabod to the officiency of cleaning of
pipoling ?1ttings = heonds and geaekets -~ which they
found to bo tho moot difficult sections of the

inatallation to cleon. . Tomperaturs is ﬁara




important thmn-UDlmsity in cloaning thoso porto

of thp aymtumg 0%y when Lhm elroulotion 4o 20
manutga (4N muxmg timn booomes Woro ingmrinnn than
uﬁ?ﬁejiy, Thodr sonoluolons, hmmmvnmg‘wgﬂm

sod on bactoriolopicol eualuatimnalﬁéthmﬁ than
an on pobinoblon of ooll Pemoval. Whilst this
dmms‘nuﬁ invalldato thmiﬁlamn@lusimnag it doas
not pooeasaeily follew from &hefﬂ quulta Lhat
incramauﬂ'twmpexa%mraa impﬁaum tho cimﬂning
of .ndcnaym 4 may mnly'indiaatm incronagd f'
'_ham%agiaida& offock of the clraulobing meuﬁian:
fag aiﬁaaulﬁ aff the highoy tmmgm@aturé;

In tha_diacusaign'Qaﬂmarning thg fimw rabo
in YIn Plade Cloaning of Doipy Equipﬁﬁﬁ#‘ (Soeioty
of Doiry. 1nmhnm§a§yg.A9 39) it is Gtﬁﬁﬂﬁ}tﬁmt, in
vory Faymu dbie uéﬁuumﬁgmnaa@g mhs@n Lhm etk mrg@nﬁ
atzongth Zo high and the piﬂ@ ha?m‘mmaaﬁh,
aaﬁimfﬁ@hawy peoults con hm‘éhtainaq,aﬁ.ﬁalne&ti@a
138& ahﬁﬂ ?@/m&@w but thie mual&ﬁiéétiaﬁuwauld
nob apnly La fapn iﬂdﬂulldtimnu in Lhw Unitaﬁ

;Kingdam ainca, b@sauua of tha moﬁhwd of @annacﬁiﬁg

',Apl@ﬁgth n? gipmlinm hy MOONG ¢ pubboz u?wauas and

mluu th@ mmmtnuﬁhinna offered by whali nmu m, the
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borg ooudd not bo @mna&dmgm@ suffioiontly omoothe
The pipeline velooliy of 5 ft/seo eelated o

flow robe through a stainleos stasld pipo of

1h ine (37.6 meme) diﬁmotﬁr‘wmuld corroopond te

a flow vabo 1,200 gol/houe.  Jonningo ob @l
(1957) hevo ealeulabod that thic would

sarveopond to o Roynoddo Bunber of approximately
100,000 With the woual sdze of pipeline in use
in pipoling milkers in bthe United Kingdom of

3 oine (3147 mems) ﬁha'ﬁoynulda aunbor would be
82,000 ond the flow pateo 800 gal/hmgxg With a
glaco pipeoline of ') in, internal dionober

(25.4 matite )y tho flow eabte will be sppeoxisnboly
500 gal/houe ond the Reynoldo nusbes opproximatoly
GGy 00, 1t 1s nopoowsary that, whore thors ara
any smoll ohobructions op poelkoba thio mindnusm
valogity should bo inerotnsad. Wherae bhé oleaning
solution pasogs otagnant pogkoto o nrens, the
valoolty wnuld bo docronasd ond flou amﬂdﬁtionaA

woudtd thon be unsabisfectory. in & horizontel

ling tha flow should not bo permitibed to fall

bhelow 3 fi/ooc singo bolow this figuso tho aiyp

contained in the oilrgulobting solubion may
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soparate ond form wmmk@ﬁ$? thug p?&VGﬂﬁiﬁQ Bomes
@f tho aoiled suﬁ?aéa coming into contact with
:éh@ égganiﬁ@ ﬁaﬁi@n‘ﬁ€ the @igmulmﬁing solution.
| Thw wmimﬁiﬁy of ﬁﬁé al&aniﬁ@ Puiatimﬂa
n g Lpalinoe in the uniﬁmd Kingdom is dﬁﬁﬁﬂﬁ%ﬁﬁ
vﬂmmwﬂwkmmmapmmﬁmmM1Mawmmaﬁ deaw
,_th@ alaan L0 &ﬂ?ﬁ%iﬂﬁ t%raug: &h@ &ystﬂm,
&huwid tho popocity @r thw uumuum guwp bo

: rinadaqumbm the volocity wuqu ug d@@?@ﬂ&ﬁﬂ wiﬁh
‘\a wuﬁ&mqu@nh aenioug drop in tho clmanénﬁ
@ffi@imnﬁya in 2 survey of milking,mquipmant
&é@é&@@ oud iﬂ tH&.$auth Yoot of Sgobtland,

FyPe and Bofarlono (L965) found that the. vacuum
émm@a wora operating st o satisfactory lavel at
anly 3.5% of the fapms oxoninod. Iﬁﬂa@ﬁiﬁien,
96.5% of the instolletions had iﬁmdéqmaﬁm VRO
rasonve. Bipeline systems of milling roquing a
geeator rovorve then buckob unlts since the
milking buokobte provide small losal vaouun
reseEeyes.  On those ?igazaﬁg tharefora the
vaouun puaps weuld often bo incapabls of
pﬁaui@iﬁg gufficlent flou pate of ﬁhé cloaning

olublon through pipeling iﬁdﬁﬁll&ﬁiﬂﬂwa
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Whi ok ﬁhmﬂm is no Indication as ua tho numhmr
'a?-giyaliﬁé(inatallatiaﬂ@ iﬁm&udwd in thole
§ﬁV@ﬁi3@ﬂLJﬂﬂag it appoops thot abtention would
poquize o ho paid to tho capooity and officionay
af the wméumm punp sinoo aob unlvaauid.milking
offinioney fell off, but thab ony airnulaﬁimn
e : _-ﬁm@ﬂﬂiﬂg would be unéaﬁi$?ﬁmtmwyo
Sﬁ,ném'- the voouun punp is used to deaw Lhc:
dntasgamt selubion through tha pipaline, tho
systemn would bs under reducod ﬁﬁdssu%ﬂg and aﬁ?
Louke tould popinit tha iﬂg?mmﬂ ﬁF adr. Sinoe
lﬁphalmr@ inuaviably prasont, oifculating liquids
thovafors e::a:mt'.m:}.h t-‘aif:@ o ;?.'Z;l has i:iémn fount thot
Bl "éwwubmiﬂg“ mat;mﬂ aP-thia ontrained agm dosas

‘aaelob in the oleansing aFFiaimmﬂy and con aleo

affepct tho tup mn3mnaa of the ua3u&3an¢‘ Thé

adiniooion of air and Lhahbu bu¢ﬁnnn a? thn Liguids

ave thuo intaﬂwrwlmbma.(Bmurnm‘gnd'amnningag 196L)
Aix.méy bho prosont in ﬁhr@@-?urmm in‘thu_ |

Cediroulating Liguid nyqtvn = di wuvud, ool udad

- bubbloo or 'cludaty ow Foame 3anﬁinga (1959a)

Pound shat aleleoks conteibubod to eleaning. In

an investlgation concerning tho of oot of foon
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?mrmmtiun mﬁa &iw 1“81507@ﬂ éﬂ hhb rianulﬁtiug
syatmmg hm ?aunﬁ ﬂhm%vthmsm was o xalauAQnghip

b&ﬁﬂﬁéﬁ the ﬂmﬁitimn mr adr ?mmhm in thu nyu&um,

o he u01umm e? a* 5ntxmdnemup aﬂd t1a ﬁﬂﬁ3 cdon

,m? aniifﬁam to the i@tmgmmnte Any&memmtign af.
Efwmn ﬁn thn inm unu%ﬁ acvorand y'n??mé% %hﬁ? L
"'e3vananq a?zvmimney by pwmwaﬁn nn ajl uhs amilad

3QUP 1&@ wumxmg in%@ euntma& i th Lhu dmunrgmnt

m?utiun 9nd al ﬂa-by pr@viﬁ;ng @ U h*mﬂ dgﬂinﬂ

ibhﬂ sr?ubh4ng nvtimn af Lhm cirﬁuia ?nq mlutimﬁ.@;Jl;'

‘wharm Fooming, mvnm?n as Wunult u? Lhm ?arﬂutﬁﬁian
,0? &hn dmuﬂrqmﬁt an ﬁnui?mam mmy he ndd 2} hmﬁ\1t 

'i

219 3maiafmaﬁ92y ?g tha Pmmmmaabiﬁn of the

.-« “'

wfdnﬁa?gmnt Lo bo hm?uﬁmmd ﬁn or Iééjﬁglwrmvawﬁ‘
-Fnﬁmfnqo- in muusuxiﬂg rlnmﬂing a??&aaungy by
Lhm ranaw&l of Lhm xmﬂiuavtiuu ﬁmﬁ? V?mn Lha L@at
'diﬂmﬂ~ Jonndng (Egaﬁn) Fﬁund LNab thwr uaéélna
gtwntqhtm ﬁi??uxanaaa wiih anu&fnmﬂ mnuﬁ Lhﬁ
Vt@@t ouction @m& aﬁ hhw p ma&uww m*ﬁm m? thﬂ
éyaﬁméy:1Wiﬁﬁ;tha'tméh sacbion in tha'aumtian -
finmﬂ tho ummuum7m~m dm of" Lhm oysbain Lhn p?ﬁﬂﬁﬁ&@

uf mﬁLifumm intmrfﬁeoﬁ miLh Lhn gnman ng

mr?im;ﬁnsyw - ann nma Pﬁﬂﬂiﬂu?ﬁd Lhis uam ﬁ@&
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"duﬁitm_&ntaxfwwmnﬁm by he daﬁm?gﬁﬁt oR ﬁha
QGiﬁwgant/aun?éaa Anterfoco. SinmaAiha ontie
_féém acbad Ey‘xaduning thm.am1Qtimnfhiw iﬁ&ﬁn%
E%aée, it would thorefore décransa thé Qééua&ing
netdon af any bubbles ond veoluded aix ong
mwuld thus affect ondy the ola ﬁning sffect on
the suction niﬁw whoro the ais was dpawn inlo
o . '  tho oyotome If thip roos mning e corrent,
| |  woeluded air asoiatad @Lean&ng oftleioncy and
| ' - ‘ Cadr looke in tho system would csoiat the ulaan&ng;,‘
} ' pxmméasa In tho abaonce of aﬂ%&?é@miﬁhg rosult
5&&@ wast otrildng, tho alr gantximﬁﬁing to tha
cleaning officioncy. Reporting lotex acrk,
/Qaanﬁinga (185806) showed thot q}aaniug wag more
 offockive ob reducsd praseure and that by morely
Lapuﬁitianiﬂg Lha pump a0 that A pullad yathor
l’Lhan pushed the ulaanxng oplution bhruugh tha
-,Qay$tam:tha aﬁ?;azaney aould ba 3nuraaaad BEill
“Pugthese
| 'ﬂilkiﬂg mmawina manufacturers advisa alaaninq :

Lea&aup neaamhliaa by drawiﬂg da»ergant aalutﬁan

ﬁhpougb'ﬁham and_ll?ting tham'auanmiaqglly ta

pernii the ingress of air. Where the unite ave




ﬁl,ﬁ‘buﬁ;¢g -_1517i

wleoned @o poet of the ois aulatian alunning
irauih an zs 3nvaz&ub&y tho caso, Lhuy ara’
;pgqggg in Eha uaahing Lraugh uith ‘bhig auud
Gf tha baat vupg Qﬁﬂ&f ﬁm vurFama‘af th@
ﬁquiﬁ bng Lha ¢?roo ond a? thw lanq malb tube'f
autnahmd W a mauiiu&ﬁ which ?nxmﬂ uua and QF
Lhu clooning aawuuiu of tho plpwlina._ iha 7&&
uhlmh &ﬁ admi?amd'ta th@'ﬁyﬁﬁﬂm‘éﬁﬁﬁﬁﬂ ﬁhraughgis‘
Lha mim filaod &n the . m!awp%m@a. f?hi& air
blwud ia bo Ji?t tha milk fxmm the a&awpiﬁaa
ih@ B malina,' Uith somo: inatallnuiana «h&
mﬁnuia&Lurar &cwmmmmnds thnt Lhm raturning
lomning dntargmnt >3 pumpeﬁ haeh »hwaugh Lhﬁ
aiumLﬁr& ?rum the waaht;hugh. : Whaxu Lhi - io aa;'““

bheﬁa wauld ha no aly dvaun inta Lhe airuulahing

@yub&n Frum Lhm mluatwﬁﬁ, muz Lha pumgﬁu ﬂiaaninw;gf;-

ﬁalutinn wmmlﬁ umar thvaugn &h@ &amt uups ab m
graaaar rlnu and would bhua avq;ﬁ pmwkata uwing
fﬂfﬂ&d b&}ina Lha naah ofthe 1&“9?3#A It ib

riaimad hy Lha monu?muxuxa»a thah thim xavarsa
flaw mn»hﬁd && muve af?es iue &ﬂd'alaa'&hat hha
aﬁLwancm m? enﬁrainﬂd aLn uamln bha P!E(ulatAﬁQ

aulukian uut thia 1attar fact ia nob’ &uppurtud




'i{hy.any Q pmy*mﬁntn ﬂédé?t
m ~ Houz Ny anel Jumninm& (196 ) invﬁmﬁiéaﬁuﬂfégmggﬂ’
,phyéin mbnnmit;L Eﬂlatxﬁﬂﬂh&pﬁ iﬂ"aluaﬂihg'hméﬁ l7‘
'uuﬁfﬁ&us tariel Fﬁund thxt sall wum rpnsuad by uwn
.ﬂimegant mechanions, ang dﬁﬂ@ndﬂﬁb oh &ém%g tho
,fﬁ&hmx'iﬁdﬁpandnnt“a? n&man . fhwy azawed ( gﬁlp
| 963) mhaﬁ’uﬁdﬁk Lha ﬁxpmxlnmnhni ﬁandétimnﬂ GV |
.qhudyiﬂg th EQWQU%i of Pla l&h@llwﬁ tz&atggx%p o
foom mtain?cn B:@mig maaL of the GQLM Q§Qj'
ﬁnmuumd by the t:mm %nﬂmnunamn .aywtum yhigh .
*hmy galleil Lhn °nupra a?.mﬁtﬂ Ain véeu of ﬁhﬁ“;ﬁ
wnuuuimna dnw%umd hy . Bugyz In Kﬁhg (ﬂdwng 1@41}
hm aﬁup;m b?fﬁ?t‘ mxiumn qum Lha uixwﬁnyﬂyganﬂ
inta?famu whiuh aﬂuumuev uumr Lha umilaﬁ aur?abuit
?;ﬁﬁd Lo wﬂﬂmﬁbﬁdﬂﬁi nf Lha FLow ?&tu ab nli ratua
;uf ¢lou. In mu&i af Lha mwﬁariman?a daog ribﬁd,“h
- tha Haphnnium m&@auﬂ&ad ?Qﬁ ahaut ﬁﬂ% xmmaual
g?;tha sudd, i in a axauimu& papaﬁ'(ﬂqunﬂa eﬁd

Jﬁﬁﬂingﬂg 961) it mmm fuund Lhui iﬁ a madal

cimaulaaian mymtam u&ing 0 Phuﬂiaally puxw aa&l,'fj

the 3ni& bahmwad an &F it wgﬁe wunpmauﬁ of twa

.difrurant irmaﬁluna. - Theen twu ?rovtm@na wern

Qullaﬁ hy ihan Jpaaiﬁu 1 nnd spaniaﬂ 3 anilg
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The formoe waa‘ahmwn‘tu be time dependent and
the latter time independant., Tha-?lnw_maﬁﬁaniam:
for the removal of sﬁeclas 2 soil was abégngiéh ‘:
flow rates of 2 lb/sec and laaﬁ,fbubfpﬁaaant at
flow pates of 3.2 lb/sec and higher. o
explanation maa off9rad for this minimum flow
 rate, but it waa‘auggamtaﬁ that this mmulélha .
an axampie af tha'enargy harcier dsanvibnd'by
Kiing and Langa (1960) which had tu ba overcome
bafore goil is ramnvad from a aurfaca, %paciea 1
aail appaarad ta be lass tightly hnund to tho
aurraca ainua, avsr thm mangu of Flow rate
atudias by aqurne and_aann;nga-(lgﬁl) this type
of soil ahmwmd-na such ﬁhrséhald flow rate.
Denninqs 8t al, (lga?) found in the remaval
L af milk Ffilms fmam stainlsma ntoaa) by clraulaboryfi

jiimgthuqs, a8 th;asho}uAaquavalant of apprux&maﬁulya

,R sa.anu. Halow . this*ﬁaiua, soil ramuval wﬁiﬂ-

- 1ndapendant a? ?lom rate and above it, soil. romaual e

was diractly prapmrtlanml tm it.

In the cleaning of milk pipelines hyf.gm:
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;EbiPﬂMTinuﬂ mwthatﬂ ihu ?luw yn @ ie ?nzgnly
eontrallod by hm nnpam by dnd vtfi,mﬂnpy of

Eho vacuum puip. Tﬁ 0. again umnhagi;ws Lhu

immaréwnmm m? ihm pumw bwing ﬂ%?ﬁnimwt y

13nﬁaﬁnad and i nt it ﬁd mf th nere amu cdpagity

.u?ur thn 1mnghh af n pmlﬁﬂa and yuquix munta aﬁ

QLHQP qna¢11ﬁﬁy aqu umaﬂﬁ; f sha natu _ilnw

rate ar “hu ulaﬂn Lo ool ut}an iﬁ da%fanuln

Y

OB ma(nuam ﬁf thm wﬁhwn wnﬂ adn ﬂﬁﬁrh g&
cirotulatod m&th tha AAQUEQELqpﬂ;ulaa mhgwq??
‘EMﬁwm&zm@m&ﬁ%{ﬁﬁﬁmiau@m%u@mﬁg_
méﬁguémmanﬁ ia!imm53356$§g mith'thbiqéﬁnﬁgéy_ -
of vhouum nmﬁanaa;; o nqmrnim the ﬂilhanq
anulpmont n?mgmfly‘énﬁ“alan ammry tha mwm
ahﬁaugh thae p pdwjnmg thm dww&emﬂ mininu1 af
fluid uu&mv t; durjnq ~i*aummtimﬂ@uwaaning‘%$§5 
‘ﬁﬁ aahiauéda ?hn nglusian:mf«mié mﬁé£~bm{
FQﬁLTQu“ﬁd 61A0D AR 0XOOBG mmhlt aﬁﬁlt in
fmgthingﬁ ﬁu&i fxwmhﬁng w@ulﬂ urzﬁéﬁt thﬁ
('o3uaniun mrtaﬂn uf ihv autneﬁnn& smiutiun
@mﬂtﬂ@ﬁing hh? :uwwﬁd aurfmnnﬂ in addition $o
?mllanq &hm ﬁi&mhamgw vooaelo wi%h”?naﬁh; -Tﬁé~;

\Qﬁﬂﬁ&ﬂswuy of dsznPanu dokeegant wiituros
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”émwawda ﬁhafﬁéxmmtian of foam varice gonsiderebly

ﬂnd dopands 3v3mnwﬁly on thair fﬁrmukat&ﬁn, Tha
odp dntoke oun b vunanaﬁiad my anauring that all

akall ammﬁa and other fittings apo vasuum tinht

and thet the only eir uhich 46 being ednitted to

the circulnting ayastem is throuoh the edr blaada"

et the olﬂmaigcm~

Tha gmntrisutamn of untnﬁinmd air and the

Luﬂhu‘ﬁneﬂ of  tho- eiwoulﬂtﬁng ﬁuluLlan o the

: 9P€i¢ianny n? alvmnfng are intak nalataa. the

mﬁin&nnmnﬁu nf the @nmrmat uaauuﬁ nﬂoaasmry to

psgfmxm;buth tho Q@lking and gha_dr@miﬂ@ m?_miik'

“hhwhugh tho mipalihﬁ‘ia @daquaﬁa‘ﬁb‘gxéﬁuﬁa the

“ﬂﬁﬁmeMﬁy dogeon of  turbulence in tho ciroulating

aolubion. Nany installabions, howaver, have

inadoquato vasuum Tonorvns.  Tho odaiasion of

ahn inceoases tho clooning afficiency bub the

volume adnilind ohould bo controflod, Exceseive

“abe will serlously Admib tha sfficionay of the

piroulabion clooning.
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EFFECT OF DETERGENTS AND STERILARNTS Od
THE CONBTITUENT BATERIALS OF PIPELINES

| froblens ouneerning corrosieon would appaar

at }1$Bﬁ to be an.anachrﬂmism in viow of the
axtanéium use uhich has béan'madm af étainlaaa
aﬁaelg'glaﬂa and plastima in the monufacture of
mmmerﬂ milking machine uquipman&, ngpalinea and
f?iﬁﬁing&, It must not be overlooked, howevor,
 that étéinleas oteal itself is not corrosion-
prool, meraly corrosion rasimtmnt, The broad
Ipiatﬂé@umf the ﬁgrrméiun of stﬁinlaaa steal is
discussod by Oothem (1956).

A common tourea of corrosive tamage Lo
eQuipmant i the uaélnf sodium hypuﬁhlaritﬁ
éaiutiénaz finilst tho carrns@ug choractoristic
of this cempound is ofton daprasssd in.graprietaxy
compaunds by the incorporation of inhibitors,
the control of corrasion is best axorciced by
the immediate and adedguate flushing of the
ﬁhlarinﬁmbamring solutions from the aguipment.

fincKenzio aﬁd Dick (1959) indicated that
di-sodium hydrogen orthophosphate and tri- |

sodium arthmphnaphﬁtm inhibited the corrosion
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of stainloss obeal, aluminium and tin plats,
when they wore used wlth aodium hypoehlorite
with 200 p.p.m. aunllable chlémine~ It was
pointad out thot this inhibitory action variad
with the metal, the mmngantrﬁﬁiﬂn'af the |
availoble chlorine and the ratio of the

g~ to frpl-codium opthophosphate.  Peimarily
for this rencon, tho use of plated netals is

to bo avolded in edroulotion cleoaning equipment.
Although ouch mquﬁpmmnﬁ g ndt daﬁd'in the
actual pipoling, thoy ean be often encounterad
in sneillory equipnont particularly clewpiocas
an thooe nill punps whe¢a the pump hody is of
plotod beosn,  In ﬂdﬂibﬁgn.vhﬁ@ older types of
pipoo with ocrewsd ?iﬁtings, uhich were used on
tho pregssure side of the ﬁumm wore often plated,
aﬁ& auch Fittings arve often inoorporated into o
now ainmuimﬁéxy syatem.,  In all those instences,
stainiese obool compononts érg aVailabla.l The
yoo of sodiun hypochlorite solubion for
storilication rosulto in %ha rapld mamouai QF
the plating, oxpooing the coppsr and 4L is this,

in addition to the hazord presentsd by the




1584

r@ugheﬂgd surfago, which may sesull in seriouc
tdofpots. A froguent da?@et‘uﬁ.thia nature
opoeeues whore the releesar jers sro fitted with
plated Floats,

Uhere the copper is oxpossd, then the milk
and copper zeacts with quite sexious dofects in
thao flavour of the milk, In addition, howsvar,
thova is the mqmitianmi problaem afforded by
'@ha adeoprpbion of copper on to the stainless

stool. This is dosopibnd by Dunkley and King
| (1959) who shownd that, under some vonditions,
disoolved copper hacomnos essociabed with
stainless stoal dn o Poemn which is readily
available for the contanination of milk. In
this mannor, a omall amount af coppor nickel
alloy can oauso a&sprnpaﬂtinnally‘&mtgg coppen
contaninubion of millk. 1t was found that the
adaoppbtion of the coppor wes apprecisble in the
rangs of pH 6-10, aﬂpaeially in tha preasenca of
sodium hypméhlaxiﬁm¢ Tho factors which influenced
the adoorpbion of tho copper included the
tomporature, tho conconiration of the copper in

tha solution, and thoe time of axposure. At lou
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‘o vary high mH.ua e %hﬁ mmaun% of daarptiwn

wae &3ight ar ﬂh%ﬂﬂi, am ﬁf Wag iﬁ fha wrw@anva

m?'a'ah@laﬁiﬂg ﬁgmﬁﬁ (ﬁméigm mm&ka,ﬁ?‘@%hyimnﬁi@mﬁhﬂ%
botrasgoobic acid). It woe Found thab tho adoosbed.
fﬁéggar-maa'na& @mmmuﬁd_hy ﬁinaiﬁQ'wgtﬁvwmﬁ@r, bk

azgmly ?amngmd hy the @ha?u%iﬁg ﬂgant or milk S

‘.”mijk ﬁunnﬂﬁ alalc) aumv rﬂmiaviﬁg poves - @v by %hw tf--ﬂi?
_mav ui hmt ﬁiﬁﬁiﬁ nnwﬁ, The Phalahing 3ﬂwnr of - ’

.miip oy rnmua aomn nm)mrant ﬁanfliwtiﬂ@ %Viﬁﬁﬂt

in ihat ﬂﬁpmai 0 gan bu 1ade damﬂ @ﬁ %hﬁ uhole .

’G*ﬁﬁniﬁﬁ ﬁ xeuitg but upmm sﬁagmvhimﬁ @aﬁ mﬂiy mm

'wﬁﬁﬂfiﬁ thiat pmrﬁ of tﬁm.vifauit whero thw mi;k

‘xa not’ ﬁxpnama t0 the pﬁpmiinma Fﬂiﬂ muu d'ék

fvw&t apwmax Lhﬁt the fault &ﬁ ﬁnay in %ﬁm ﬂlﬁmﬂ§ﬂglyt-

park mf the &i?cuzig _ (

#ﬁrﬂi& aind 3mﬁSQﬁ (1962) mttmmﬁtma iy sm% uw

3~m mn»hmd nf nmnﬁurﬁﬁg m@bﬁS inﬁﬁ ?Pun ﬂbmiﬁlﬁﬁﬁ

'lmtaelm amuweﬁ by ﬁlkﬂliﬂﬂ dmt@mqanta, 16 ‘wag ﬂ‘*
paatulﬂted ﬁhmt iha %ainlmsu staml ool - aauld
k.hq dmta?mim@a quamﬁétﬂtﬁum?y my an%lyaiﬂg the

5unad dmtmxgant sm?utﬁan me fh?umium,, Lhramium

}‘mam navﬂ as uha ﬁﬂﬁﬁh mf megmainn minam it iw ﬂﬁt

'fpﬂﬂﬁﬁﬁ? an nntuw&i Uﬁhﬁf but ig amntﬂiuﬂd 4n
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stainloss stasl. Thé prosence of chromium,
therofore, in tho usad dotergent solution Wao
indicative of &ﬂﬁ&ﬁ%iﬁﬂ; f&xﬁhm&mmum, the mothod
uood for the ewaluatlon of chromiun, using
diwha&yiga&haziﬂ@, is m&né&hium to miorogran
Iquﬂn@itiwﬁ of chromium. In 8 limitod Loburotory
invostigotion, masked difforences wore noted in
chromium oo, proportional to bhe @mauﬁt uf
@himﬁina prosent in the ehlorinated Lrd-godium
drthmphmﬁphatm mamd\ia ﬁha hasto. On pepoating
ggé ﬁxmminatign wihﬁ propriotary chiorinatad
mkké&ing déﬁmxg@ﬁtﬂ:ﬁﬁiﬁg usad to cleen otainloss
. -sbeel piping, it was found that tho less of rabal
from tha atainlesn otgel was of omall wagnibuda
for any one allkaline detosgent mxgmﬂmsm‘gmxiada
'Thim report indicates ﬁﬁatg with Vugthéﬁ
padifications tm.éhia systom of besting, At .
mmm&ﬂ‘ﬁraviﬂmta éimpgdvré@id method of stoinlose
aémﬂl gorrosion aﬁﬂlu&éimnﬁ.

In early installations w?;%hg ' gountd-tha-gheod ¢
syatomg m?~m§£k hahﬂliﬁ@glthawﬁ was the tendency

to incopporate langths of galvapisod water piping
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in thoe syatom For the completion of tho washing
clreouit. The inolupion of such maborial,
primarily to reduce tho coet of the installation,
uno aésum@ﬁ to bo quite catiofactory since 1t
- gould be oply usad For tho ciroulation of éha
“washing solutions.
“§QWGkﬂlhiﬂ$ﬁaﬁ&%$ had bean found (Uost of
-'qutiénd_ﬁgriauiﬁum@i Colloge 1966) where producolrs
had h@éﬂ axperioncing trouble with mdllk of an
‘*ungaéia?wugwry bacterinlooical qualiby tho pauEe
of mhié& wag not roadily apparant. In othop
;iﬁﬁﬁﬂﬂﬂaalﬁ fault hod been noted of @ dopooit
in the milg'pipélina which would nod pospond Lo
uttﬁé normal mathods of removal such 0o acld
dama@léﬁt ciroulation.  On Inepection of such
installations it wae found that tho inolde of tho
galvanisad pipeline usod bto comploto the washing
egivou it vos extremoly correded elthough the
axtorngl appeerance n? the pipa gove na.
indieation of this condition ond this was assuned
to contributo to these dofocbso. ﬁﬁmh defoets did
‘not bhecome apparent until the installabtion had

been in use for some Lime, which would indesd bs




N _.

162..

tha(naﬁa waxﬁ thﬂ gmluﬁnimmd pipmlinm a amn%r buntng
ﬁéator» aUﬁh dﬁmagu unu1d bq &mpwr,ant in the Fee
URYS S fiymtly,rthm }uunLuu? panptrztxmﬂ af Lha
fﬁteal piﬁéxmmuid nabm*ﬂjtau@ Lthe rmptd@uﬁnnt af
the pipes in qﬁwstiaﬂz Jemmndjyg tho mnrrmﬁad
murFaam wmuld:afkar an addiilunaT olaand nq haxanﬂ
- sines thv.pitbgd and ruughanmd SUziﬂGm moniﬂ affop

covar Lo hariariaJ &nfﬂmuimn, sueh inrmctann

:.bﬁﬁﬂﬁ Sﬂﬂﬂﬂd duranq the 1ﬁ§£$ﬂ1 Flushing of the
- plank ras&dugm fram the oystom: ﬁhirdlyg ﬁhagm_
is'é-yiak that, under cortain eunritﬁmnmg ihmr

: ﬂﬂﬂ?d ba & d@ﬂﬁﬁit Loid doun ln the milk linnﬂ
At rmmulﬁ of yhs nrsdum & of nmrvasimﬂ beinq
Q;xaulaﬁmd through tha clamninq clroulbs.

Acid dos aalnntq% mhich uuuld have had ¢

BOVHORD suvraaivw offect, had nat boan includod in
) the nosaal cloaning trmatmmntsa The doposis

found within tho pipeline successfully withstood

suenossive t?aatménba? nu@“mniy nf the alkalino

daﬁergnntﬁ,tbuﬁ aiso acid compaunds bosed op

aythuthSQhata acid, 4n attompts to romovo the

toposit. in one insteance, the COMER WAG found

to b a supplenshitary hoating olement, incozporatod
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In tho pizcuil ﬁm‘amsiat in the sainbenanoe of o
satisfootory tnmw@ﬁmtmwm of tha‘siwmulmﬁing solution,
the gnlvanining of the olemont being romoved during
tho closning procoss. Although the heating
aloment had boon instelled in the connocting pipos
1ino, tho produnts ﬁ?'ﬁmyzmaian (ET: 305 lmié down in
the mill pipnlinuegf With othop inﬁﬁaliaﬁﬁaﬂag

tho couse of sindlar doposibts wore found #m ba the
use of galvanicod obool pipes whieh woro used to J
complete the clﬁaning miréuibﬁ, or wvero usad in

the eonotruction of tho milking elustor wand folds, -
those Fittings being found to bo correded and ruoty
on the insido. Theso wors ruplogod with ﬂith@g
glases or polypropylenc pipes which oxhibitod no
corensive dofocts aftor threo years dally usa.

The vemoval of the zinc; ?imm the galvanisod
pipos my'alkélinm d@té%gmﬁ£$~ia ot aufmﬁising
ainge it 1o amphoateoric but thiﬁ Qauld‘nat asﬁmunt
for ‘any doposis in tho stainloss sﬁaal‘l&néa
The compooltion of such a dopovdt woo remavod by
a stginless steel spatula and submittod to o
spoctrogrophic exanination.: Tho doposit vas
shoun to bo pRincipally iron, with beopes of medium

and nickel. Copper, lead and tin tegether constituted
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l nnd zing was %féf,tha ﬁntéx;- ”E$né@”$ﬁ could’
fnut hu ghown by anal y,ju hhﬁt éu@h é quéﬁﬁity(nF 
fiﬂv pas prue mnt in thw wabor, iﬁ'gmélﬁ only hove
baéﬁ dariumﬁ Fram ghu»galuaniﬁing af tho pipas.

An .numa%iqnt!ﬂn uun thorefore cot up to ﬁmy‘mnﬁﬂ‘>
- dotormine @ha'aaugm mf‘thiﬁ ﬁapoﬁit.gnﬂ thug to
‘aéxmpﬁéltm’rmammmmn&'aéﬁibnlﬁm @gguﬁwt\ita
aﬁ&uﬁpmngan

EXPERTMENTAL

f{ X

Hothod 1.

Nino pﬁmmcs of f in. (32 ? ﬂﬁﬂuj dﬁﬁmﬁ&ar
gﬁlumnin@ﬁ watﬂr pipe, 6 in (76 m@mn) 1nmq, nimilap
taiumat us@m in m%ikﬁﬂg ﬁﬂaﬁd Jatiuﬂﬂg anﬁ a
aapwaﬁpandfng pimmm of ﬁn (12 7 mnﬂe) uﬁﬂnmtﬁs
18:0 w?n%nlmsa atool ward Amﬂﬁrﬁﬁﬁ ina G 25 (w/vlﬁ
mmiut&mn of vmrigum,dmtmfg@n% awnmtitusmﬁa‘” Lpi~
oodiunm amthuﬁhmapﬁmﬁmp éGdinm mﬂmbanmt@g oodiun
mobos 1l&ﬂﬂto ~ and theso wone oob aside Por .
approvinatoly sevon dgy& ab difforont tﬁmp@natux@a,
sabient, - 22°C and 37”3;- ”
“ﬁqugha

na %ha ond of th%ﬁ L3mﬁ9 it uns nmLad that,

uh&lzt thore was a @uhatmntﬁat pamoval of thm zino




};165‘! -

from tho pipos, this remained ao o sludge in

tha bottom of the Lost h@ttlgm¢ Tﬂmpmréhumﬁ
'épﬁmarad ta have no offacht on tﬁuiwxhant op behaviour
of the sludge.

In wiow of the reoulbs abtéin&ﬁ‘ghmua, aimi&é&,
tosts wore corriod oub using Fivp pxapéim%ary
dotergents inah@md‘mf the ﬁinéla @Qt@rgant
mmnatiﬁugntaa Again tha_twmﬁjhmttleﬁ waﬁmfammmin@ﬁ
at the mﬁﬁ of caven daya.

Rosults
OIS RAT I WY -

The resulis whon wxmminmﬁ ab thao and of tho
sguen daye wore idontical with those obbalned with
'Tﬁﬂdﬁuiéuﬁl.munaﬁitumnhs, thm‘aluagu'ﬂmmaining at
the bottom of the bottles, excopt %ﬁx'ﬁm@ doborganto.
Ui th théso twu.dwtaxgunts, the Qulumniaad'pipu wag
again attacked, but the piocos of atainimms shaal
whioh wore in the come test bottle wern covarord
‘by a'gxay incrustation which varied in intensity
but was extronely difficult to rpomove, and upon

onalyeic wes shown o be zinc.  This deposition

opcurred whetheor the stainloss sigol ﬁuhsﬁ wara in
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'ﬂjract awntaeﬁ with thﬁ galvmninsd ﬁipaa or
'wara aeparmtad from it bu& within thw aamw aulutiﬁn.
Diamu&&ian L | | _
| i) axmmining Lha ummpasitimn of tha di??arsnt

‘ﬂu&urgenta, it wao Faund that the Lma datargants o
uhtch ra&uitea in tha depumit&on QF tha 'hianm'
gantninad une QF the; aoﬁium aalta u? ethylundiaminnm
'Latrannca%im auid, thmsa eumpound& haing absanﬁ ‘
fmam the otheyr datetgants. : ‘
nethod 3. |

A Furthar BarimégnF-géuta‘wéréﬂéhsﬁwsat Up,”'?
whore the langthm af galvantaad pips and 9tainlaas
‘ataal were 1mmarsad 1n tha diffaraent audium aslts ;“
u? tha athylandiaminatehra»anatim amid o dinaadium;
amiuﬁudium and &g&g@raodium «~ ‘and hald for 14
days at diffarent anparnturas - ambient, 22°%¢ enu
%706. Tha uuncanhrati&n waa mpprmm&mataly aqual
..tg that of the sodium salts of tthathylandimm;nani
téﬁramacatic méid prasent 1n'a anluéiuh"mf:a -
”arapriaﬁary datasgan& uand at the racummandad ruta -
Le@e n.mzbm | |

Reaulua

.. At the end of ﬁh@a‘éima tha:tqat g&aqﬂé'bf h;g@,
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ware exanined and in every case thers was an
mttack on the galvanising of the stesl tubas end
tha characteristic *bhloom® wéa deposited un the
surface of the stainleas stesd pipa\euatlana.
Tamparature had no offect on the rate or extent of
~ daposition.
Discussion

Tha sodium ealts of ahhylahdiam&nahatrauacatin
apld form atable complexes with motellic lons.
These complexas are inactive in solution and do not
participste in reactions which would normally be
expected of the metallic lon. A simllar reaction
ocours with the condensed phosphates, such ss tripoly-
phosphate, tetrapolyphosphate and hexemstaphosphate,
but the namplaxua'au formad arg not @o stable.

The aaquastg&tlaﬂ of metallic ions by sethylen~
diaminetetra~acetic nroid and ite salts sre affsctad |
in a partibulax order and this preforantial seuuence

is dependant on pH and the neture of the solution.



I P

ﬁrnfarunhial cholatinn af di??arant metals -
gxmahhxlandiaminahatna~anat1n acid salte at
' di??arant pH ualunu '

TSR

(smxth, gﬁg)ig,.]

‘,; e (fﬁidgr‘af chelotion =
&alutggg pH fram left to right
4.0 | CF o Cu- N Pb o
65 | N4 Cu Co 20 Ca
- R b - .
8,65 | Ni Co Cu 2Zn £a Mg Sr fBa
1.0 | o Ni Cu Zn'Ca. Mg Gr  Pa
o | Gd Y

Tho pH wes measuﬁaq 1ﬁ-g buf far coﬁtaiﬁiné_ g: 
;phmmﬁﬁﬁﬁﬁ and'narbanaﬁa ione. |

The maﬁals an the lafﬁ are. mora strongly
_ahalatcd than ﬁhua& on tha right. ﬁny meﬁal, ’
“therefore, will be hmlatud in prnraranca b |
thosa on th@ right and will diap&aae any mutnl tqu
Uite mighb From its chelate uamwaund mith an
' athylanﬂiamﬁnetakrmwanatim aeid aulﬁa.
I% wes ahawn that the zinc caating a? the
‘{gmlwanisgd pipn uuuld ba rumnvad by any ﬂthylun«
_d&nminatatrawaratﬁaam, hut thia nhanmcﬁnn&at&c iv

ghared by many ﬂthﬁﬂ alkulina aalta, mhur»as Ln
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tﬁg_lﬁhte&‘@ama. there doas qét‘éépanﬁ’ﬁa be_gnil
aubaﬂauuﬁt7déﬁéﬂiﬁimh an ﬁhm &éﬁihlwaa atual“piﬁn.»
iiﬂ,' . . now has 1t bamn found pﬂamih&w ﬁa noke sy dupu&&b
o ‘mn glaaa. Ib is auggaahad, tharsf&xe. thaﬁ nhexuﬁx
must be a.xaactian bn&wenn hha pipe’ and tha
chelatad sthylendiaminm zinw asstatﬁ in cﬁntant
with it. | i o
@y an sxemination m?fﬁpa»ta&lu'anyp;qit,aﬁn_l
be aeén”chaﬁ'ﬁhe nié&élvgéfbhéumiﬁmtﬁmu1d~ba
“:”uhalutad at the axpmnae n? minc, and ainca nah
are aanuﬁituanta af stainlesa atual, it is |
'faquaahad thnﬁ the zinc 18 laid doun aa n rﬁault
iQ? tha chelotion of theae matsle. Thia fnils hu
“exulain. howavas, uhy aumh a deposit nannnﬁ bu
romoved by the uireu?atimn mF fuwﬁhar ulkalinm
dotorgents or aciq_deanalantga‘ -
The qartas&va ﬁﬁtura of the ﬂthylébd&am&natabxa»
euetic acid ﬂalta is aot nnm.; uhiﬁtluatans and

Luba (i@ﬁz) in auaminimg‘tha atnﬁility of aluminium

tinnua COPROE . hﬁif tinn@ﬂ eappum; aﬁninlmaa utaa&
~and tdalry matai' in. G diffarant d&harganh fmmmuia&imnm |
found that th neition a? ahhy1¢ndiam1natmﬁ:a«ncahnha

ugmpmundq ineraasad thm aarrmaiunnaaa for tha
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g;uminium ﬁnd¢k$ﬂﬂﬁﬁ COppaT . 3enaan and Claybaugh
(lééi)ﬂin-an axaminaiibn of the nampar#tiﬁu‘
luhé}atiﬁg ﬂraparbiasmflathylandigmiﬁ;tmhram
anstaﬁé#‘und the sondensed phbaphatuﬁ nntwd-thst‘

thwr& warw BoRn inuiaatians that ﬁhﬁ fornes salte

o wara mara cornus&ua.

Fu:hhar wark by Sanaan (195!) reporiad the
cmrrugium.ﬁffaahs ﬂﬁ\aandnnaad phu&phatsu and
’athylaﬁdiamiaabat#a*amatahn on tinned stesd in |
thé braaaégﬁ‘uf differant concentrations of
sodium metasilicate. It was shown that increasing
concentrations of the latter salt diminizhaed tha
gocrosive affect of the condencsd phosphate, but
sppearad to have iibtlae or no effect on the other
galt. ﬁthylandiaminata%ra»aaéﬁyﬁes ware
practically twice as corrosive aa{ﬁandansaﬁ phos.
phate when no metasilicets vas #raannﬁ. |

Whittlestonea, Feil, Caldsr and Gelwin (1§§3)
desoribed wn apparetus which has been devised for
jtha pXpress purposa of ﬂatuxmining'tha‘auitmﬁil&hy
;nf matecials used Por the maHQF#ctuéa‘of milking -

rquipment and uhich pexmits en accelerated assess-

ment of any cur:auiwa affacts of any detergent




fuxmuléﬁinﬁa bf néﬁaﬁiﬁuuﬁtawdn auch equipmuhﬁii"*
Tha inatrumant ﬁunsimta @P maaﬁ at the cumpansntn
of n narmal milkinq maahina aaaembiad &0 tha&
'milk and thm clauning aalutivna can pess thruugh’
thm unit at a fixﬁd ratu. A widn wariaby nf
| d&f?arant traatmanta eaﬂ be givun by a prugrammm
czuntmmsd which operatas z;ha a;&mulaﬁad m.tlking,\'
cold wuatar rinee, hmt datnrgant rinsa, hmt wntar
rinae anﬁ a b&iuf dry&ng pawiad. Tha aycla cnn ‘
rff=}g;~’ ‘ff;v bo xap&ahad autumntimal&y uvary aﬂ minuﬁas thua
A : pwuduuinq aanditiuna whigh wuulﬁ ha Fnund in hha

Fiald anly artar gonmidarabla mgaw&ting ttmn. |

i uanmaaxun a? atainlasa stesl can also be.
caused by aleatrulytia action and ﬁha laskegs oFE
| elmcbnxcul nurrant. vnrhinuiarly frnm ulactriual .
~ puiﬁmtian equipmﬂnt, can raault in the cnrraaian
.‘ﬂf aﬂjananh‘ﬂtmin&@as ataalrfihtxnga. Thia wuuldi;
h;ba 0 ?au&t of inatmllatian, tn that uaxa mush be :
'Vtakan tm nnaura tha% the contact u? diaaimilur E
.mahala is praventaed.

ﬂy the uparatian nf alaanmng in plmvu uuchniquaa-

surfaces is not made. © Fap this remson-any corrosive

of oleaning, paguias inapuction of the m;lk-uantantgnglﬁf*%"”
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tendenoles oould be sarious before thay uere

3?épppaniaﬁad sincs they maula're@uira to be

manifeatad in ﬁrdﬂn o ha'nbtiead¢

Lantrml of fhm famtot& uhich aodel 9mntributa

to mnrraaien would fnclude:

(ﬂ)

(ka)

(o)

(0)

(e)

Use only of datexgantu whieh have baun - “
Fasmulatgd for uiraulatiun aauaming and‘ ‘
whiph_ana compatible m;th the water hmiqg4:>
u#gde K | |

Whather qﬁi@r&héﬂbaaring?qampﬁﬁnda aéa o
used alona or in sénJunatidﬁ with ﬁa#ﬂrgank:,
thay muaufbé-thmrﬂughly and 1mmadiat§ly  |
flushad from iha gyoaton.

All vleaning amlu&&mng_«vdatarganta. atmrilanté
or aclde, muat he allcméd to coma intu‘dnnﬁaat
anly mith‘matariml& of stainless steel,

plass or . resistand Qlaahic.

gy capnful installation, nlx alacbr&aally

aparatad aqu&amant must be Bahisfantgxily

/inaulatad frmm milk linaa and all diaaimilan

matellic eunﬁast ba avoided.

By iﬂagagﬁgqnfmh reguler intervals, any ‘

‘catraaiue attaﬁk should be notad and méma§i51

 action teken whoro nacesesry. .



EFFECT OF DETERGENT CORPOSITION

The composition of the detergent used for the
clesning of milkiﬁg aquipmant is more important for
-eystens thai are cloaned in place than by handwashing.
Not only can any'deﬁimiencias ih‘hha effectiveness of
the datargant bq mamﬁangatad‘%bg‘hy asﬁiduaug physical
affort on the part of thg aparétar; but ceétainv
‘aiéaulaiiné déborgent'Pracﬁipﬁs may cauaahinaididus
:uurrﬁéiéﬁ'sihcé,eﬁuipmanﬁ cl&mneénih placn:ia 1ﬁ§pac%ed
infraquantly. |
: Na-ﬁiﬁgié‘nuhatiﬁuent of a detp:gant £a'cap§b1a
of ﬁnsamaaié@ tqlﬁhé lelgﬁkha properties noceseary to
cloan the sailad milking équipmenk. The soil mey range
- from éimplm‘ﬁmlﬂ milk residues. to airudriaﬂ milk solids.
Thmxa?aré, aanpt in & Few isolated instances, the use
| of a ponpounded mixture oFldétubguht adnstltuanta
conbining many proporties is necessary for setisfactory
cloaning.

" The effectivenass é? cleansing of eny system is
usually astimated by the detarmination of viable orgsnisms
remaining on tha;élaaned surface in cenjunction with an

oooasional visual inspection. 'Kau?mann, Hodrick, Pflug
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and Phisl (19608) however, have shown that thers is not
necessarily a relationship between physical cleanlinsss
and bacterial sterility, and cleaning efficiency cennot
therefore be antirely related to maaaurameﬁtvby
5mmtarinlpgicml methods., It should be pointed out, however,
since clsanad ogquipment can be conslidered tuAba satisfactory
if there are no residual bacteris to contaminats any milk
contacting surfeces, that bacteriological Bmahniquas do |
afford a reasonable mathod f aaspasing the efficiency of
the cleaning opsration. |
The use of radioactive techniquse have hean shoun

to be uaaé&l in prﬁuidiug quantitative dete of cleaning
afficiency and function by the messuremsnt of the radiow
activity of tho raéﬁdua; sodl. Liaﬁn& (1967) found that
in tho dotermination of datorgent efficiency. it uas
‘origiﬁally Fmﬁnd necassary to mqko tha test uaﬁdxtiana
more stringent since nrdinar§ miik films wers easily
vamaved by a ecirculation slééning'eyatam. The time of
bircblatiun whan using such technigues, was therafore
considerably éhngt&nad in order to permit a moasurablo
radioactive rasidus. Whilst su#h a practice, however,
mnay have pravidad an acourate comporative means of

detergent evaluation, of noocsssity copable of being
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a&gutmﬁsiy rapradmaad, it could not be related to any
maau;;é obtained under normel commercial practioce with
a ﬁireulatian tima which would be considerably longer.
This defact, however, can be overcome by applying
saverel layers of redioasctive film before commancing the
washing operation. It wes sugpoested, hoveaver, that a
more relieble end casier methad could be the use of the
Lishoa tube test (1959). |

dy the usa of Kjeldhel analysis of thﬁ usad detergent
anlution llaxcy and Shahani (31960), were able to obtein e
uénsitiuity af 2 PePeite nillk solids which purmiﬁtqﬁ tha
avaluation of the circulstion cleaning of & welded pipe-
line cirouit. Using a similer technique flsrrill and
Jansan (1962) examined the efficiency of datergency
axhibited by gggyaagiuﬁ orthophosphats with og &iﬁhaut.
sa&fﬁm hypochlorits, on milk protein soils. |
' annings,’méxillng and Lulck (1957) investigated
the @FP%gtiwéngas of alkeling detergent constitusnis -
soda ash (sodium aérbmna&e??anﬂ sodiunm maﬁaaiiinaﬁe -
and a a&quﬁaterinm éganh‘ 89 using laﬁmraﬁmwy'and
rodionctive tachniquos, tho offectivenvss of those

detorgent constituents, both individually and collactively,




176

ware xalaﬁad t@ﬁdiFFareng'ﬁagraaa~aﬁ tu;&élanma and also
diffarent tsmgaraﬁurga. Ib was ahémn Ehat the effaect of
‘&urbulanma 0P &anparabura haaamu lass 1mnantuﬁt as tha
physical and,uhamiaal a??wnt@uanmsa of the detargsnt
incressad, ,

Fortney, Buker and 8ird (1955) made a study of cleaning
,qtainlaaa stanl) pipelines 15 plage. They noted that the
détawgahta usad for this duty varied amné@darably in
their composition, bﬁb that the majority wore based on &
mixtura of an alkall, polyphoephate and s wetiing agent.
The use of chalated caustic was aleo axamined. It wos
found that the detergent mixtuvé which sontained tha
highaaﬁ m@n@antraﬁian of palyphaapﬁata gavn the besi
physicel glaaniinaaa, assessed by bacteriologicel
t@chniquna, Tha rwalaﬁsd caustio also gava similor resulim.

Holland, Ehaul, Thinkag and Yindle (Jgﬁﬁ) stated that
nlaﬁnura with lass than 0% wetting sgent did not give
naﬁiaf&uﬁary_cléuning. in the other hand, Parker,
£llikar, Nalson, Riahardamn and wilshér (1953) claimed
that thosse with less than 10% watting sgent gave good
clesning. The results obtained by Fortnsy st al (1956)

- agrascd with thosa of Parkat gg,g& (1983), .
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Uith the wldespread use of datorgant sterilisers in

‘farm cleaning, the improved cleaning effect of the deter-

gent, as g‘raaulh of tha addad chlorine boaring compound,
is of great importence. The addition of liquid sodium
hypochlorite at the farm is @ gommon practice. Uhere

the chlorine beoring compound in incorporated in o

"ﬁxnpriaﬁary dotorgant steriliscr, on orqonic chlarine

compountd ia uaaa.' Thoae moot commonly ubiliced include
diﬁhlorﬂdimathylvhydantain, godium di« and tei-chloro-
Aaacyanunggnao. »It has been shown by Cousins and
Mackinnon (1962) thot there is no change in efficiency
of claaning whers a saparate cloanlng process has basn
followed by o sterilising process or whore the two

gxécaaaaa are simultonoous, ae with g dataﬁgent_ataril&aar.

Rt 1a'impramtin$blm to usn other methods of sterilisation

wuoh a8 stpem ar hot vater, for the sterilisation of

pipeling aystémé in‘view of the length of the pipelinss
and alan the aunilahility or aconomy of 1afgd qﬁ#ntitias
mf'ataam or hot waber.

| The ua; of quaternary anmonium compounde cannat at
prosent be coneidered in Scotlend sinece they are not

garmithgd by'&aw end to date there are no preparationc of
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igdaphars which have baaﬁ Fﬁaéulated and are suitabla
for cireulatlon cleaning. _

Holland g al (1953) indicuted that when chlorinoted
mlmaiina sleaners ave vsed for ciroulstion cleaning, the
ghlorine acts hoth ao o scrubbing and wetting agant ond
nuh_ﬂnl& asalots in ﬁha’ﬂnmmval af the protoin film, but
also enhonces tﬁa draining charactaristics of tha cleaning
agolution. It was shown that high concentrations of
watting aganéa'érmduuaa heavy hroun fiime 16’th9 1ine
aftar a wesk, Those Ffilms did not appear when chlorins
was added to the alkaling uolutiona. Uhan soid or
plkaling detergent solution orAquatnrnary anmnonium

eompounds wero usad, broun Films developad in the linas.

Kaufmann and Teocy (1959) dnvestigated the cause and
mathod ﬂ?léammual of an irridascent discolouration in
pipalines which ware clsanad.in-place. Oy examining the
“offact of diffecant tamperatures and circuleting detergents,
1£'Qaa found that the use of a commercial non~ionic
détaréagt at 120% resulted in the disaolouration. An
Ancreace Ln the temporaturs did not asaist in its renoval,
which could only be offscted by the siroulation of a

chlorinated gikaline detargent.
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Using maﬁhddu of evaluation Lnwvolving tho use of
grgvimétriu a8 well as redicactive techniques, Paters
(1959) showad thot chloringbed Lri-sodium orthophocphats
was more offective at LGO°F then straight alkaline
detecgents, but Sthat olkeline detergonto were worce

offective at lowes tonpuretures.

MacOregor, Ellikor and Richazdeson (1954) investi-
gated the effect of edded sudium hypochlorite on
datergent activity in circulation cleaning. It was

~ paint§ﬁ~nut that field abtmnvaggnna had frequently

substentiated the raport that concentration of available
thuriﬂé”in tha_rangelzﬁ#luu b.p,m"aidéd tha remcval of .
804l From matal aué?auia.\ Thrae diffaﬁgﬁt alkaline
cleansrs were uaed ‘to resove a aynthaﬁ#a milketons from
atrigelﬁf atain1nsa sﬁ@qi which wera subjected to a
‘atandarﬁ'waahing treatment, consisting of & preliminary
wash with al¥ organic acid, followed by 5 ninasZanQ

ﬁinally wu#hing for 10 minutes in 1% (w/v) aoiuéiaﬁ af
datargant'with diffarant cmnénntratianm of aodium hypa»
chlorite. Thelr resulta showsd a marked inccsasad in
‘efficiency whan the aadium hypochlorite was added. It

was suggested that tﬁa improves effisienvy in the preasence

.of the sodium hypochlorits wae due to an increass in the
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protein solubilisation. Uright (2936) found that tho
type of reapbion depended on the pH. At low pH lovelo
the avallable chlorine in the eodium hypochlonite wvos
dapréaﬂad by oglyedina, duo to the Pormetion of é
chlorinated addition pnéduet, whilst at & high pH it
vas removed by the oxidation of the glyeins. Similaw
affacts wore obeerved with similar nityogsncous compounds.
faker (1936) showed that comparatively amell omount of
pxmtain-dngmaﬁatiﬁﬁ wan brmughﬁ.amaut by & amall amount
of sodium hypaabicritaa in the axpaximant 74445 ge
aodium hypnuﬁlm:&hs'raﬁda;aﬁ 33.78 of slbumen non-
precipitable hy ggggggyﬁﬁngatqphnmpharia nedd, whilst tho
rannining 22,5 ] ﬂf5thn ganple wera nanmpreuipitahla by
triehluracatig.aaid.| It i pointed out hy maﬁﬁwughr.gg.gg
{1964) that since a xalaﬁiualy‘small,amﬁunt nf dagradatinﬁ
may markedly inwraaaa‘pratéih solubility, the probable
1 machenisns of sodium hypochlordita subscription %o cleaning
ds the dagsadah;pa of tha praté&n, raaulﬁing in the -
increassd solubility and thorefore wore é??actiua romoval
of milk deposite. |

Kling and Lange (1960) postulated o thaory that
the potentinl energy of o soll particle as a function of

tha difforenne fron the solled eurfaco is o rasult of the
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slecbrical vepulsive snergy and the van dew Uaal'e
atbragtive enorgy. The lowsst anergy state is provided
by the adsarﬁéalauil particia in a detargent fres eyatam.
An dmpogtant fuﬂmﬁiun off the dotargsni i9 tgo react
mith’hha édpmrbad}partiala, in one way op ahahhur, amnd @o
raduoa thia‘unen9y~1aual and @u result in its removel
from the soiled surface. Havria‘and Satenck (1961)

have reviewed tho snergy and wosk relationship in cleaning
aﬁaratinus and Hourne and Jannings (1961) discusaad the
naéea&ity of ensrgy to reveraes the aaiiing procvess and
famada tha aail‘qum the aﬁnfaaa,

somers (1549) liste the main constituents Found in

,°uampéundad detergents and discueses the desirable -
- 6harﬁatariéﬁiés which‘eﬁah exhibite, and thalfactara

| involved in the formulation of detergents for specific
cleaning dubles. She points nubt thet mixtura# of two or
more constituents in a eampn@ndad detorgent ofton give
greater efficiency then single chemicals heceauss the
ﬂanirawli properties of ench component are usually msnifost
in the réﬂultihg compound.  There are sevaral instences
uhers different constituents nmateriele of cuimpounded |

detergents exhibit eynerglsm.
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Swartling (1959) listod the matorialds which era
mostly uvsed in the compounded duﬁn§g&nta usad fop the
gloanding of farm aquiﬁmunt ond Infarmation on the
qemﬁaﬁit$qn of somo detergent nixtures and eleaning
- Gompounds_are glven by Hording ond Troblor (1957),
MeDoweld (1941), .Lirdquist (1953) end Niven (1955).

. muDﬁwali (lQﬁZ} stﬂbad_that ) aufzglmﬁian of tho
. expurience of different butber facﬁagy workars or resaarch
workera on propristary. mixtures io not possible without
an aocurate knowledgo of thé datargént romposition and
that rmaééréh vork on propristory clsenere of undisclosed
conpotition may bo rogarded very lorgely en & uasbe of
tiie end vffort.  From the scientific viewpolint ouch
ctosults are almoct worihloms and from e preciical point
of visw only of looelisod value.

Fortney ot al (1955) stated that as the temperature
af the detepgent solubion was raisod the chewicel
aobtivity of the detergent would ha increneaed ond that
claaning would be morxe effleient,

Fortnay gb pi (1955) dnvestigeted diffacent
fastors affecting the cleaning of stoinlsss steel line

vithout dismontling, Thoe bamporature of the circulabing
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solution was controllod automatienlly by o solenoid
anéraﬁwd-atwmm valva. The mlkalinm'daharganh‘
aiﬁhulatiaﬂ.@mm’pwaamdaﬁ by the Qiémulmhimn of a waak
(D.0L6% w/v)“éniutian af orthophosphoric anida The
ﬁiréulmtimn‘qF’éha of the detergents - A - maaimmxriad
out at tun aiﬁfgrant renges of temperature in order to
ABHABn mﬁch@r éhéaa tenpepsturas geve similar faaulgs.
Tha’twm ﬁaﬁéérﬁturég‘ﬁmrw, 120F Fér 4 deyeg 240%¢ for
4 days and the rasulis were comporad with those obteined
aftor nincylatién wt 250%F, | In all ansns the time of
sireulation wos for 20 minutes end the rate of circulation
wos 2 Pt/sec.

It was fau;d thét tho reasulte obtained at the
lover temperaturss vhore tho Yinee had besn soiled with
hot milk.waéb ﬁnsatis?actﬁsy, the bmctaﬁimlugicml condition
haiﬁg mgaﬁ, whilst at tho highsr temperatures - 150-170F -
tha cems 1inaa'axhibit@a a more satisfactory becteriolagical
condition.  Lines emi¥aﬁ with cold milk were found to

ha ﬁatisractoriiy cleanoed ob tha high mnd low tempersturas

of c@tmu?qi&mn, Thia part of the invaatigatiun was only
aanxiad uuh on tha ono datnxqenb, sn that no indicmtion

"caula b@ Qiumn as tm tha malntlmnahiw batwaan temperatura

ond detergent gqmpus&%ian;~
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Cleaning wao onyrded out ot tho bighoy tempoeoe
bures using Pour JAffeeent proprictary dotorgants yith

tho following compositions.

A 5]
tzi-sodiun phesphata 605 aodiun carbonaite 11.94%
godiui Lel-polye saddun notasilicete 11,45
phosphato 387
, ; gadduin Leiepalys-
nons-ionde webiling ogent 17 phosphate 664 4%
‘wrgani& chlorine non=ionic wetting
booring compound 15 agent 1.3%
organie chlorine ,
bearing compound 1004
> . b |
andium carbonate 567  chelated ceustic

sodium meba oilicats 347  composition not known

tatra~-sodium pyra=
- phasphate a4

organic chloping
| bearing compound 17

It was found tﬁét'mf thn‘abmua wléanavag Ay which
contalned tﬁaAgrﬂatamb pkmport&mn of pha&phnﬁﬁ'in
‘aalqﬁimn g@vw thﬂ.bast physical cleaning. A velooity
fﬁf clonning solution of 7 ft/oee at.lBDﬂF far 10 minutes
showed hatﬁar rasults on intornal surfaces of cold milk

linwo than a veloeity of 2 ft/sor at the samo tanperature.
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it io pminteé out that veleciby io not selotoed to tho
of foctivonosa of mlmaning the bovols ol gaskots where
1t appoared that Lomporabure 1o more Jnportant. Tha_
maﬁha@ af smnn@é%ing tauathaﬁAFiat$ngﬁ iﬁ Mgrion is
more smphia Seatad uhun that found ﬁn tho Unitod K&ngﬁam,
whero the monnmmhian ir‘af?mutmd by simmln rubber puahwan
qléaumé. ?ha qmakatn an hnuala wasa‘t in a ?1uuh
*ntu?inr aur?wmm and this ?nmtmr may wall aamuunt fur
-thm’aﬂﬁis?aahary rosulty whimh hmum hoen ubhmmﬁad by
Pnyﬁnqy gt al (19”‘)5 Holland 9h al (1953) nnﬁ wavker
at ﬁl (1935) Theqm workors nmund that whorae thw
dataxgmnt 1a oirculaoted at iuwar tomporatures than thosa
ponozally recopmondsd in tho Undtod Kingdom, satiofactory
hactamiﬂlﬁgiﬁml rasulis can bo ochioved.

Thare are fow ﬂepaxﬁd Qmmﬁmring‘ﬁhm ralationaship
of tho offiocionoy of cleaning with tosporaturs and the
oomposition of tho ﬂatargmntel,Lindammﬂd, Finnmgam and
. Braff (19661 wﬂﬁnmrﬁé tho offioioney of 6 detozgonts
and deteraont/storilicops whon wesd for circulation
alﬂaﬂﬁng>@t»d$FFe&ant taﬁﬁmzmtugaaQ - Tho, first corias
n?_ainaulagimn nas cavylod oub daily ab o low tomparaﬁupe
(lﬂﬁmldGOFg 4Ug%ﬁﬂaﬂ)fuy a poriod of 16 doys. The

, L 4 .
inovestigation was then zepeated with the same detergent
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or dotorgont/storilises but at o highor tompovoturo
(130°-260% 5 54°-71°C) agoin for 15 daye. Tho rooults
indicabed that thore was more veriation bostuoon the
eleaning ability of the individuel dotorgents then
botwaon a higher or &éwar ciroulation tomporature with
tha sams detergont.

In view of tho conteibution vhich chlozing bearing
sompounds havo on bho officlienoy of nlaaﬁingg the
resulis oouldd bove boon oonfused by tho use of tho
detorgent sterilisor. This would osccur uhethor the
avaluation waa modo by bootorlologiceld tmmhﬁiauaﬂ Gy

whathor a moasurement was made of the rosiducl enil,

EXPERIMENT
n ﬁnéesﬁigatiam vas wade to relate the effest of
lﬁhﬁ wotmperaturo of doborgent circulation with that of
the compeeition of tho dotergent.

The commcreiel installotion usod was a 'round-thae
ghadt oystom of ong double byre of stoinless steel
pdping of a@p#mximatgly 200 fbe In langths The wobter
woo heatod by wnepne of an elegtric wotor hsater. The

gipalina_wam washod for twe weeke using & detergent of
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known compooition abt o *low? initiol townperabupro

(l13w140°F5 43m68°§) and then at a *high' Lomporature

(l&ﬂ»l?ﬂuﬁs- st7?°Z) for o Pupthor tuo uooke. Thio

saguonen was then ropeated uning two othor dotorgonis

~ alao of known composition.

Tha pipoline was flushed clone of sillk residuso
and deafnad.. The detorgent wao nade up 4n o subbor wach

trough snd ciroulatnd for 20 minutec. A cold vnter

c einso for § minuton followad thoe dobergond troatmont.

' Tost rinons wore bakon of tho pipoling by
deawing fromn the moet distont otallcook, a moasuratl
yolume of oterile & cbrongth Ringor eolution. It vap

Pound that 4 1itres of this einsn woro nocossary Lo

pormit a roadonoblo volume to be eellectod in tha

rocoiyen Jar.  Sinoo tho mibmliné waa»uéﬁhapad,'z 1itron

gore deawn through from the moot distont stalleook on

- nach sido. xﬁ-waa.then’mﬁhpaﬁ agut Prom the jao, using

tho mddk pump, theough the milk dolivery pipe o the

sanpling flosk,
flo proliminaey sberiliaing opr ocid descaling

treatmont weo caperdod oub eince the first dotorgant

ushHd in the triale was tho nommal oloaning sompound

i
uoad 0 clean thio inastsllation, nor wase any additional
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traatmont used on the rubber Fittings. It wes Pelt.thﬂt
any extremo varlation in cleaning praoctice could seriously
influence, it not invalidato, any results.

None of the dotorgonts ueed contalned & storidlant
and nane was added Qlﬁhmugh Qn&er normal practice using
these three compounds, sodium hypochlorite is added to
moke them detergent/storilisers. Since the é??icicncy
of clsaning was neasured by determining %ha numbse of
rasidual viablo orqanisme from a sterile rinso drown
through the pipélin@g such rosults would he adversely
affected by any eiroulated sterilant.  Tho higher
circulation topperature would effect a moasure of
‘étéxilisatian per se bub it wQuid bo impossible other
then perhaps by using redicacbive techniques to separate
any improved cleening as o result of the inﬁraaéed
tamporatures fFrom ony hacgtericidal effect of the
gireulating detergont solution at the higher temporatura.

The apparent physical clesnlinass of the biémlinm
did not change edther as a ragult of the increased
tamparatures or with diffsrant dotorgonts.

In addition to datmrminiﬁg the total count of
the rinso, the composition of the bocterisl florae uwas

investigoted using eertain differontial modia such as
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Rogooa agor, flonnitol solt agaw, violeb sod hilg aaar.
A count wos oloo made m? tha Gram nogativo organions by
plating tho 2inse on atandard Yoastpol milk agae to
which was addod, immadim@aly bofoge pouring ﬁhé plata,
1% of a 0.058 (w/v) ceyotal violet colution (Molding,
1954), Thoemoduric ond spore counts wore dotominod
ﬁy inamuﬁaﬁiﬁ@ 8 nl of a@ggilu‘&upawataa miil with 2
zﬁ? the Eiéa@ hoatod to 65°C for 30 minuban op 0070
“Mop 20 miﬂutm; roapactivoly.  Rilk 5muxiﬂg nmggniﬁm@
”'ware-déﬁgxmiﬁéd'hy iﬁﬁﬂﬁ%ﬁ%ﬁﬁg iitmua i e wiﬁhﬁifanﬁ 2
- wkoof tho pinoo. ﬂgmmuégtiwg eolifonms maxaiﬁaﬁaﬁminmd'
Qﬁ*ménCmﬁkay Bilo Brobh. |

Tha throo detorgonts used wepe of tha Fm&lgmiﬂg

. ppprosdnnto ocompositionse

A o 8
. poddun nebasilicabe 3G9 sodium mobasilicabo AQ5h
Lrd-oodium ortho andium cerbonate
phosphate 559% (anhydrous) 4U%

“godium tri-polyphosphate 9%  gsodiuin metephosphate 209

non ionic detergent A
G
sodiun metaphosphate 207

~agdium cachonate
(anhydrousa)
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AL thooe dotorgents wero wsod ob o cuheonbeabion
S of U.25% (u/v).
Qe B At

Rosullo

Tho gosudto ore given in tho following tablos.
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Tabis i, e wmnvus, M count of sinses o ;.wwwwmﬂ mwmgamr 27Esr mwmwmnnﬂv
o nmmmmwﬁm tre wuwﬂwm cdaterninzd ww nmwn.% COUnLS Un various mecis | _
mmwmmmmmﬂ A . B
w”wauuw il Roposs famne  Viciet Gren
— = ’ . | .m.um.\uuwf.ﬂ.

Tenar- .tnme souzing eges. - itocl”  rad ~¥2  Spoe -0 Lokl

_ N - duric
52 2 oa ag XA - 5l ur 5 . form
atu . , 23 Qﬂtﬁﬂm.&ﬁm X oad : .ﬁ . MW:}W count . nw ant count m.&,u..r
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} o 1,200 101,008 72,250
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o _.wﬁﬁhm 131,000 §7.000
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Table 1. The bscterial count of rinsce of milking pipelines after different
cleaning Sraatments detarmined by colony counts on various madia

Totel Bilk Rogese Gann- Yiolet Gram Therao- o
Tempez~ . couni  ecuring ager,, £tcl rad -y Spare dguric Coli-
sture . x 18°  orgenisme x 187 salt = bilc scunt count count form
. 2g8r agar :
Hore - 54288 Sg - ) 240 i a‘wmm Se mmm 214800
thag 685 A g4 312 2,940 4,880 38,403
1&0°F ] ﬂwn«mﬁmm + 17 &g mrw 340 H-Mmmwmwmw mﬁmﬂmw
8,627 i84 . 27G kel 44060 1,200 1,808
. B4040 + 161 rdis 2,380 14,700 16,488
34728 ; 203 - 860 70 5,288 1,858 15,300
T 5,800 355 - 1,623 40 3,120, 2,300 14,780
59848 182 280 3,860 7,500 21,338
7s800 . 3186 . £90 | 4,300 9,808 21,000
3,480 134 Bl 3, TE0 9,800 17,008
- fveragss 4,466 365 166 870 21 34270 7,030 26,450
Z0=- ByB4E .. &+ 152 140 C 2,148 isg 13,700
140% goa8 - 134 840 5,7i0 130 21,303
. 12,525 + g7 EED. . 34470 470 14,5952
o 18,728 w gL 582 . £,000° 380 24398
C - 6,350 S 123" 218 20 1,36 8. 13,700
. 74880 . 97 188 2,140 20 §,480
9200 84 180 180 1,470 &G0, - 6,830
55720 145 1.260 44428 - 16,200
72440 .. 148 810 1,360 58 9,338
5,160 : - 1280 T46D . 28 G,840 . 8 . 2,828
Ruerogas 5,433 40%. 0 1177 Bl 14 3,828 - - Z&BD 13,100 g
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The wmnwmnwww count of wwamwm of milkin

pipelinos after different

Table 1.
cleaning treaiments determined by colony counits on variaus media
) , "DETERGENT € _ .
Total @ilk figgoez  Heann-  Yiclat GSrawm Thormg-
Teapel- osounh  souring agar., itol red -yg Spors duvic Loli-
asture x 16° organisms x 187 salt bile count gount count form
. agar _ 2g8p . :

Hlore §4848 147 530 1,872 2G3 5,838
wwmw 75810 138 478 - 2,210 32 14,800
243F 5,318 % ig 4£838 30 1,880 g 16,7082
. mw -Nmm + wwwnw mm.@ M. * NW@ &Mm mm «w.mm

S, 475 143 8530 180 1,470 670 £4,388

44970 127 iz 1,600 s 7400

G838 % 23 218 448 3,840 24 34808

84760 igi 8en 1a 24700 180 5,608

65430 T4 740 1,860 770 17,400

4130 83 398 30 1,238 g 13,160

fveraoes 7,740 30% 104 583 20 1,660 355 iB,508
wmmm 9,700 i 730 1,740 118 15,188
L4g°F 1L ,.488 < 7 816 2,370 it 13,703

- 13,788 + 5 880 20 2,148 & 9,800 -
15,400 & iz 350 188 3,860 318 8,308

214240 + ig 850 44410 ieo 94103

N BL460 + i3 G368 KH 3.970 248 8,208
8,380 . 7 760 2,748 g9 7,409

5,940 iz 878 138 3150 Ci0g 11,280

12,460 + i 534 26 3.8 S £1 8,100

Avgrage 11,600 60% .06 780 33 3.880 128 131,068




Toble 2.  Jhe effact of the temperatures of circulstino detergents sn the

= bacterial floras of rinsss of pipelines as determinesd by cslony
o " - R
S counte of rinses sn varicue medis. ,
Datergant - | - A : 8 €
Temparasure #are than o fors_then “ fiors_thz -
fange 140°F 1703=14G"F I40F 12014871 1487F 120-3407F
Total mﬁr,ﬁn mi 42134,080 5. 207,800 454566,800 8,338,000 T 7400086 1,153,0G0
BLilk souring o
crgenismes 20% - 0% 30% . 4n% - 30% 60%
flogosz ager 207,500 201,500 153,000 |3,172,0080 | 104,000 106,808
Fannitol Salt .
Agap 2,380 387 578 | g8ig 533 TEG
Yislet red | .
bile cger 14 2% 14 20 32
Gram -va ‘ . _
grganisms . L.710 1,840 34270 358280 . - 14863 3,803
Spore ‘Cound 173,000 &20 74850 250 . 355 128
Thormoduric A ’ :
fount 59,5848 18,600 26,458 13,188 iG,608 13,000
Coiiforms 20% - - - - -
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Discussion

The apporent physical cleanlinoss of tho pipoline
id not change elther o8 o rosult of tho Lnoreasod tenpape

"mture‘ur vlth difforent ﬂét@rgmnta. By oraninotion of

ths ﬁm;m& oolony gmuﬁt for the higﬁAtampasmtura LANYR,
4,130 % lﬂﬁg the cnunta»aan@ing from 2,209 X 103 « 65336 %
1035 Batargent B, uhllst the avorage totol colony count
I

wae olmilnr to A, helng 4,406 % Lﬂﬁ,'thm rnge was mueh
widor GBO. » 8,627, Detorgent © wan much higher.

A simidar pattamnamérgaa from tho results éf the
rinsos from the lowor hemperaturo ﬂangép A appnpmntlﬁ"

; giying tha moralsat&a?mntmrfl:aau&tno- A wae tha'must
nempiex“mf the thrae ﬁaﬁapgahﬁa taod, émntmining.?wur
di?férant nbnatihuanta. 8 thres and n'nnly tmuAﬂonqtituenta~
From this investioatlion, whilet &imit@m in exbont, it &mu@d :

t'éppgan that ﬁ dateraont émmnaaaﬁ of bosic conshituants i
nob a@.aF?eﬁtivm a8 a hore &mghiatiéaﬁed dotorgent which is
formulated Ffor the p@#timular 7 (11 AT

>Iﬂ all instances the colony count on Rﬁémsa'agar
(mﬁgE‘Fmr 5 daye, Sharpo, 1960) indicatod that loctobacilld
wara the dominznt group of urgmmi&ﬁa. Excapt for detasrgent

s 0ot inoreass in the Sanporature of cireulation waa

roflacted in o reduction of the Rogosa count,
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Tho count mh annital salt agar wae within tho samo
ronge oxcept when dotergent A was clroulatod at tho high
temperaturo renge. It was &ubaaqgantiy found that o
sovare outbroal: of mastitis occurred durdng this poriod
and 1t was agssuned that it rosponded to medication.

The aolony count using wimimt #od bilo aoar woo
uuwy'&um " éxtﬁammly low in viow of tho magnitude of the
ﬁwtml colony count on Yoaoteed milk ager - and this is
i@?lnmtmd miéc iv tho absonts of colifomm orgoandoms. Only
on two ocoasions during the 12 wooko invostigubtion wero
poliforns found in the rince of tho oguinmont.  Thio was
in the complote absones of any chomical storilication sinoo
famtaggmnta dnly wereo used for the terial. N subsequeont
tre&%mmn& with o sterlilising rinse wos made only aftor the
pdnor had been tokon in ovder to being tho inctellation up
ba on aecoptable bacteriological atondond. in both coses
mhor& coliforms were present, tho dotergent used was A and,
in a now eontrary namoer, oocurred durling tho hipgh btemperature
efroulation.

The spore count was higher in the rinson takon aftor
high temporature circulation, eopecially so in the case
of daborgont A whore the increases from the low tomperature

ciroulation was nearly » 300 - 206.6 » whoroas with dotorgente
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8 and G tho inuraéso wan 28.3% and 3 veopectivoly.

The thosmoduric count was most variable from day to
day and, for dotorgunto A ond B, tho average eccunt wos
lowor dupdng tho lowos temporaturs cizoulotion then the
higher. This vapistlon wae net refloctod with the
detorgont € whore tho muéragm theemoduric count was the
SO0, |

m;lk souring opganisua worae found in meny of tho
einoos izsoopootive of tho tomporoturo, bub thede
iﬁcldmnmm was: groator ab tho lowor range. Datergent
f-ﬁ&ﬁ,ﬂmﬁ arhibit much di??ﬂrﬁﬂmﬁ,with nilk souring osganiﬂmé,
_ hﬁhwamd bho high mnd'le twmﬁéﬂutura clroulationo. Géiffiths
mnﬂ_Thmmm$ §l959) ouggost that milk souring organiems ere
a uoaful indox for the zoooosnont é? wille quality and

thoae rosulte would wdorline this suggootion.

Conelusions

‘ :Thﬁ ﬁgsulﬁa inddeatod thab nut only 1o thare &
‘shangg in'tmtml.ealany count as & rosult of a higher
t@mpammtu@a”a? slroulating colubion, oo vould bw expacted,
but that o ohange in dmﬁmr@@wﬁ cmmpoeiﬁian ramulta ina
chango of total count. The difforenco botuoen the
of fuctivoness of cleaning by 3 dotergents of different

pompasition, deboemined hy tho residual bnobarial count wes



180.

groator than tha'diFFaranmn by aikhefvé higher (léﬁ~17ﬂmf)
or lousr (116§lﬁU°F) tampwraﬁura._'Thié.agraaa with the
?iﬁdings of‘Lihdamasd at a1, (1958).

The caépnsitian of . bactarial flora, detormined by
the uso of selective média, gppgarad to ba affoected not
only by the changﬁ,in tamﬁeraturh of the ciroulating
datorgent, hutvaléa ta a leaaar‘dagnaa,-by a changn in

detargaent némpusit$0n;
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TEMPERATURE LOSSES THROUBH PIPELINES

During the olroulation of the cleaning eolution
. through a pipeline vircuit at an olevated temperature, ﬁhera
will aiwaya be a loss of heat from the nireuléhing solution
to the surroundinge. The rate and extent! of such e ibus
would vary with saveral factors. These would include the
tamparature differantiel betwesn the ombient and the
solution tempenatupaa~n any loss would be greater in the
colder months of the yeer, when the temperature difference
would be graater;  the length of tho pipelins; the rate
of flow of fh@ sclutions the cmnddcting tharacteoristics
of the meterial from whidh the pipeline is uanatructad;
thickness uf the pipe wall; énd the diameter of Lthe
pipeline and tho voluma of auiﬁtidn in circulation.

Although thers are many reports concerning the
oleanability of different finishss of steinlase stesl, and
misu compardisons bhebween tho relative cleanabllity of
stainless aﬁaé& or glaas, little 6ttention apprars to have
' been paid to the lwés of heat from the circulating aolutidn‘
from pipes made of different materials. Scheib (1960a)
raported on some studies made in conjunction with the Nsw
York ﬁﬁgta and Dodry & Food Sanitariane! Association.

-Schelb gava tha following resulisi
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ciroum | ' o
lation A B e D ‘
tine Tank QRetuen Tank Return Tank Robturn Tenk Return

mine.  Temp. Temp. Temp. Temp. Temp. $wmp,' Temp. Temp.

% % % % % % O
Gtart 152 BT T V1 142
1133 126 182 142 141
2 - 128 123 126 102 138 92 124 102
3 126 122 120 114 126 16 120 17
4 124 120 1@ 114 123 117 124 128
5.0 120 118 17 13 121 us 24 122
6w W6 Ms M2 M9 14l 17
7 w7 14 14 19 ME 10 8 17
8 ms M3 12 18 U7 M0 8 e
9 13 1w 1 107 1§ 19 6 115
10 12 109 10 106 14 107 1S s
15 - w2 00 05 100 131 10
o0 | 98 93 100 96

A was & parlour with o comparatively short giaaa.line; B wos
a similean &néﬁalimtian but with the inclusion of largse
intaroeptor glass jars in the hmnldﬁms £ wae a'round-the-
shad® inctallation with 270 ft. of glass 1inm;‘g,waa a

‘round-the-shedt instaliation with 300 ft. of atainiaas

gteal linea.




20%.

The roaadings were taken in Fabruary, except in D
whan the readings wera abtained in Gaptember. It i{s noted '
that thore &aa'iittla vardstion in bampnraturé ae a
rasult of seasonal varlation, 5ut it is pointad out that
nona of the lines were expossd to the autaidazpﬁ ths
buildings. |

Ng fiem aunaluuiuns were drawn from these results,

EXPERINENT
It was considersd that heat lose could be an important
L‘ _ , cén&rlhutury factor in ﬁha'arf;uianmy of circulation
? oleaning end a.atqﬁy was made of, firstly, tha rate of haat
i Yoes during &&tculation cleaning and, secondly the rate of
hoat loss from pipelines of different materials.
e fate uf haat imss
in parailel with an investigstion relating temperature
with daﬁarﬁanﬁ éémpuaiﬁinn,-raadinga.wuna taken of the
temparatur&uaf the circulatiné dgbergent.atltha inlet and
outlat of a pipulina syston. The-&nstailatinn being used wns
a *'round-the-shed® system comprising 190 ft. of stainlase
stﬁal piping with an 1ntar¢§ptar Jer giving a total sunfaca

arga of (7 squere feet. The inlet temperature was teken by
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teans of a himmatﬁllic dial thogmometer (Tableo 1) (Nessee.
dritish Aptotharm Ltd., London) and the outlet tamporaturs
was moasurod d;ractiy by a moroury in glogs thernomotor,

The readings ebtoined aro given in Teble 3.
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Readings wera bokan &n °F odnco this is the ususl
system of tampaaatuba maasuranent for ciroculation clasaning,
undsr cemmerciel eonditions.

Dianuéagnn .
Ench of the resulto in Table 3 ars the arithnetic
nvarane of the raadinga‘takan during 10 consscutive
eireulations. It gan b soen that tho maximun tamperaturﬁ
of the circulating solution, as shoun by the highest
tomparature of the returning liquid, uas achievad belwsen
8 and 10 minutes ofter tho boginning of the circulation.
Thio tims is related to the length of the pipsline, the
initiai.t&mporaﬁura of tha sulution only affecting the
hicghust temparature achiavad; ginca the initiel temperature
varied from ona eeries of readings from betwsan 110-140°F .
It is eppavent that tho ehozter tha length of ‘the pipsline the
~ shorter the langth of time hofore the maximum temporature is
nohisved. By sﬁudyiﬁg the results 0bhaineﬂAhy Scheib given
ubgua it cen be sasn that the shortest time for the outlat
'tampar#tura to :ﬁagh4ita maximum L8 A and the longest 1s D
 thasa haing ﬁhe:ahartaat and longest length of pipelinas
reapactivaly. _ |
This would have an affect on the efficiency of the

elsaning of tha datargéﬁﬁ’a&nna the time of circulation after
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the system had achievad the maximum hampmvaﬁuxa could be
insuffinisnt. It 4is therefore, good pkaét&cﬁ‘tqahazﬁan
this pariad of time by flushing the system uith hot water -
prior to the detergent ocireulstion, and allowing it to
run tgﬁ?waqtﬁQ ?hi@ treatmant brings wp the tempereturs
of the pﬁpal;na and nls# limits the loss of host by
the init;a;'airaulah&an of the detergent. This ﬁa
gmnamalxyxwuuammanqsd, but In hard water arsas to prevent
the doposition of hard wster soaley the Pirst quantity of
datergent 1s allowsd to run to wasta, thus achieving the
_aamatééauab. ‘ : 7
2. Hant loss in relstion to dif?grant-matggxalu
‘ gines the loss Q?Uhaat depends, amonget other facturs,
A@n,bha materinl of construction of the pipeline, aﬁ attampt
_wns made to determing the affect of different materials on
the haa&lmua.nv the aimngﬁmﬁing splution.

Readings wera taken to determine the megnituds of ﬁha
less in temparaturs frem a solution circulating in pipes
| of dif?arant'matatiala@ Lengths of pipe of dif?urani
matorials wera connected togethar by rubbar alaeves as usad
in ferm installations end made into a port of a pipeline

eiroult of approximately 83 £t in length, The circuit was
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9o arrengsd that hot water wes circulated through the
aystam and the tomperature of the water taken avery

30 ssoonda during the 20 minutes circulation. Tuenty
inlnutes was selocted as the duration of tho study since

it i1s the usual tima of ciroculation of tha_clmaﬁing
saluﬁian on farma practicing mixuulaﬁian claaning. At

the geme tims, the temperoture of ﬁhe‘axtatnﬂl surfaoce

of tha different sectiona of pipas was maasured by mesns
of a hi-matellic dial thormomster clemped to tho outside
of the pip&&. In ordar to elininste any pousible erros
which could he due to the inmoturacias of tha'ﬁhermnmatans,
ﬁhny ware inter-changad from one piba to anothsr betwesn
aaria& of rasdings, as wara the ralative positions of the
pipas of diffarent materials. Tha matariols sxamined
wore (m) stainlens stacl lasa,ulﬁ in (3.7 nm) autside
d&amakéa X 1.2 mm walde (b) glass, 1% in (31.9 mmj
autu&ds‘diametar X gsu mm walls ‘(p) styrane actylonitzile,
supplied by fassrs. BX Blaaﬁinu} Manningtres, Eesexs

(d) "“valyore® a&kgﬁhaﬁa pml?ﬁheﬁuﬁaupgli&d by Mesars.
Yorkshire Imperial flotals Ltdes Leads: (8) *Plastronge’
paly?héﬁa.,suppliéd.hy Nassrs, Yorkshire Imparial (fletale
Lid., Laada: (f) *Lamtix® apoxy rasin glass fibre supplied

by flasers. Tradigan Ltd., GCumbernauld, Glasgow.
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-ﬂhmn comparisons wore carrvied out wibﬁ the latter four
materials, it was found that, insofar as their heat B
conductance wuas cannngned, tﬁara waa_prantiaally no |
di??utanus~butwann thdm.:vrhay are therotors, collactively
raferrad to ao ‘piﬂﬁt$hu? in the results of the 1nwg§t1@aﬁidn. |

| | The &nvcéﬁigaﬁion yaa-nmrninﬂ out with hot mﬁtug, which
Niam dw@wnffxum'aftank tbpbugh the p;pnl;na»b& #vyﬁiﬂdqﬁdl
Alranymval~wacuum pumn; énd’malltutad ian glass receiver
jar from which Lt uas returnad ‘tm.tha tank by a cantrifugal,
lpumby all the eguipmont being of o design ussd in normal
milking instellations. The Lempersatues of the airculﬁting
water usad ih:diffgrnnb mmaauraménté varied batwesn 147°F
and IQGGF and 23 aariéa n?'tamperﬁtuva measuraments wers
sarried oub. ‘(Pluté 4% 5).
Results

It wan noted that the results fell inta four groups
of rasdings, aeach aﬁ é different ambiant_tamparatuva.v Tha
nunber of roedings teken were

4 at an ambient tamperaturs of 62°F

qu n 7 (1 7] 7@9[:
gw o " 0o " 72‘35:'
a v on ! W i 3&%’

The resulbo avo given in Table 4.



2008,

Table 4. Tenneraturs loss of cipsulsting sciutions ia pipelincs
of difforent materials

Tims of a&ummwmwnwmuwu mawwmmm wwmn. mawwmmw tenmp. mmwwmaw 18T0.
clrcu- . £ 72°F 70 °F G2°F
iation waaumuwwﬁna.mm Tomperature 9 wmavmumwcum,om Temparature O
Gin. y
i Z 3 4 1 2 2 4 1 2 3 3 1. 2 3 4
1 186 35 7?8 £0 186 S8 54 43 1 3i53 81 72 B {3153 85 65 53
2 174 145 100 51 [ 187 135 S50 SB | 142 1l 88 7S |48 Ige 73 63
3 173 1854 111 69 167 148 97 60 | I42 121 1894 82 | 138 118 88 2
& 173 165 119 74 | 164 149 1304 81 | 14% 125 105 87 | 138 I8 8% 73
8 173 165 123 88 13162 152 15 gg ! 142 127 111 91 | 137 ile 57 28
& 165 168 126 93 j16f 153 123 3101 | 14% 125 3111 97 13 128 193 1©
7 187 167 127 95 | 158 357 123 185 | 140 129 113 395 | 136 124 107 %
8 i65 165 128 98 | 156 185 125 106 | 140 129 313 88 | 134 325 105 @i
g 165 16z 128 3101 | 158 155 126 180 {138 129 114 92 {134 124 312 &5
1a 163 165 128 102 | 154 154 126 112 | 138 129 114 9% | 132 124 108 65
11 ‘161 1esl 123 102 183 152 126 110 | 137 128 114 180 | 132 124 107 ¢5
1z lsg@ 1s0 129 103 | 3152 181 L 111 | 136 128 114 100 | 132 1Z3 107 &z
1z 'y 1se 158 127 192 | 150 15@¢ R27 111 | 135 127 116 100 | i3l 123 187 &S
14 18 1s8 126 103 1148 148 126 i1l | 135 127 ile 1o@. | 13 122 18& 88
15 155 156 126 3183 | 147 147 126 11} ) 134 127 l1le 10% (130 121 1os 85
15 155 185 125 383 1145 145 126 111 | 133 &7 114 100 J 129 121 105 85
1? 154 154 123 303 1145 145 126 231 | 132 3126 113 10C (125 120 184 &8s
i8 183 184 127 303 | 145 144 128 131 {332 i2S 112 9E (128 12n 184 &E
iz 152 152 121 183 144 143 124 131 {131 324 112 9g | 138 11% 184 BG
20 152 152 121 104 (144 342 124 119 131 124 112 98 | 126 118 184 B8

1 - Temperaiure of circulating weter. 2 ~ Externai teaparaturs of stainless sigel pips
3 - Extaraal tempsraturs of glass pips. 4 -~ gxtarnel tesperaturs of Lplastic pips.




PLATE 4.

Measurement of the relationship between the
temperature of circulating liquid and the external
temperature of pipelines of gleee or etainleee steel.



n
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PLATE 5.

Pipe thermometer to meoeure external temperature
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Disguseion

It was noted that tho oxternal ﬁﬁmpazmturaleﬁ tﬁa
phainless stesl xapiﬂ&y rose te o tempereture approaching
that of tha nirmuiéﬁing water, sand the maximum tg&peratura
uns ﬁahiavad in balwoen a-dnd 7 minutes of cir&hlntinn
begluning and this méximum hemﬂaﬁaﬁurenwma‘a mban of only
-4.5m? helow that af the airdulatiﬁﬁ watar. From then oby
duging the éitaulmti@n, tha hmédianﬁs uF_thééa,kﬁa
tamporatuses followed éhs sane gusve and in some
particular a&neuln@iana;wana idantical,

,&iﬁh gimaa'linaa, howsvor, the highast tqmparatura
LY naﬁ‘raaahsd‘unﬁil'ﬁha pirculation had continued for
8 minutes and aven then it but razely approached within
20°F of tho tamporature of the water. The temperatura of
tho oxternal sucfoce of the gless did not rdes significantly
once the iniﬁial temperatura had besn schiovad, but it
differod mavkedly (rom ¢he reosulis with the stainless stosl
pipo, in that it robainod the heat annoiderably longar
onee the cizculation of the nater had oaased.

Bith the tplastic® types of pipe, tho external
temporature 2ose b a slover zotoe bhan cithor the glass or
stoinloos stesds  The highest tomperatures wers nob

peachod untdl 10 minutes after the commencament of the
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eireulation and tho difforenno betweon this racorded
temporatura ond that of the ﬁiraulating wohor was more
shan 30°F .

By pelating the differoncs in teouperaturg haﬁwamn
tha circulabing wetor and the pipelines of tho matosdals
under davastination with the ambiont tampagaturas, it can
b eacn thabt, with higher smbient tompsraturas, tho
tomporaturas abtalnad by the pipolines do not approach
ao nearly to that of the eirculating water. This, howover,
wyas not found with the *plastiet pipes vhero the revorso
was the gooe, Schelb (066b) found thed thore was 1ithio
vaeiabion in tomparature loas due to sensonal l.6. anbiont,
LRmporatuLos . xh hio iﬁumﬁaigatiqﬁa,vhnmauar, nona of
tho lines vers oxposed to the outside, whosens many

instellations 4 South West Scotland not only hava
oxtramaly long pipelinss, bubt also lengbho azé'mutéiﬂa
the buildings and oxposed to low ﬁaéﬁnnal aamﬁaaaﬁuraaa

In opder bto aseiot in the robtontion of tho heat of

tho eirculating solution, 4% would bo preferabls to uce

pinolines conatructed of auitabl@ matorinlo which ool
i. tho least heat to the abuoaphers. Although ot first
| oight 4t would appear thob gloss linos would be mors

suitable than stainless steol, 1H that loss heat wsould

| ,
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ho loot durinﬁ tho aﬁruul@ﬁ&nn dua t0 lowey an&uatanaq,
‘ $h9.$3aulta mf;thw Invastigeation do nob senfirn this

’ ‘éaﬁmpti&na in tho factors involvod in hoat lost from
tﬁm oiroulating solution, one additlonal Pactor is tho
amount of hoat absorbed by the pilpaline 1tsvlf. Uhilst
the temperatube rice dﬁ tha pip@iinu io less for glass
than for stainless shaal, tho spa@ifié haat of glaog

- bolng 0,174 « Q.Gﬂﬂﬁéﬁ abt bemparature ﬁoc, which is
greator than that of stoilnloss otsol uhich fe 0.12. Tho
“wolght of glass in tho oystem is also mora than that of
gtainlose stoal being approximately 3% greater.

Tha losa of heat from the eizoulating colution to
tha pipaline tekaes ploco in two wayas, Firstly, haat would
ba. abgorbad by the pipolina, until, theorotically, 4t was
ok the ocams temparaturo a8 the solution. Thie condibion
wouldd not ba often achioved, howevar, sinco at tha cams
time the pipeline vowld bo losing hart to tho ahmasphaﬁa
by gandunti@ﬁ. Henoe not only would the spacific haat
end conductiviity chopastoriotics of the pipoling matoriol
ba of importence but aleo the mass of tho waterial in the
pipeling.

The welght por unit longth of a glacs pipoline is 3%

grentor than that of stainloss stos) so that the loss of
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heat by the circulabing solutien in warning up a glass
pipeiinm would ba o littleo greator thon that loet by
conduntion by o corresponding sbainless stopl pipelina.
Wheora the piam&ina-is long, thm-lena by conduction would
be nroater thon that roguired to hoat the pipe oo thab
- undlar those mmndikiﬁn@ iﬁ_wmuxg bo proferable to use
glons pipelines. No oxaeh uyonluo oen bo given for this
longth, howsver, sinco othoe facbtors cuch as ombient
tampanaturs, length oxpoood oubsida anﬁ the rote of flow
would sause great varielions. It vould soem that whavo
rongaw puno of pipeling apn used, particulorly whoezo
Yongsho are oupesod to oubsido témparnﬁuzaﬁg giase would
ho the babbar ma%agial.hut for shortor longtho of plpe«
1ine such oo mil& porlouyrs, sbadnless stoel would bae belier
adnan thers vould bo loss heat aboorbod by tho oysbton thon
wbuld ba lost Lo tho otmosphorea.

In the inshtencos quoted, the glose o baking up
more hoat than the stainlons oteel, miﬁhmugh'tha latier
Josos less hoot o the atmsophore. This would account
for tho opparent anomalous rasult, It F@;Aewﬁ,‘tharefara,

that tho more sultoblo material for a pipeling would depend

on tho conditions.
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The geoup of plaéﬁim maberiale exaninod wors more
o ficlent in hoat retention bub those matoriols ave nob
yét suitable for tho conobnugbion of nilk pipalinosy elther
boeausn of the disbortion, ehich con ooouy ob ﬁémpaxutuwmﬁ
ofton achisvad in claooning, or the cbsenco of Lests |
ﬁﬁh?@rmimg tholr cuitebility,

| jThaliaaulha of thin inveatigoabion mgrw@.wiﬁh that

of Schoib (1966h) who otatod thot limited studies showod
thot the benperaburo was maintained o Libklo bettor with
staoiniess otool thon with glaso.

Sehodb (1966b) alsoe ropords on tho tonmparatupe loog
of eireulating solution of two wipmlina systems ono of
stainloss qtaml ongd the obhey of §1ams, Tho two pipolines
el gﬁpymximatﬁly 300 4 angd 270 P8 reospockively, both
oystong baing inobtollod within tho byro ond both being
waoheod witﬁ 1020 golions of solubion.  Tomporaturn
- rendings wovo ﬁakén at one ndnube inkorvals, both &in the
1 wash tonlt and i&.ﬁhm q&é~haxgu anid n?‘ﬁhm.pina Loading

“haek dnto the tonlkk. Tho yeosulits asa niven in Teblo 8.
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Tobla 8. Temperature lose of nﬂrnu‘mtinn nolutions
through pipalines of stainless steel or glass
gi;guizﬁicn ﬁ;g;ﬁ;ﬁ;ggigzal ”E}aaa inatgllaticn
minutes Temp. in Tamp. of Tamp. in Temp, of
waahuTank water at waahaTank woabter at
F ﬁiae?argg ¥ diag?arga
abart 142 143
1 141 142
2 124 102 138 a2
3 120 117 126 116
4 | 120 128 123 112
6 RETYS 122 121 115
6 124 e 119 114
7. 220 117 M8 10
8 118 36 117 110
g 118 115 118 100
 «516 16 14 14 107
| 1 115 113 113 106
‘12 M3 109 105
‘ffig 112 11 108 104
4 111 110 107 102
N 105 100

(Sehalb, 1966h)
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Since the initial Gomparaturss of both solutions were
142%F and 1437 tho tuo ayatens oould ho asouned to be
under sinilar oonditions, and mlﬁh@ugh no indication weg
piven of thae embiont temporaburo, £4 Lo undorstood:
that tho readings vers bolken aboub tho oomo tima.

L enn bo senn thot tho moaximun Sompersobture of bthe
petumning colubion wao zeoached at the some time - 4 minubes
aftor ﬁhm hepinning of tho oireulotion. That the
temporature 6F the roturning solution ot the ond of the
eiraulation is lower for gloos then that for stainloss
ntoal supports tho contentlon that with installations of
ﬁhis size the loos of heat to the otmosphore by tﬁm abtalne
lass atan) pipos is less than the smount of haat’mbeaxbmd
by tho glass line from the asolubion.

It must bo pé&ntad out, howavon, that whilst the
temperature of the outeide of the glees pipe 16 douor, the
milk~oontacting surface would ho ot the temperature of tho
cliroulating licquid. It is thepefore prossible §a roach
huotericidal tamperature on tho insido whilst lowsr
temperatures weyre bheaing recordad Qn tho outside of the pipo.

Thds choracteristic of the conduchion qF heat by the
di??mmant matorinle io particularly importont in Yround-the-

shad? inatallatlons in oooloting to meintain the temperaturo
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af the siroculands. Not only would economios bo offeoted
in heat, but lowor teapeorabures would advorosly affoct
the ﬂlm&ﬁing aﬁ?iwisnmy of the dotorgont solution in tho
move distant spobions of the pipoe bhut nloo, wvhore the
twmﬁgﬂhtyré yeed oonbributes to tho sterdlisation of the
elroull, JIowos Lqmﬁueaﬁﬁﬂma vould pluce o greaastasr buedan
o th mmtimﬁ of any ﬁhmm@nai bastoricidos useds

Thio aopoot is atam of imporbonno in advianny op
mﬂuustigmt mnm* work vhore tha memnaﬁmmant af tho maxinum
hPﬂQQ?DhU?ﬁm aan%avrd ﬁu?%ﬂq ﬁimaniﬁq ape mmﬂuuwmd hy pummv
thm&m@mmtmrs (Th@rmnprp@r pmpaw thntmmmstnrﬂ uuup?imd fay
'MQﬂﬁ Eﬁce, 1@ Copthall Rtnamtg Lendung EoCalde )ﬁ; Thooe
'zna*ouuing 3iréga a? papmx aro ﬂ»uwrhog to thae auhaadm of’
thg mqu&gmmﬁﬁ by txaﬁﬁpmymnﬁ mdhﬁaiue tapm. hon a
gpnvi?ﬁnﬂ t@mpﬂrmturu hes boon rﬂdﬂhﬂt the tndicat%ﬂq
abpdp ﬁuxnm black. Thooo &ﬁﬁ@ﬂ@ting giripg, whon tapad
on ha_mquiﬁmmnﬁ, would glve mn_inaamﬁamt posuls, sinon
the tompernture resorded, oxoapd in the onse of stainlass
obral eodquipasnt, vould be %unnidurab?y lowar than thoe

ongract benporature of the eliroulating solubion. Sinea

( with glaaé naudppent, thio ovrer would he in the wogion of
{ QQQVQ thio coudd rooudt in foloe gonoluoions being

dpcun, (908 Plates 6 & 7). ]
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PLATE 6.

Haat HEEnaltiva strips of papsr ussd to indioats
ixiaus toaporaturs attained during circulation.

(a) bsfors circulation.
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PLATE 7.

Host ssnsitiws strips of pspsr ussd to indiests
ixiauB tsapsrsturs sttainsd during oirouXation.

(b) sftsr circulation
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Caneluslions

A otudy vns madé of the loso of hoat Prom pipelines by
‘ﬁiiﬂﬁlaﬁiﬂg golublions at elovatod temporaturns. It wae
Found . that with the somo pipelino, the time takon for the
poburning ocolublon bto abtain 166 maxdnum Semporature vao
approximatoly the oono longth of time, the initiml comperabure
sply affecting the hichoot temporaturo achievad. |

The relativo loas of heat to the atmoaphuysy 6o
monaured by tho enboernal h@mpmgmtuﬁa of ths pipoling, of
piwéa nade of stoinlase obeol was comparod with thoso of
glaoe op differeont plostic maborinle. It was found that,
by taking 23 diffesont sovies of poadingo ﬁihh eireulating
bomporatures bobtwgan 147 ond lgﬁGF, with highor aunblont
Ltemporaburos, the tenporaluores do not oapproanh so nearly
to that of ﬁha uahon.

it is pointed out that, vhilst glops has o lowor
conduetlivity thon steinlenc steol, ito hont copacity Lo
proater end 1t wowld theroforo aboozb much woke haat thon
wouldd hove hoon dicsipeted to tho atmoophore by the sbein-
legs steel. The renulte obbtolnsd show that stainleos cheal
ia preforable for milking perlours and othor installetiongs

which uge shorbt length of pipelincs. Fopr louger pipelinos
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ant ooposially vhops the pipeiing is oxposod to winbop

. pmbiond bomporabuees, gloge hos boon choun to be preferable,
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DACTERIAL FLORA OF PIPCLIRES
Froshly deown milk from a hmmlthy‘éam containg only a

few bacteria, probably vagy largoly émnsiating 6? micrococed

. which ars gonorally admilted to have little effect on the

kaéping qaality of the milk or its suitability for the

“manufacture of deiry products.

. Differant udder infactions which give rise to

ahnnrmal milks can rmauit in athaor typss of organismo auch
Cas atrépﬁgcmcai. staphyloopeel, or coliform baoilli bedng
‘:_‘aécrétad Qith,tha milik. Patts (1962) statad that the

I,that a&jamt'in‘hygienim milk mrqductian wag to oure tha

uéttlé disaaséahwhiph are also psthogenic to humans or

-..which pauss aconhamie loss. ' Farithia reason tuberculosic

and brucellosis heve received much attention and have in
mény dairying anuhtrias baen, ér are in the procese of bhelng,
eradicated. Theso twé disasses are of importance for
medical reasons. Tha game connot be seid of mestitis which

is of considoreble importance in milk production. fastitis

‘caunos aconomic loss by o diminution of the quantity of

milk graﬂuc@d and in some casas affgcts the proporties of
the milk in euch a way thot, from @ hygienic and sssthetic
point of view, the milk'ahnuld‘nut bo usad.

Under normal cammorcial conditions, however, the milk
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: iﬁ'eaht@miﬂatéd with maéteriél‘ﬁéaﬂ ﬁi??@ran&‘ﬁuursaﬁ

anﬁ mony of thaese offeot thm milk or mnillk praduﬁis uhiah

"’aay o maﬁu?aeturwm From ih, .aauraas of hastarial

'k»infaotﬁﬁm, pther thaﬂ thu gxiginal nieraflnra haua haan
' listsd by Elang (L@S?) whe indicataa thram puaaibln

-aournem ~ Lhe- axtmnimn af the uddarg aquipmant, ana

f,‘ aLhwE extraneuug cantaminntimn,ﬁ‘ ﬂlz bourne. cmntaninatien

o ui&l b axtrammly small and in the majarity of inaﬁallatiana',

ths milik is mut ﬁf c@ntmct with the atmaapha:e until it

has bean ﬂiechargmd from tha melmaser dar i the ik

mmmling nnﬂm*‘f Patha (3962) atmtad that even grose
<cmntum1nﬂt1an by dung ae ?oﬁdar will not graatky
AJWineranaa the total aumber of bauharim in the milk,

althuuqh Thomos, Druce end Bﬂviaa.(lgﬁﬁb) founcd that

I 1

cow menure containod larga numbers of buntaria which were
_ ¢&9&&1@ of mau&ng ab &@m tanpetaturaa |
ﬂlegg (lgh?) ﬁtaﬁed that eanbnminatian ?ram aquipman&

’1h by far the moet impgrtant and thara?era thu Mmoot
critiﬁal ?antar in hygianiu milk gnwduatian, nmulu ha the
launﬁitian af mha milk hanaling aurfuaadu ;mp@r?aet;y
:"alaaned sunfacua paxmzt miurn-gaganiamﬂ to proliferate B

,hﬂtuaan ntlkings and in aarta&n in&tmnuaa the maﬂﬁect

m?’ i?k mnd %umh a ﬁuu°ae@ 1& aufficiant tm 1nwar ﬁhs '
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fqualihy of hhm milk to o gnint where 1t is not acceptable
to the buyar. Pette (1053) amwhaaiaas the importanom

“QP ﬁhé£pam and‘its anvironnent - the dung, fodder and the
milking equipment - in thaiprgductiwn of hygienic milk.

- Thus cunthmlnatgah my anaraua sapruphylin gaéciea -
faecal stpaptococct, . bétasocoi, merobic ehd anaerobic

5 apéﬁeéormara, c@li?mrﬁé, streplococel gaauﬁpmuﬁda and

" sometines thmrmuduriﬁ_argan&émé‘y“can acour,

If tha'eﬁuipmant is renﬂﬁred storile before the
llk cames 1n$a contact with it, tha milk will) be of
aa&ia?actnry &nmtarialagical standard sven if
iﬁadaquatgly caulsd. Prompt mmaling of the milk limits
th&:ﬁéatariel grawﬁhvmnd ib;haa baen stated (ﬂﬁtta, 1962)
thmﬁ the apﬁareﬁt improvement of the bacteriological
quality of mg;k in recent years is the result of the
- hetter cooling facilities which are now more ganaéml on
| the farm, rather than the rasult of improved methods of
production.  The first sssentiasl step in milk production
is to p#auank the in?gmtiaﬂ of the milk end limit as far
a® pasaibié»cuﬁtaminatihg bacteria. Nakanashi and
‘Yutake (1962) raported on the bacterial flomof the

uﬂdar,vtha'milking pail and milk from the milk can. They
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“fountd tﬁaﬁ the $ﬂ;tiéi flore of tho milk from the udder
" gontained only @ omall ndmbsu'mf Eéatarig, end that the
nosb emﬂmnﬁ typa was a&aphylucnaﬁi. A ammpnﬁ&aén @F
frﬁahlv draun milk with that fﬁum the ﬁilkiﬂg huukau &nd
thet Pramuthe crn inﬂinabaa\that the nuq@am&nu&iun af'tha
ol Féamraxﬁurnal aaﬂéﬁﬁa nay 59 aériuua:ﬁndfgfigﬁmaa BOURBOS,
equipman& wns by Far‘tha mnoet impavtanh.  |
mn tha aphar hand, iarzicra 13 alg (&Qﬁﬁ) found that

“thu uddnn was tha main maurna a? miera=~organiana in the
“milk. Sobisfactorily cleancd milking aquipmant( |
Acmﬁtriﬁuﬁéd iittin te ﬁha tmkax gount. The &nvaat&gmtian
-hnuauun, uaa made under mmra?ully gontrollad aundibiand
mna gince ﬁhm milking aquipw@nt w dirveot to csn mquipmeﬂt -
had baan uaggfu};y’aﬁq ef?iaianhly‘s»eriliaag, tbm
zﬁauﬂts'maﬁnat'bé cunaidarad matéaprnaantativa a?:waaulﬁa
' whi&h would be- ubta&nad undar ommmarnia3 amnﬂitianaa

- Thom (lgﬁ?) raund thaﬁ unﬁtazil@ equ&pmsnﬁ was
aither whml&y oy ﬁaxtly resguna;bla for ﬁﬁ% a?
”unﬁﬁtisfaetany taatg on milk ?ram ra?rigarnkad ?mrm uan%s;
" bub thab anly greaes nnglawt aarimusly affectad’ bha ﬁmunt

_af iraah ik fFrom ra?eig&natad tank

axcy (1960) racugnia@d tha& aqu&pmant could ke a
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- g jor éqntr&butor to the aanﬁamtﬁahian of' doalry prmduuﬁé.
The oxtant of the cenianination varied cnnsidurébly
dapanding on tha type and condition of tha aqu&nmant
end alao thu mathod of haﬂdling,

The conmen eriteria for the. avaluation of the
lemnliﬂaas and the aﬁaniliﬁy:af-milking equipmant,
andfthus tﬁa af?icianqy of the detergent and sﬁariiﬁnt
in conjunction with the cleaaning system has béun. Firvstly,
phyaicél élaan;inesa, assasdad visually, and, aacanﬁly,
tha'tgtal_numbar of sither the residual viable organisms:
on the miik_amniaatiﬁg aur?maés, or alss tho becterisl |
contant é?;ﬁhdvfiniahaﬁ produst. The asseasmont of
n&aaaingjqffiﬁiqnay by thé‘agaminahiqn of the finished
product 1nt:aqbués nthar:nan?liating ?gnﬁnrs which may
op may'ﬁqt ba aaandiatéd wiﬁﬁ'bha:éFfiniancy of cléaﬁingn
on the mbhex hand, 1% would ba arguad thet Lha prasance of
By rsa¢dual bagtarial flora mhich does not udveraaiy
l,a??&&t ﬁha desiveid ahaaaaﬁamiatiaa~and qualiiy u? the .

,‘jniﬂhad prmduut would ha of aeademic intaraat, rnthar
;thmt a? praahicul imgmutaaca.

,guantikatiuu bngtanial ?lura of_milk handling aquigment.

Eunridgnahla worlk hqs baen danu on Lhu quantitatiua

.,aépasb of the hmntariolmgiwal'papulatinﬁ;af washad and
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'ﬁﬁﬁriliaeé“aﬁﬁiﬁmgﬂﬁ,ealﬁhﬂugh the najority 9? the mmﬁk
has dealt with pgahlama ansﬁé&atnd @i th thaaalaaning of
bunkmt-miiking éQuipmaﬁﬁ and miiking‘pap&uura, and more
paxb&ﬁul&rlfuéith mi}king naching nlusbéaa. The latter
| are di?finu&t to nlaanae autia?actuxtly by virtue m?
the purnua naturu of tha rubber 11nana and amnnaction'.
Llaqq (19&7) haa daanribmd thaaw dii?iuultiaa, ‘and
puintad aut thmt thaae panuua aurf&nas eunnut-ba

| axpactsd ha ba aturiliand in dapﬁh wharu tha 1nfachlan

'vraaha 1n the ahorh cnntamt Bimo uaually germittad ?wx ‘
_ahamical ataril&ﬁakian. Mmjorw (AQ&?) alam showad tha~
impnztance of milking machina rubhﬁwuura ﬁﬁ a source of .
*nactarial amntaminaﬁinn. |

Luuaina (19a7), (19&1) datsrmﬁned tha mpplicabﬂlﬁty
of a bnﬁtaricidal xubhar for use in tha manu?aeﬁura af

.rmilkinq-mauhinu in?lauiuna, and concluded hhat the ues
af rubbar nonﬁain&ng @ puwar?ul bacteriai inﬁibitur was
_af dauhhful valua $n gauuming Gher haatar&al counta of

-'milking mauhina mluatata; Tho use of ayﬂkhetim'(nitrila)
rubbar Far milk&nq munhina rubhar eamponenta, uhilat

w?masulting &n lawar bautaz&alagical rinsaa &han 1n an
iiﬂﬁtﬂllﬂbiaﬁ uainq cmmpunanha of nmtura% ruhbar. was rot
a??agﬁ;ya\in mgiﬂﬁagning Qantamiﬂmtian below en acwaptabla )

~ lovel, -
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| Thumma. &riffiﬁha and Fuulkas (1963) li stad the
majority af tha raparts publiahaﬁ-duminq tha previous
‘ﬁan yaara daa!ing with the uireulatton claaning of
p&pelina milking &natalhmtiuns.

_' ﬁbhas work nubltahnd in tha Unitad Kinndam includes
| thnt m? aainaa (Lﬂﬁ?)a Bind (lQSG); Lmrsia:a,g&_g&,(ishﬁ);
A;Edgﬂll ant widdaa (196?);(&9&4)3 Betulloch (1963);

‘Murray, aownay and Faote (L962)3 Muggay.ané Foota (1963) |
| :Nnkaa and Trndnnnick (lgﬁa)t Swift, éin%anéar and 5@3?13&%
(Lsﬁa)g'-TthL (&949)5 Thomas, Bénéswﬁﬁundg Jones end
Thnmaa:(lgéé)é‘ Tﬁnmaa mﬁd'ﬂmnasuﬁuaﬁév(lgd7); Thomas,
ﬁ&b#un gﬁd Elaﬂn (1958)3 Thomas, annga$'ﬂnbann, Williams
and Druce (196353« Thomas (1964)3 Thornborzou (1960) and
’BiddSa (lﬂﬁlj}: ﬂapurta Pram ather countrins includa
‘thosa of Alaxandar. ‘Helsoun and ﬁxmiabmn (lQb%); Calburt |
v(;gas), (195&)§~w@adak (1959) 3 Downdng (&Qaﬁ)s Flaischman
tirdte and ﬁbiihnd (1950),\(!953); Farﬁney, Baker and Bird
(1986)3 ahauring and leéa (1953)s Hunter, flarth and
Frazier (lgbé), linéamamf F&nnﬂgan and ara? (1955 ) and
Phillips (1962). A

Th@ officially recommsnded stenderd for satisfactorily

cloansed auuipménﬁ in loss tﬁan‘Sﬂwﬂnﬂlftgl(miniatmy of

Nprioudtures Fishorios and Food, 1966b) vhilot in North
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»'ﬂmapjga th@ atanﬁard ja 3,0&8 amlanﬁma/?t (Painea, 196?), j
< hut Thumaa, Brunﬁg Huhsan and lillimu% (1963) auggamtaﬂ
'Tlf a ﬁatiuraa«any atanﬁard af nnt wara thon ﬁﬁ,ﬂﬁﬁ calaniua/
ee? ahteh mnuln b aaaily naintatnad wharo steriliestion
"‘ﬁ%imaa aamr&éﬂ'uut aatiafanhmr&ly» h Thﬂy pmiﬂtad aut Lhat
| Q,GOG aulsn&ea/?ig for nraamnry plant in manaidarmd pmag
- and. hhat a qund syatﬁn af glaanﬁng ghould gxua a cuunt
;;;; “iaf nat more than l,ﬁﬂa raianias/ft amniahyupf Dai:y ;I
‘ETnchnulagy,,lgﬁﬁ)u o
wmzk publ&ahnd in thﬁ Unitﬁd Kingdom hﬂn indivdtad
that the usa af chamiea' sLﬁritﬁnta alono 4s not .
8u?fimiﬁnﬁ to - mmintain f aattafmatnny hyqinn& ccndiﬁiuﬂ%.
without tho epplication of heat.  futhbert (lﬂﬁb)'
ﬁunuludad that waigh Jara anrl ?5ner mssumhlias pFﬁ&ﬁﬂL
alaanainq ﬁrnﬁlﬁma whﬁeh; it &unma, ean only be avaraﬁmm
by the uaa n? heat fuor atmr&Lésinn.
ngdaa (1961) rapmnted on an inyestigation carcied

_mut an 22 ?arms in anlﬁnﬁ and mﬁlas. The raummﬂanded

Lr&atmant fur cleaning waa the v#rnulaﬁian of o ehlufinmtad

ﬁlkﬁlins datar@nnt, and 2 chlorinated min&a tu he drewn
' thrmuqh tha 91ﬂnt hefore coeh miliking., The atem&kis&nq
rinaa waa nat qanewaily mrnmttaed ainma At would haua

'A;‘dalayaﬂ he h@giﬂnﬁng of the m&lkangg Of the rasulto, -
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_.a?% had 5] ﬁaunh of moee thmn 50,000 Lnlanins/Ft and
'mai of tha counte axeamaaa 260,000 mmlan&&a/?t” Thie
iwmtkun cmnuluﬁé& that thm maammmﬁnded mathnd af ehaﬂimal
ﬁbarilisatian alonm waa nat auf?ician 1y w?ﬁaotiva

ané additﬂwna& heab Lrwutmanh mauld ppahéb&y ha[vequized.

Hiddleton, Ponoc, Widuaﬁ anil Uilliala (3965) shguad

‘“_.tﬁ@b tha-intrnﬁuatxan 0?}@ pramghlu:@ﬂataﬁ rinaaa:euﬂlﬁﬁd.A

inAmﬁ iﬁﬁadim%a imﬁamuémanh uhich Qéé ahmﬁn by the m@lmnf
‘vauﬁt of the rinsas of tho pipalina. ihio affect uas
nat, hmueuar. ma?inc&ad in the baetarialmqigml quality
fm? tha milk. | It was auggaatnd that this maulm be dua tsr
‘Lhm 1iminad nummar of uaupl&a @F ad, e awaminmﬁa. Thia
:naauﬁﬁ is more prabab&y dum aa ths dilution mfféa& of

| the milkf It i9 pointed aut by Bednes (1862) ond

ﬁuuéinév(lﬁﬁ?)‘thﬁt a Q:mﬂaly.bénﬁamiﬁmtma lina,aﬁda a

o ﬂtapnapmwtiannka&y faw hmmt@ﬁia ta nd Ak gasaing thraugh

the lina. This is 3anauaa rinsa oounie aro maasurmd
in‘caléﬂiésfft’ whilet milk counts ers recorded in

' cal@ﬁiaa/ﬁl.- For thiﬂ‘ﬁ@%é&h, loy mmunt.milka caﬁﬁﬁé
'”nhtwinad From o hanuily cantaﬁinahad 1ine. Uhilsb th&a .

"j@ un appmrant man&?adieﬁjaﬂ ta what hao alwnaﬁy bssn

s fﬁtnhaﬁ eaneﬂrning tha canatr&huti@n that aqmipmant haa in-
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f(tha aanham&nahion af milks gquipmant ia. thi major eouras
mf cmntamination 0? the milk., The numbers of bacteria

| gaining aauuﬁs-ﬁp the milk From egyuipment i8 mureJ
iﬁpértaﬁt, in ﬁypéa as wall as numbara,Athaﬁ from the

| mthaw two aauraaa praviaualy giuun.

. Thunas, Qtunc, Hobson, ﬁnd USlliams (lﬁﬁﬁ) oxamninad

_ the hnatsr&al emnﬁent of aquipmant atarilised by astean,
' huilinq watar, chanical 1mm9rsian using aauatic 8008,
shlarine an@'quatarnary anmonium conpounds, the sterilising

effect of the last two being supplimsnted by periodic

haat treatment anﬁ'dafattxﬁg of rubber fittings. It wes
found that e high percentage of satlefactory riness wss
abtained on all farms using stoan of soelding wator, but
mnly‘nn some wasing immsrsion cleaninge chlorine or
quaﬁérnmry‘ammpnium conpounds. Thees results indicated
tha,napnasity;cf additional heat treatment whon chemical

atariliﬁmtian wae buing practiced. This io indaed

. xaanmmundaa (Ginietry uf ﬁgrimultuxe, Fishories and Food

lgﬁﬁ} buh a aurvay by Luhhbawt, (1961) showad that of

‘ngam@y ong thouaand producers using chemical sterilicetion,

anly ?4ﬁ aﬁyliaﬁ waukly heat treatmant end ﬂp asub jected
tha aqu;pmmnb to auaaaianﬁl hanat traatmeat.

Tharnburrmw (1960) xapartad tho baateriuluqioal
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rasulta 0? a’ suruﬁy on ai:cuintimn aﬁaaning on 26 Parma.
The ﬂmﬂulta indiﬁataﬁ i vaAum of h@ﬁfg iﬁxeﬁgamfiua
?‘QF whathor &L uaa uuad Fa& ahm aieculatinn of the |
ﬁa&argant ax For Lha fina! rinua. Fram bthe 2esults
~uqmuainmd by xinm@nu a&usﬁwra-qlaan@sﬁ by cold sirmulaﬁing.
&aéérgmnt aaxuﬂﬁans,Aéﬁﬁ gave solony oounis of over one
miliiqn-yag_ﬁqparm ?égﬁ.- 'whau tho daﬁ@mgant"wa#A _
giaﬂui&ﬁeﬁvmaéﬁw ua be 1$QQF'~,aql§ 107 mawa‘hﬁéﬁti@?ag&33y9°
with o7 Qhan bhe deto rgank'maﬁ nuhr 1607, ﬁi@il&n results -
wara shown by Cubhbort (1966). |

| Thanmag Hﬁbhﬁﬁ S D) Ll@mﬂ (1“6&) ound Lhaﬁ atariﬁ«
&aabimn uming suliun hypmwhlnrita o da&urgant/atanil&agra
&asultmd in 2 high prmﬁswtimn of aatﬁa?datary auunts
uﬁan he aterdlieation WA auppiﬁmanhe@ by haat taaatman&.
Gonorally, - houavaw, high 2inge uuunta of moero than ?ﬁﬁ,ﬂﬂﬂ/

pi?

ware mnr@ Fﬂaquant mith chamicul ﬁbuﬁillﬂnﬁiﬂﬁ than
V,mhara stman waa usud. iha anmu&raﬁ&a iiqun Q9 giueﬁ uarm
an %nr abaat steriliaad aquipmanh, 9% Por chlovine,
‘.;5; for qu@uarnany annoniun enmpaunﬂa, and 224 for h “'VI
f‘ immg:aign almaﬁing. | varmy aﬂd hmwnay (1962) nbtainnd
_(Jiﬁilar maauita in murthﬁrn I@almnd - Qﬁ for ataam

'otarizﬁaad equipnmnt, 13%: ?on chlar;na and_ 4% where

quatarnamy ammmnium nnmpmuama wanu uaaﬁe




- Cubhbort (1961) hao aaﬁ?iaméﬁ thm nocecgity for |

geéimdjm hpab tgaﬁtmnﬁt t0 aupplﬁmant'mhaﬁ&c&l
- sterdlisation in oxdor to mainiain a amtié?ﬁu&ary’
hygienic atahdaré¢'18£augh ant Thiel (1961) describing

o aystaen mflwlamning ond oborilisation of o nodified
gﬁalaux in&bailati@n. IETsle) haat'in addition ¢o
clroulation aleaning technlguss ugan a solution nantminﬁng
‘datmnganu and aadium hyQQthnrita pith an initlald
- benpoerature of 145°F . Uhen sheﬂikimmtiﬁn,waa affented
“only by the sodium hypoohlornite thore wos an -lmprovement
in the tinse céunﬁs &utlﬁhay vopro again high,by the time
thot tho noxt heet treotment wos duos  With twice deily
hau?,ttaaﬁmmnh thao xinaaﬁamunﬁ& @sn@ aluoyo satinfactory.
| Ldgail éné mi&daak(lﬁﬁz) asted that moroe than 507
of %hs naluﬁy auunta of pinges of pipolins plantr and |
sagovder planis axnn@dad ﬁu Gﬂﬂ/it y and as thore vas o
high incidonce of cold verogencs owrganisms il wes
gonoluded that the cleansing routines being pxémﬁaaaﬁ
wWore uwaétia?aaﬁnﬁy. Thomas (1964) awggaaumu that tho
ahaanca u? un?i meragennm oeganiona in 1wl amounts of
:xingaﬁ-mnulﬁ pa usad ags on indax of eatisfactory clsening

and sterilisntion. ;Thaixfpresenanv&ndié@baa théﬁ other
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types of heat-labile ox thormoduria milk spoilage
bacteris are likely Lo have survived the cleaning process.
It_has been found by the author that in ono of edght
;ﬁstallatiOﬁa exemined, all presumptive culi?arﬁ tasts
Qéra invariably negative, although the total colony counts
of rinses wers not ab a aaéiafaotmry levsl, No
axéianmtian 1s offered for thie mppﬁrant anpmaly, but
it would appeap that whilst tho presence of coliform
organioms lo indicative of faulty eleansing techniques,
the abgsnce of this group of bacteria gannot be safely
assuned to indicete the contrary. | |
Quolitative aspects of hantarialkf;bra

flost of the studies mentioned above were directed
towarcds tﬁa quantitetive aspect of the bacterial pépulatinn
of the farn équ;pmanh and any findings as to the composition

of the flora, whers reperted, were inoidental to the main

investigation. The qumlibativé aspasat both in milk and
in rinses hez beon comparatively neglected until quite
rocently. Even then, the majority of published work has
beon concerned with equipment or with milking parlour
pipeline syatams. UWhilet these reeulis mey he applicable
they are not necesvsrily directly related to thosefrom

axtendod milk pipelines of considerable length, such as
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are used in '3éwn@mﬁh@maha@° gﬁéﬁmlﬁatiﬁﬂﬁﬁ

fipre thap 35 yeooaro ago &b w0 mé&nﬁaﬁ aut by
- Hattlak (zgﬁaj‘%haﬁ the keoping q@akiﬁy of milk dopended
11430 gﬁxy on the nunbor, bub é&gg on tho typo, of the
baotorio proscsint. Hore rovently, Thomas, Druce ond
King (19@6) ohoervad that greator obtiention chould be peid
to tho aﬁm@msiﬁiém of the becterial flera. It was nobtod
by thom that tho keoping guality of m&l& from some {ferme
vhero tho pipaiihm pinon hod h&gh'mwumﬁa aftor circuletion
@@@éﬂimgg Han amﬁim?ma@mxy'éma thio dirocted attontion
Sowareds ﬁﬁﬁ-ﬁﬁm$ﬁ$i§imﬂ and oilk spoiloge amﬁiv&t&ws of
the mﬁ@ég?&a@ﬂ of ﬂi??mrwﬁh ﬁypﬁﬂ;ﬂ? form doley equipmont.

ik epoilooe activity

Tho oeoursonoe of sobivily prolifernting nilk
opodlage bactoria in tho ealevaflora of unsabisofeptorily
slonnaod milkinguaquigmmﬁt has a more inpozband a??aut
an tho kméﬁ&ﬁg.ﬁu&i&%y of paw wilk in conboot with sush
impopfoobly cloonsad cupfocco than the purely quantitotive
nopoat pw%mantaa by totad onlony oounbo.
| That not only do She types of organiome vapy with
the m??iaimnmy ang nothod of clooning, but also thoir

Cwodative activiby hono baan ohown by sevorol workeps,

2

Thomao, Hoboon, Elaon (1964) feund thabt shoro was a distinot




-chéng& in hﬁm activity of orzgonioms iamlm&ad‘Fgum rinsda,
tho Unr?mtimn difforing with tha syntom and afficienay
of aiumniﬂgo Bacterin ?auaﬁ o eguipmont uhich had beon
’ n?fﬁeﬁmntly eloansed by ﬁhaféixauzattmﬁ of a datarganﬁ
uith mddwd améiun hynemh]urihm wore mueh 10 8 actiw@ &n
'7‘pr0duving miik 3pailngm than thwss Frum ﬂnarly nle&nsad
aqu?pmmnto |

| A ﬁimilﬁg';amulé had baan‘?quﬂé;by Th@més; Dera,
Mmh@mﬁ énﬁ williamm (lw63)-ghm~nggmrhad that milk souring
mxg&niams‘prmdusing umnmié éhid‘er nrobonlytic reoactions
uore varaly Faund ahn aquipmant which had boon stea¢11uad
by otosn on arm?dinq mﬁhar* ,mhanm mhamiﬂnl storilisation
was practised ﬁhota oo g higl 1ar gnoidonee of theso mi, 1k
ammr&ng Lynng, pﬂwtimulaxly—mhﬁﬂa such troatnont ucse nob
amapiﬁmanﬁnd by peripdie hamﬁnﬁxmaﬁmankul~?ha unThkors wore
mnxrying oub on inumnﬁ!gauiun on Lhn of faot of diffaezont
mtnriliuing mothoda - atmﬁmg ﬂniling waton, caueiib aada,
sodiun hypmah@axita op quaﬁmxnany QEMONA LN CORPOUNES -
“on ﬁh@,h@stmyiél content of farn doiry oquipment. Uhove
'mQQﬁgmmn%:ﬁua mmmn‘étﬁai&i@ad by ﬁtm&mg-miggiaﬁwilagm
orgonionn wore rmrg&ywﬁmugﬂn Tﬁim @xaup4éF oeganicns
 hougyar, woo fauﬁd to bo much m@rgqﬁna&ﬂgn% Qh ﬁiiking

maching clustors clooncd by immozsion clooning in caustic
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anda. Thugo was a much highor lneidence in rincos of
equipm@nﬁ dininfootod by oodium hypochlorito and actively
gﬂ@taalytgm or scild pooducing organiomno ﬂmmin&ﬁeﬁ tho flopa
by'Qﬁmﬁaxnﬁxy smmondun compounds svan whon. the r4nss counte
unee low,
Griffithe ond Thomas (1959) discussed the relatione
@hiﬁ of tho aalony count éﬂ V@maﬁgél il agar for 72 h
ot 5Dmﬂg tho colienepononos tﬁwt mé 307 gnd nille spoilege
mwgaﬁiamm at 22%. a groabon numbéx of pincas gf an
unoaticfostory ostondard wwxav?uunﬁ to ho from subbop
linoes, whoreoas thoy wore rolabively infroguont with motold
atudpoont. It wno wugéomﬁ@m that tho toob fop nilk
oouring argonions could bo o wsoful indox of unsatlsfactory
wloanoing tochniques to augpiemént‘thm-tmﬁml éaleny aaunt.
Th@maﬂ, Jones, Hoboon, U1l3ome ond Drune (1963)
aronfnod the boaotordial flora of favm dofzy sguipmont ond
atudiod ﬁhg.makiuiﬁy of difforont ﬁul@uxmm‘ﬁy'ﬂaaing thio
‘némaﬁinﬂw iﬁhiig;;s mille ofsor 72 h at 22%C.  Thoy found
that tho rooults could bo broodly eloseifiod fnte Poup
graups.  Tho firot group conoisted of active milk souring
~ bypoes suoh ns tho stroptocooel and tho coli~oopogones
apgandsms of which 08% ond B8A% wroepontively dovaloped aold

roactions. The second group wero typos In. ohdeh e high
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gragmrtimn ﬂowa mpmﬁ pvutma?ytir ﬁﬁﬁﬁt&@ﬁﬂ which invludod
&rnm«noqyiawu yaﬂm ot aa*mhim spmrm?nnmoywa Thm-thiad
gEoup nmludmd thuam uh*ah wora mainly @ﬁamtjwa In mile -
miw oouac, amwynnbnaummim, a;khrahuatnxim antd asporononous
&vnmmpaaﬁa R1/s) mmds.' Yhm fuuwth qﬁaup oamprﬁgad ghuaa
types in'whiah,gniy a small proportion of the cbralng
dovalopad aodd mm,@ém%mmlyt;m changoo. 1% was polnted out
that gome typos g?-bamhmai& appoarad to bo iﬁ?&umnaod by
theds soupco ond onvironment. O0fF Sho Gromenegabtivo eodo
icolated Prom stoon stoeilised aqudpaont, ?d%'ﬁarm inactive
I mdlk, ahgmiﬁg g &hﬂnga‘&n T2 h at 223C pheroas 624 of
thaso foolatod from auuénmun& 0&0?11&@@@ by quﬁtarnﬂry
smmondun compounds dovolopod pﬁnﬂm@iyﬁmz maautimna‘anﬁ
only 268 weze i@mativme The authors pointod m@t that the
millk opoldlage activity of tho microfloza of doley oquipmont
in influencad by the officioncy of atorilication, Culturass
im&laﬁwd from @??iaimntly ohokiliend op ﬁiain?@atdecquip»
mant wore molnly inactive in litnuo milk, vhoroas a much
‘highmy gﬁmpmﬁﬁian'm? culbturcs icolatod Trom bigh count
pinono ?@rmﬁdréa&@ é@ protenlytic roschions.

It wao alos gopozbed (Thonas, 1964) that 759 of the
pinson Prom forme whore tho indtial Qiraulmting‘tmmmarmbuga

wno 160°F or move had o kooping quolity of 45 houre o more,
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thotormined by tho olot on boiling tost at QQnﬁe Undy
505 of tho pinsos frow farme using lover tompecalures
‘(lBSmMﬂEBF) abtainod thig siondard.

Pabto (1962) pm&ﬂﬁs.qug that the voluos of sho
mothods used for the detormination of haatmﬂimiaﬁimal
quality of milk Lo nou of qunéﬁianabi@ value and would
appone to poedt inveotigation and nodification. Johno
(1960) améexuaﬁ that dyo roduction teots aro bosoming

lose ond ln@é rolinble for the asammmm&mt of aillt quality.
Thaso shorbconings becamn oven mezo fuportont with the

- offlcient and rapid cooling of tho milk, mmammﬁéniaa
by lmﬁg@r Hﬁldiﬁg timos ot low tomporaturoes. ﬁatém (1963)
alon posed the quastion vhathar, the total pumbor of boctorin

proaant Lo of fuportance, oy shothor tho typo of organiong

evon ¥ procent in only onall oumbors, AF of more inportonee

in viow of the difforent mothods of utilisabtion of millk.

Tho nwalﬁ?mnuﬁiaﬂ o maetaria‘sﬁ mlaanméd‘mquiﬁmant

Tho total numbor of bactoria presont in nilk doponds
not anly on the dogeso of iﬁ?amtlmn to whiech tha milk has
baon axpunmd; hut oloo on thedr growth botwoon iis production
and suboepguont procossing.  Such growth is offoocted, in
tuzn, by tho originol 30mpaa$ﬁiﬂﬂ of the boctorial floea,

the type of organicms, tho longth of timo that the milk 4o in
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t&énéih the ﬁémﬁaémﬁurm of uhﬂ mﬁik during this pwwiad
“and ihm amhimnt Lﬁnpprahu?a.

Thﬁ pwnlaiw&aﬁiaﬁ of bﬁLLur o 4o 0lso dopondont on
factors wnummratad ahuvao L Jhiimt &L st bm ﬂﬂ&ﬂﬁﬁﬂﬁ
1ihm% mquigmwnt X hnp nador ?arﬁmr in tha Fiﬂal'aantmmiﬂatian ’
it hma hmaw paiﬁtwm Ut ﬂy ooy (1964) that the exbtont -
af any aond am&nahiuw vaging QPO&& Ly doponding on the ﬁypé'

of aguipmant anﬂuﬁhu mothot off handling would perovide o
naw oneilonment ?ﬁr‘e@ﬁﬁmmiﬂaﬁimn and thie oould uitinatoly
load to a c"“?svwnt fiovo of tho émntmminmﬁing hduﬁaaia.
Thomae (JGQﬁ) aptod thot the rosidual micvoflioza uawiaa
guantitobively as well oo qu&@itatiy@ly Qmpgﬁﬁiﬁg,"ﬂmnngah
athm& fontors, on thoe u?s&miénmy af tho oloaning apernsion.
‘hwmmni daumlmwm@n»s in milhing aquipnent and mothods,
Chochnigques in okeansing, millk collechion and prosossing
hovo Inddcatod the neooosily Fow mowo iﬂ%@rﬁmtian on tho
hanboried Flopae in mwtahign to @auiwal and multipliu@txun
"“ﬁtmm and thm nilh mnmjimg@ watiuiuiog of tho bacbesis
in @ e anﬁ wenaamaud mi]km. 3” sho numarnuﬁ ﬁiif@manﬁ
apa 5 4 ualuaa i tho campmgitaan of tho hwutewial flarm
:Qﬁd thm lmnazuﬂnma of' ﬁéf?mrmnt gumupm of mﬁﬂ?ﬁ*&?@ﬁﬁi&ﬂﬁ
on bhﬂgfiﬁﬂl ubiliontion af‘aha midliy it muet ﬁme ba

overiooked that the eiginod Clora of tho olesnsed
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) pipelina is not nacnsaerily ra?lamtaﬂ in thdt of the MAtkai
:Emaxmy (l@ﬁﬂ) foted tho mivgrﬁity ai the éuntaminauian in -
pruipinent cleana@ﬁ‘xn place @wﬂ wb&awved that there was
,naithar & singloe snurma of aanﬁamgnati&n NOT was the
problem o single enuiiyn Buh i uaa raund that uhilst
) mmntam&naﬁian mith a Few pradnmjnwiing bagtpeia was
apparent, hw rasidual bagterio appmarad as thase uhﬁwh
wore mora eapahla of supviving an unfavouroblo ﬁnulwanm
_ mmﬁt. This is in divaot mwntmadﬁntxun to ahab Ltype of
sonbanination which would oppoor as a maaulﬁ of vosidunl
md Ik résiduas undergoing foxmentation ond whore a loxgoe
proportion m?_laéﬁic'atraauwmﬂﬁei and coliforn organdens
weuld be antiaiputad; |

Gibaon and Abd ol Melek (1957) discusssd the dovelop~
mont of hac%eri@l'pﬁggiahian in wilk and nobed that of the
range of typas of oxganicmo vhich ere introducad, o
© lavge p*upanﬁian find milk to be a veletivoly: &n?mvuuwable
sRuiranment. milgAupQEQQS‘EB have pronnunced celoctlve
ﬁrn@antiggf '%ha machanisn of this eelection was difficult
ta aﬁaai?y.'vfbé’éné@hh waéea‘a? a#ganiema differ; milk
oxhiihite inhibita&y é??aahg on ﬁﬁ@ﬁm&n baeboria ond @umé
orgenisms that multiply in 4% have been chown %o produce
cortodn inhibitory cubstencos.  Cuthbozd, Edgelld and

Thomas (1953) reviewing recont ﬁark on thermgduric



ﬁﬁﬂﬁﬂéiﬂ/iﬁAﬁiikg ghoved thot theoo opgonions do nob
reoddly mu Lip y in row nillk, ﬂﬁ‘tﬂm athor hand, Thomoo
(1964) atmt 3l ﬁhﬁt it e bulfuvnﬁ thalt many typoo of
'hmennrim nuitﬁﬁly more weadily in milky rooiduas oe
dadny &quipmmnﬁ ﬁhaﬁ in mildk, dua to the dilution of the
naturnd hamfavin&dal amma&mnwmn pirosont in milk, Thomas,
~ Jonog, Hobson, wfxﬁlamm and DEUHG (196 )indiaatmﬁ the
"_f ©. piagnificonco m?‘thm.qualiﬁmtiu@ aspont of @nnhamiﬁatiﬂﬁ
and tho Qgﬁsiﬁigiﬁy of tho mieroflora to nliopations in
aquipment and maﬁhmdm& This wos aﬁmm confirmed by othor
?Tj' ) ;ﬁif HORRARE © mﬂxvy (3963) and Enrhﬂan 'nﬁiﬂimgg (1964)
| “i'__Tnu naiurn af Lhﬁ mﬁrvuflmxn anﬂ Lhm“nxtant of qrowth io
dopondent on oueh Pawtmns'@m ghw ﬁhn uughwama of eleaning
vhieh nfﬁﬁptq tho. oxtont of onil Pomaining For nubrionto.
Maumy (&Bﬁﬁ)-@mg»a? tho mﬁinimd{thmt the concoptration of
the soll In rolation to the ldéaﬁiwn of tho contaninating
apgandonc is of ieporiongc,. w&ﬁh dsprovod mlm&néﬁng |
techniques bnth'tha4munemﬂ rentlon af the ool and the
’ ; =  , , ﬂ.nummér oF uiﬂb?m ﬁrqau. el mmu%d ha sndiced.  Fop $his roasocn
f;thasm bypos of pROanions mapahl@,m? auruiuing wd th thb
lotst consontration of smil‘mhﬂuld~théxﬁFama bo the

pxnﬁaminmu A3ty qunuimm in the boctorial ﬁﬂﬁu3mt1ﬂﬁa it

2',wa3 ?hDUﬂ by mQ:@y thub tho recidunl soil is not
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digtsdbuted ovenly theoughout tﬁm pipoling oyotem, bub
 that the mwgaé of waxinun depogsitlon included the pipoe
3ine jointe and the punpe
whiiéﬁigéw@kh oupfacoe would opposs to facilitata

mieﬁﬁiﬂg, KnuPmann, Hedeiok, BFlun, Phiol and Keppolor
{1960) h@ﬁ@_ahawﬁ'iha% thore Lo nob o direot xglaﬁiaﬂshiﬁ
pebusen surfaee ond ocloanabilibty. Any m&@iﬁaa& miorofiora
~is theroforo deopendend on tho relaetive mvai&ah&&ﬁty af
the ﬁwﬁﬂiﬁﬁﬁﬁh?ﬁﬁﬁ apy rocidund ooll.  The woisturg
hoogosnly for geowth would be oveilablo sinco any
inotelladion olesnod by cizpulebion methodo inwazninbly
“gaﬁéiﬂé pab aftor closalng. Growsth wvould, howouop,; be
pxpotted o be offected by tho oodl dilusion. Haxey and
Shnhond (1961) haww‘ahmmn hat wﬁgimﬁ arganie recldual
il wos iﬁﬂﬁ?fé@%&ﬂﬁ to intoefore with ohlorine
ﬁﬁ@ﬁ&%i&@ﬁiﬂﬁg thove woe stild adoguobte sosiduas to

pormi s b&mééximl prolifoeation. ﬁumh ﬁéaﬁﬁaéalmmya-
fFound ﬁg_mé inenpahla of ﬁﬁ@mM&ﬁméﬁﬁ‘hy gédgmaﬁﬁiwa
ﬁﬁ@ﬁﬂiﬁéﬂgiﬁﬁﬁ vores dononshrabod my“?£m@ﬁiﬂ§;ﬁh@ alaanaod
pipeling with a selubion sontaining 2 ﬁ;ﬁoma (w/v) of
avai&aml@ighi@wﬁﬁm Por oppoonimabsly &gxﬁmaﬁ hours and
measuring %hé diseipation of @ﬁlﬁggﬁﬁw The »ate of

dia&ig&t&aﬁfwma shown Lo be depondont on Bhe guantity of




hm aoil and the timoe gf‘enppsuuagk The use of owabo
'demﬁﬂsﬁnataﬁ that thé’ﬂuil w%& nob uni?wmmiy-ﬂéatnibutaé
but mﬂﬁnenbratad ok inmaﬁ?aut&unap ﬁﬁnh s jmiﬁ%m; in
who pycbiom, and {hAw amgﬁmsimma the Lmpontance af,éngwmct

donion of oquipnont, Pittlnos and componontc.  Any mebhod
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of atopilioation which Ls ot ﬁnrrﬁvd out: ofPLoiently munt

;$emg;Q in a Féym of amlentium hoetoricidal action which
wmmld‘pagmi“ ﬁi p?alsfwﬁatian ni gartain typoa, uhilol
hibquﬁn‘ﬁﬂ dﬂﬂu?ﬂy 10 Gthmgaeﬁ.
Thomns, Beiffitho, ﬁmvimﬂé‘ﬁmbbingﬁmw (1952),

.

disouasing tho gxnl&famatigﬂ mF hoot eseoistant hacterin

aft dalvy oouipmont, found thob. tho conditions which zosuld

id'm‘buiiﬂ up of a flopa vhioh ﬁmé vesontially thnnmd@ux&g
sould h@uﬁnmu@hﬁ‘mbmgﬁ taye m man§$ﬁu§ga'maﬁhimg in h@ﬁu
matér‘urﬂdmﬁarggﬁts raaulﬁié@liﬁ a pmﬂﬁimz aalogtiva
éﬁﬁriiigéﬁi@ﬁg-ﬁhm hamt-labiiﬁ&aﬁgnﬁismm hoing mainly
dostroyod, loawing o gémﬂtmw~wwuﬁarﬁimn of tharaodurie
*argénismaa Whopo QQu@pmant ip anly intmxmittmm%&y
mtaﬁil?ﬁgdg hoing ?equlmwly MHuhﬂﬂ wn gold or warm wn%av
thu heat labilo contaninabion budlas up nuch mezo

quﬁﬁkly than that of the ﬁhﬁrmmduria ?rgaﬁiamae Gihson
(19@3)‘has shated Shat Lha $Qﬂnisma of the Hoeillus

m:ﬁmm

ensogug typo booono moroe pumogous whore tho csterilising
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PROBOOS, whiﬁh io mnl§. eapnble @?léﬁ@txaying ozgond ems
vhieh dw not sporulalto, offast o soleobive haotoricidel
action and the nupher of sporeformors ineronos.

Thomaa, Jonoo, Hobeon, w&&&iama and Druoa (1903)
Fﬁuﬁﬂ>§hmﬁ ovan wharo eatisfactory resulic voro obteined
uaihgiqumtérmary ammﬁnium compounds, tho rasiduél haptorio
HtRe m&iﬂ&y aotive milk opodlago typoe and wore dominatad
by Grméwnmgﬁtiva ?Qﬂﬁe-.

Bibseon (1o43) wﬁsiminad thot the comperativoly bioh
.iﬁm;déngmwgﬁ thermodurie orgondons in glaés reloaser
Jore wéé duo to tho daatrﬁmtian of haaﬁ labilo organioms
mhiimﬁ tho breathent wan inauf?ﬂé&eﬁt to dootray the
o &hmﬂmadugiﬁ apganlense |

A ofmdlap offpct would bo‘ahhhgmﬁult of inofficisnt
siﬁmniﬂg mhﬁxe the hactepicidal effect of any deberpent,
hovover olight, woauld conteibuto to tho smmpaéitimn af
thé busiwzaml’Flmxa_ Hmﬂland:(lgﬁ?)’ﬂb%nt@d mgt that
ﬂﬁffmgant Qiemﬁihgvméﬁhmdg éaﬁ-milking émmhinam éa? favour
apmmif&bymﬁaﬁgmaxgani@mag~hhu$ making tho nethod &aAa#ﬁ&w&.
Th@smm9$GUGﬁ vhinoh inefficiond élmmniﬁg lmmu@'hlém offay .
.wmnﬁmgtﬁéﬁ for reoidual haﬁtw&&a and millk roclduns
mauiﬁ'p%auid@ o source of foods  Nammer and Bobed (1957)

stated thot tho prooonca of il solids on dnefficiently




a&aanﬂd'equimmeﬁﬁ pﬁauidmﬁfgmnﬁitiﬁnm‘#imﬁias b %hamﬁ:;
affoednd by mill |

'Liﬁ@émwmﬁg ?inﬁmgﬁa énd,ﬁxm?ﬁ(&aﬁﬁ) aﬁmwsﬁ.khmﬁ_ﬁha
Qf@@mt.mf dotspgont mmmmguiﬁﬁhfﬁééfaP moxe img@wﬁmnaa
than tho ﬁnm@mgaiuéazaf ﬁh@“Qxééuimtiﬁgfd@%azﬁéﬁﬁe
'Et"?mllaﬁﬂp thosofora, ﬁhms,siﬁmm thieg factar affoocts
the total numbop ﬂf‘hmmtmﬁia i;'ﬁﬁq;ﬁ aloo affoet tho
‘mmmﬁﬁéihimn of rooidunl baotorial flﬂ?ﬂn.fﬁﬁy;yﬂﬁtiﬂl
ﬁmaﬁﬁmaﬁgén'g$ bamtaﬁia wmulﬁﬁﬁhmr&?mém Q?Pwééia‘ﬁérm
of émla;@iua stopdliontion @ﬂd heneo grauﬁﬁ whieh wuﬁé
rosiobant wémlﬂ thm@e?mrm be provent &n tho residual Flaﬁg,
in geonbop numbaym; ~Kn:é&ﬁitiaﬁp mhmgid conditions cmwﬁéraga
”pﬂﬁ}ﬁszakimﬂp such opgondsms would bho neesont as the
dominent @muup-in tho bookorial flgﬁéﬂ'

Cappiors pb nl. (1985) inwesﬁigaﬁing thmY@?Fmaﬁ of
P Porent. stovdionto ﬁﬁ‘miikiﬂngQUiﬁﬁﬂﬁﬁ foung thab tho
panboriad Clore was affootod h?-th@ Instnlintion aé wmli
ae the mnethod of otoxilisation. whgraam aiorococed
wéadaminataﬂ on oguipnont ﬁhu@iiﬂﬂmﬂ‘miﬁhw& by sodiumn
5ypmnﬁlaxiﬁm or coustic breatmont gﬁ:pﬁan?mrmg'mnathﬂw
vfaim usion caukic endo imm@ﬁﬂién mxhibitmd n similop
patborn buk ndﬁ.wiﬁh atanm‘aiww&kﬁéatiﬁn@ Ho axggﬁﬁﬁtﬁaﬁ

Ces offerend for bhis phonomonon bub $t was bolievad that
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) éhanga'in ﬁh&la stem 5? gleoning had rsoulted in o
change 30 tho companition of the backorial 7lorn.
sy (lﬁﬁﬁ) ﬁmin%s‘éﬁt the iﬁ?lﬁ&mém of the roletive

pyailability of nutriente from the rosidual soil. ﬂrgmn&aﬁa
sapable of auréiv@ng on the lowsot ﬂmnm@ntrmtimn é? sudl
would prodominate in any xm&iﬁuai'?lofa@ méxﬁy ghawod
tﬁaﬁ with éixﬁd powg M, dilutlons in the Emﬁgm of

: 1ﬁ“$‘ﬁm 1ﬁ”ﬁ wore oriticel mindmal levels to mmppﬁxt
Cgrowth.  faxey and Shehiand (1961) head &&ﬁzwdy phiowi that

oguipment cloaned hy elreulation cloaning héd Loos thop

1l g oof mil& aulide/ml of leumm of oguipnent ouaninod.
| m#xay (léﬁﬁ) showed thet this 20ll vas pot ouonly
diaparaéd throughout ﬁhm‘mysﬁﬁmn in tho particolar
Inataliation which ho oxaninog iﬁ wan Pound in the
gasliobs of &hwkjaiﬂﬂg of tha ﬁin&l%ﬁﬂ oloanod ég,ﬁgﬁg,

in aﬁaiﬁian to theso faotors, tho growth ratos of

' ﬁi??asaﬁﬁ'gxauwé aft geganions very and, whilst allle koo
"hamn»ahmﬁn Yo evhdbit fohibitory offects on cortain
baﬁtoxia (Abd ol Haick aad ﬁibaﬁwg 19682), 16 46 concolvable
that milk reofdups wouldd aleo oxhibit thio inhibitopy
affeot, mhilaﬁlmﬁ'thm sane Ging providing nubelents Por

gthor typoo of bactoria.
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ihmsa A nm? thw mnly ?nctmrﬂ whibh Lﬂﬂtfﬂm the
- eomposs Lﬁmn n? thn raaidual hauturial rlﬁrﬂw Tho
agéwi?in ?nmun??atimn Gon. m?aw pramnnt anmmmw%ranmamﬁ

ubifah nay canixihuta to {hm pwndmmiuant i?nsag Thoman,

ﬁruﬂﬂ nnﬂ ?9ﬂq (¥ ﬁbﬁ) hmun ahawn ‘bhat ihﬁ@ﬂOuU.i'ﬁi@
kvpmﬂ‘a?-mimmwflmﬁm mﬁﬁﬁ~ﬂfﬂQU%ﬂtMY m%%%&”ﬂtwﬁ wit% garbtoin

enuironnents op sourees when such ogquipmont uas Aot

cloanscd satisfactorily.
Lomooibion of boctoriol flopn on form dalwy @qnmnmunh

Lompooiblon of bacboriol Plora on form dmigxw@qummmugﬁl

‘Themasg Deuiso gﬂd‘ﬁiﬂé (1964) havs Listed some of
the authoro of wonk th haﬁm &ﬂdimmtad tho prodepinond
typos a? ha&&arin ?aunﬂ on cloansed delry equipnent. Soom
“of the ropowpis quafad waro nat invao ﬁigaﬁiﬁg thmkﬁiarm
”id?r?gxm dmiry @quiﬁmSﬁt, mmt‘thm roaultc aro yoluablo in
inaicaﬁ ﬁﬁ tho nothade of d%??nymn&imt1un and identification.
ugpd and alao Lo groupo of nrganiﬁmﬂ absonvod,
Thomas, bauas, Hahison tind Uitlimmq (1963) cnzrxmﬂ
‘nur £ camprnhunniup inuamtiqv%imn danlﬁnq with the offeut
“of ﬂif?wraﬁu methods m? abo ?15 o on the hﬂ(hDELG%
mantmﬁi_a? faprm daipy hauinmanﬁﬁ The in?mrmaéien Bag
'ijbptmin&ﬁ ?rmmAtiﬁmgm;ﬁakén 65:35 ?armmhmvnm a popiod of
'%q&gﬁEydmwm“ Hhaeo tho ctorilisation haﬁ haon a??ma&ad

by steam, it wos Pound {ha@ the haston a? Plopa was

-




246.

\ ﬂumimated'hy'miﬁxwéﬁgwig with ﬂmrynahacté&ia and aorobio
‘3ggté?mrming vods feoquent.  MElking maching clustore

ef ficiantly cleonsed by immersion ln -cauctic eoda weze
zloo shuwn $o have a bocbeslol flosa of oinilaw
smmpgﬁéﬁian s gere bucket pianﬁa m??imimnhly'ﬁ;emnaad
by détw@g$ﬁﬁ étaxilia@r& pontalalng sodiun hypochlopito.
| Those resulis hepadly sgres with those obbainod by
othow wmékéra investigating differont deiry epouipnont -

Croaslay (1844), creamory plond; Hoy and Rowlands (1948),

i lking mmﬁhinp mlaétmagg Hugﬁas ana Elliaaﬁ (1940,
.gatisﬁagtgﬁily woohod odlk cons;  Cdgell and iddas {léﬁﬁ);
Forn pipolines sleaned by sizculation methudsy Goxey (3964),
opeomory pipelince; Jackoon and Clagy (3964), tomn
pipelines cleancd by ciroulobion,

Dthae work by Thomas ond his eo-vorhens has oloo
cmn?irmwd.thaﬁ-thw @ampm@itién of bagbopial flopa of

' ', ‘ : aquipmwnﬁ'whimﬁ'hﬁd h@@h aukig?&m;nﬁy cleansad wore

eimilax in differant inuamtigabi&ng; {(Thomnas, Druse
mﬁﬁ King, 196&5; _?hmmms§ Hobeon and Eleon, 19645  Thomas
Jonas, Hﬁbﬁuh;xﬂilliﬂmﬁ and Druso, 1963),

Thovo igs'hmw@uaxg not bthe coms aorommnent hobueen

didfPorent workors on the camposition of bocbopisl Plorn

of dquipmont which was unsatisfoctorily cleansed having
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elthoy medium op high »inse counts.

Thomas, Druce and King (1963) found that whore
millking machine clustors ware inefficlently cleonsaed by
immorsion cloaning in éaﬁsﬁin soda, rosuliing in colony
counts gxmata: than ﬁﬂ,ﬁﬂﬂ/?tg, active wmilk souping
pngenioms, ostropbtocoocd and Bramensgative sods, constisubed
approximabely 704 of the flepo. Similar resulbo wors
fplen mm&ainmé From hoket plonts shoriliood by sodium
hypuchlorito, In 2 leber fnvestigetion Thomes, Hobeon,
i Elaon (1964) found thet oguipment cleopnsod with a
dotorgont/endium hypochlorite or oeganie shlopine
é&mpmumﬁﬂﬁ had a flopa in which Gramenogative pods
gonsbisubad 324 whiloh micvoooced and abroptoguuel
togothey Qangtﬁtutmd appruxinataly 5. A supvay of
tho migroflora of poosly cleonoped fara daizy oquipmant
madde by ThﬂMfs, Pruge and King (1966) indicated that
chagmmhgximtia kinds of mioreflors wero WOED fooulantly
agsuelated with cortain sourgus, Micrucossi and
corynohastoria duninatod Flopa wero most froguont
an Eub%mﬁlﬁQMﬁmﬂ%ﬁﬁs huﬁ coli~aorogenns ORQORLORG WORE
aloo ?anumdtly found on m&iking machine cluastors. llore

avbivo nilk opuilogs types of Grome-nsgabive sods




248,

‘pradoninated in flora from paila'nnﬂ eooling units. ore
of the pilpeline milk plant ringes hed a flora dominatad
by streptococel than othar types of equipmant but 1t
was podnted out that this may have baen influan&ad'hy
difforencos in“cleuning operations at tha farm, |

Thomas et al. (1963) reported that the bacterial
flora obtained from pipeline milking planga varied with the
‘sysbam and efficienuy'nf_clamning. Uhere the detergent
éteriliaas containing sodium hypochlorite wso eiroulated
- at a temperature of 180-290°F the rinse count rarely
excesdad 50,000 calaniaa/?ﬁz, and was dominated by nierococoi
(SD%) with corynsbacteria and sercbic sporoformers together
cnnutiﬁuting:g‘maxa 157 of the total flora,

Atmﬁnaiﬁe: pipaline installation, where tho
detergunt/sodium hyp&mhlurita was circuleted at an
' 1nitiél temparaturs of less then 1&&”?, unaatiafeétory
<n§19ny counts 5? over lBD,Qnu/ftz'wmrn often obsarvod
- and tha bacterial flora was dominated &7&%).by an organion
| identified as ﬁt:agtucnénus faccalls uar. 1iguifaéiqna |
which eould only be eradicated by the replacemant of all
rubbar fittings and the eirculation of the detorgant

at 180%F .,
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Thaﬂthimd aipal&he‘hm¢ o variable clesning treatmant
the datérgant/smdium hypunﬁlqri§§ heling oixculat#d_aumatimas
“at 120%¢ wrid sometimas ét 130% . Tho rinsce were unaﬁtiSm
factory .giving colony counts nften axeeoing 106/Ft2 Qﬁd
the bactaricl flors was mixed, dﬁ% being hoat 1abiia
_a»gaa;amaviﬁc;udiﬁg 29% of mnliééarnganaa. It was
pointed bukféhab thaaﬁ rasulis agres with those of Edgell
and Widdas (1962) who invastigated the diff@rgﬁt makes of
nachine designad for in place claaning using thg
munurmcturérla cleaning routine with alkaline detorgants
and approved sodium hypochlorite solutions, |

| Thomas (1964) reported that unsatisfactorily
cleansed oquipment which gave rinsa counts much grestaer than
qu.ﬁnﬂfftz was charecterised by a floxre ddminatad by
streptococes and Gram-negative pods whilst microgooed
and corynebocteria wvers ralztively uncommon, UYhore such
aquipment which had besn washed by hand, was stepilised
by chlorine, the dominent organisms ware thaﬁtuauuot
(2448%) with miorococei common (19.7%) end astreptococcd
and non=pignanted Gram-negative rade fraquanﬁ (18.5% osch),
With pipelines claanssd by ciroulstion methods, the
dominant organism was agein atraptqcoaqi‘(57o8%) with

-micrococel Prequant (14.9%). The predominanco of
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atragtaguual in claensed pipalines aprass with atﬁwr,wnrk
with which Themas was nssociated (Thomas, Druee end King,
1960) . o )
o daaksun.ﬁnﬁ Llogy (l964) ?nuad that an 1naff$¢1qntiy
claansad pipaxiﬁa milking plant, éarticuléxly whare tho |
ﬁnmuarﬁtu:s of the ctrﬁulaﬁing dééargant/atariltaér

wae less than lﬂnQF, thg flura was dnm&nuhad by Grame
negativu,nmﬂa, 1ﬁcluﬂing coliforms and streptococcd.

Abd @1 flalek and Gibeon (1552) found that the
fFlora of inefficiently cleansed dairy equipment was
dominatsd by Gram-negative rods with microcei and
aarobic sporeformors frequant.

From ;Eis study of tha mamk which has besn raported
it seems that the composition of the bacterinl flors of
affisi@htly cleansnd dalry equipmant is the sans
irrespective of tha mathod of storilisetion or the bype
of syuipment. Theore weppsors, howsver, o ba leas
mgraamunﬁ‘in the composition of bamtarial flora of
ajuipment whers the cleansing has becn carried out sither
inefficlontly or indifferently. Whilet some aroups of
organiens occur more frsqqantly in the becterinl Flor#,

the varlety of orgunisms i more eomplex. It is pointaed
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out that the mathed and offectivensas of the clennsing
are but two factors which contributs to the number and
type of bacterim found in the residual flors of
ﬂquj.pfzxani‘; ‘

Not only are the numbers of hacteria in the residusl
floza important but also the type of orgenisms as well
as their milk souring activity. dny oritical avaluation
of the efficlency of cloensing of daiyy sguipment should

incorporate »m velue for all thros of thasa factors.
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THE NiL&TIﬂ&“HI& QFTWL&M fﬂl ?fm@&ﬂﬂfﬂi? ﬂf &@T%ﬁﬁ&ﬂ? :
LIEL&L&TIQN AED THE DACTERIAL FLORA DF PIPELINEYD m&%u&@
a4y EXNLH{ﬂTIuﬁ METHODS i RESCE I

he aatia?avﬁury prnﬁuatxmn af milk a? gaad

_-kawping quality 18 ﬁapQQQQnt Qn ﬁhﬁ &ﬁaﬂdaﬁd u? Glﬁaning }CZ NS

:u? Lha mquipmmnt.i tihorae the sla«ning 1m affactud by

‘3mﬁrru1atinn mmthmmw tha wfﬁimimnmy QF mlaaning ia ﬁuFlcatcﬁ ,.<-£*f

‘tin thﬁ numbmr and typaa af any raatﬁual wamﬁaxinxfﬁ;ﬁf- Jf} l

» pmputmﬁinﬁ &h Lha mxlk pipnlinma, rhurn aro many ﬁapaﬁk“ e ‘il

| ig;dnaxing u&th %hn harfarialmglgna aapumta mf mincui&tian

ﬂiwlamning in milking pmrlnur syabans buk cmmparativaly
’littla ahﬁmntlan haa &0 -fay bamn patﬁ ta thm huctarlnl
frlarm 1n wﬁgai&nﬂs o 'taundwbhwnshed' mi;?inq
inahallmt!nﬂﬁ. | ﬁmsﬁ a? Lha muailabin lihmratuwa )
dualing u&th ﬁhiﬁ aapamt hns &nwﬁ summariaxiby Thamnm
(1963). S |

ﬁn:&numatigghin@.gam wads to qéﬁafmiﬁﬁ uﬁgthén
tho ?inéiﬁgﬁ af. m&hé#'wmwkaw@, maanéng leh gatléu:
ﬁnmﬁékimﬁiwna,‘aqraaﬂ with aimilar @aﬁk cnprdad muh -
on 'maundwﬁhanﬁhaﬂ' ins&al&a&ﬁana in the outh Vnah

Aﬁ? g?ﬁtlﬂmdu
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CPART 1 AELATIOHSHIP BETUEEN TEMPERATURE OF
‘ LIRCULATING DETERGENT AND- THE TOTAL
“COLONY COUNT OF PIRELINE RINSES

| Igaﬁnllahiaﬁs. hn Anvestigation maa’nﬁriiad'aub‘
T to ﬁata:&inm th@ bectorinl’ flera of washed pipnitnaa
| at eight aumm«rmiml fazms avur % anr&od of timu.
The milkiag equipment at ons Femgas aﬁaminad ot verisble
pariods over four years, with ﬁinuhs bakgﬂ ?srbniéhtly.
The remaining farms ware soupled at thm‘&émn 1n§orval,
over di??oran% gﬂrimﬁm of tima, rmnging from nix
mantha to thres yvaes.

Fmm A, hed o doqpx‘s; sided milking byre with @
stainloss steal pipnlina.‘Jainau at tha @iaﬁan;_und by
Py galvan;égd eross pipe. The langth of the pipnl#hn}
uAS aépxuximaﬁaiy ﬁg‘fm@%¢ and ths installation used
&asgaiénm fittdngs. The hot water ues ﬁugplaud by
ong ﬁﬁ gnl&un alaahrin wabep hamhwr.

it was #aunﬁ thmt soven uf the. ina&allat&mna uaeﬁ
one af’ hwa grugriaLary alkmlina uirnuiating aatargan&s.
ifhwir upﬁtaximaha cumnaaiﬁinn. with that uaud by th-
| aighth instmllatzan;*is @swan malnw._ Farm A used
ﬁmtargant I with addad saamum hypoohlorite.

nggmgf mua a larga dauhls uyra w&th a new Fullwoad

' 1ﬁ'inaﬁallutimn whimh inmludad " fullauad autonatic cmntmnl




- fayﬂtsm fat alanniﬂ@« fhnnmﬁu@malmﬁ fant, m?'gamaa

, ‘psgalinw g the ma%ﬁm wag suppli&ﬁ hay- nnu B qallmn‘

- “hgb<wntar:utaragaqheﬂﬁm:‘h fh@ ﬁatungmﬁt tissg wms 3,

L and 6 ah&u ma@ addad &adiuﬂ hypmrh&amitna

\

lsgggmwg‘ wag %nathmw Rnagﬁighﬁ 'xnuﬂwwbhewwhﬁd'
anunllatimn with a ﬁmunxm Yas hagwd hysa, mxﬁhnugh
\”ﬂli tha atanﬁinnm GeRe nnt usne Fﬁx nidking aam@*
‘;_rh& pipa&inﬂ was uf gxmaa muﬁ wos L70font in &nngtha :
~‘¥hﬁ hmh wmtaw waﬁ %Mpplimm hy & stesn boiler: whiﬁh 4
uurﬂad wrmd. ?ha ﬂmhmxgmn% uamd mnq ﬁ@tﬂtganu ﬁ
*:mwﬁ to tﬁim thg ﬁwﬁium hypmﬁhlwrsim uog: aqamﬁ.
gggzzgg wao a ﬂmmwafvnn 'rmundmthquhmﬁ°: ‘
"_ %wmtml&mhinn mﬂhh hhﬁ dmubﬁa by£Qn: Tha- piwm&ina, mhiah .
-uaw ?& ?ﬁna in &mngbh; umm ai akm&nlu bisl amwm&. Hisk
‘. uaﬁar uns mUﬁﬁl&ﬁﬁ By one. G gn?&%ﬂ olentria %ﬁbar
“.haaﬁga angd Aho Full Hﬁ?hiﬂ& ﬁ?watm&n& Huan. €araimi'gub
fﬂ%ﬁﬂf mﬂahfmilkﬁﬂg. “Th& ﬁatatgwm& Whiﬁh wamfuaad mﬂ#
ﬂﬂtargmnh ﬂ ﬂa wﬁi@h mmﬁ nudmﬁ a@dium hypmah;ur&ta*
| gggg;ji haq a nisty’ indgm&Aatxun with @ 1%&@@ dmumla.'
‘myfs. Tha ﬂnstallat&mh waﬂ by Alfa ana! and thﬁxa*were
»“ n ?nah nﬁ ﬂﬁﬁiﬁlﬁﬂﬂ ﬂ&aﬁl giﬁﬁl&ﬁa. Hut uatwr wna

ﬁm&ﬁ%ﬁud hy @nn . am*&mn rAtar hm#ﬁar‘gqa_ﬁhﬁ ﬁagqgggnb
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uaad was datargont A, with thoe addition of sodiun hypo-
chlorite.

Farm £ woe on ALfa Loval *roundwthaeshad®
installation diﬁh 160 fest of atolnless shaol pipgk&ﬁa‘
?hu gotergent whioh wao med was nod ong desligned for
cirgulation clopning, ond wag sold for gensral purposo
olecning.  This wes cireuloted with the oorrect amount
of sadium hypochlogdte. Hot wster was suoplied by
ona 50 gullon elacieic wabter haa;ar

Fapm B was an ALfa Lavel !nuunanthnamﬁmd'

dnstallation uhich was an older ingstallation and which

included @ separate veturn iine. The length of the

stednloss stesl milk line wao G8 Pest, ond the oleaning
was ﬂmﬁa by detergent 0 with the addition of sodium
hypochloribe.

B £§§gﬂ§. wao an oxtended milk 14PL with only ons
piakQQp goint The sigalina was only. 30 feot in langth
o the iﬁaha&lm&&mn mﬁalby Alfe Laval. . Tho dotergent
whigh was usod was dobopgent A with ﬁhn)aasxﬁgt anount
of gndium hygaehiér tn. Tho hot woter was supplied

by @ staon budier which busned eoal.

Lowpoodbion of detargont usod Tor cleoning.  Saven

af the lastolletions used one of two propriotary
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eivoulabion alkaline datergents. In the otghth
installation the ciroulation wos earziod oud with o
ﬁmhmrgént‘mhimh Bl wmwn ?mmmmLaﬁﬁd for ganarai
purpose oleaning. In nll cnoen, oxoept ane, ‘the
' ﬁatmngaht was odreulatod uibh uddd aadi hypnmhlﬁrSﬁm
ﬂtm aive @ @uﬂmmnt&&%iﬁm‘ﬁf Eﬁéhﬁﬁﬂ,gupgmi'mvailﬁble
aﬁlprinaﬁ~ The ﬁwmégﬁian was, with installation i
whore the elwmwinq wen sontrollad by en oubometie
eviwa phaeza the daﬁwrgwﬁ& rivmaiﬂbjﬁn Uum sal&mﬁad hy

2 pinso mnﬁ Y ﬁinﬂ! storiiising rinso ﬂmntﬁining
ﬂpﬁruxtmuﬂmay Wﬂ Befiiie avmiluhﬁ@ ahloping.

Tho anﬂwmvimatﬂ mmwy@w;bianan% tho &nga.dmkétqanta
nro as ?Qlluuazm

ﬁahazqant ﬁ - ﬁaLawgmn

o um mw&mm@limgtw A6 ”ancium mﬂtuwtlinaﬁ@ - ang

L]

Leienndiug optihice -ﬁqaﬁium qarhunaha o
phesphata. it (anhyﬁvuua) AN

wodium txipolyphosphobe 85 sodiun’ haxumptae
phosphote o e

ot

nonwionio datamgant bt
Qatargnn& G
Sodium carbonste (enhydrous) 65% -
socium motasilicate RJ%

gsudium polyphosphote ‘ £
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Bva!ininﬁxy hw@akmﬁn( u? ff dieing inaﬁailahianme?‘

1hwr@ maa ) graixmknury Lraatﬂant i tha mithing

-wqaipmwnt, ﬁmah me b u@mgmling uf e pinuiiﬂaa aa Lh@
aanauml m? nny rum;nm fiﬁt&ngua fiae maa ny akturm%ian ‘
‘ ‘ﬁ i in tha mwthnﬁ af wlﬂanang ar Lhm ﬁaaﬁng@ﬁﬁ uaadz

| It [FEt mnnaiuﬁrad ﬁhmh any aiﬁurut @n in ?ha ayn?em _-
ar ﬂlamﬁing uauld giua an inma&ssmh pirtuxa g thn .
muatawiwluqimal atﬁndzrda uhimh w&ru heing smintﬁlnaﬂ
uy &ha yraﬁ&maro, nmming the 1nuaahigmhxaﬁ it baanmm

' ubviuua that tﬁﬁ‘xmﬁulﬁﬁ ahtainad on auvusml u? iha ?ﬁri
in thw ;nunatigatiau aauld nui ba mnnﬁiﬁvrad na
;atiafﬁhtﬂny uhan Judgad by stﬁnﬁaﬁma uﬁivh ara ganmrnliy .
&uawpbmd mm aﬂiﬁg a&hiwﬁau&mxy (m&ﬁiﬁtry nf ﬂgrieuituru,
iia%axiwa uﬂd fuad, 195ﬁm.b) uh@n Lwa L@»al uaunt of
rtnaaa whmuid nnt axaaad wa,amu nalan&w&/ﬁt v hu& ne

f; a?fant wae. madu kb rarwwah tny abviaua tau&!a in tha

| glmaniﬁg aysiam ﬁuwing Lhm uaura@ af %ha iﬂ#ﬁﬁn&gﬁninn* f'

| MQaaumamﬁnu i airmu&m in Lumgaga%urg@¢ Thﬁ |
mximuﬂ hwmpmﬂuﬁura u? Lhm m&xmuﬁmﬁ$ng &miu&iuna w&ra

d%ﬁarminaﬁ by mttm&h&ng m amr&wa ai pawar hazmmmahmr& Lo

ihg sumutian iuaet ﬁﬂﬁ uuﬁlu& (Manz n Lia., &nnuan)

xhaaa pup@wxﬁhﬁvnamatwro aﬂa atripa aﬁ sanuitimad paamx

2 ahivh turn hlaak uhmn nhm ue%p@#mtura aty m&na a nartain )
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pradetermined figura, Oy this mmens 46 wns puseible to
ghiain a permsnant record of the mgximumftumyaxmhuram
abtsdnad during the civonlation. . 7ha§@ gheips ware

atbtached to the axﬁar&aw of ateinless atasl pmrt& of

the uquipman& minmn thm prbarnal &urﬂarw ﬂf glmma

vﬁuimmant wmu}ﬁ give o lowee raading @# tha rsggulﬁtzon
temporature dus Lo bhe poormr conducting nharamhur&atima
of the glasss (Plates 6 & ?);»' |

fisthod of sanplinn, ‘Riﬁuas Ware ﬁakhn of tho

cleensnd @&pﬂlinw by deaving frmm thm wnﬁh ﬁSwﬁaw%

ﬂtalinahk f tnasured e Lume aP 3 strnngfh Hingﬁr

 solution cmnt&&n&nq dew (w/v) aﬂ@iuu ﬂhiunu&ghnta ta g

neutralios ﬂny naﬁiauml ahlurinﬁ kaﬁ up My the ninne

in the pipelina. The ua&uma mt th@ rincpy depsnﬁmﬂ upon ‘

the denoth of the plosling. au??iaimntjwag;ugaﬁ ﬁa

pormit ppproximabely GOD=600 mb tn collech in tha

rsﬁaiuﬁr Jwra.‘ fn the naimr&ty mf ﬁha iﬁnﬁallmhian& in

‘tha~£nuaﬁtiaatinn thiﬁ ﬁﬁ@@ﬁh&@ntﬂﬂ an initim& waluma
o of 4 1xtraa,- c |

In some of the iﬂﬁ&allmtiﬂnﬁ the pigﬂxina mas u»ahanad .

‘zﬂmnnaateﬁ ﬂu&inq the washing mpuratian, T RAY auch

~ instwllations, half the sterile rinse was drswn heough

A raﬁhar thnn ] aamp&«ha airaui*; s ﬁhn tmm arms woere Hnly
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e e \'

:tﬁémaﬁﬁ“ééatﬁﬁ£‘ﬂtﬁlivﬁﬁi u? uabh agm.uihh th Crossy
T;&ﬁ.pa ai&hnr‘ﬂimgunnnw%aé ar iwulﬁta& hy mgnna af @ |
:nu&t@rrly ualua, |
3iuh hhm vavuu% gurg aparatimqe 3Lmr11a lumg milk
Lu&a ua% inﬁmwtea in Lha leﬁs wuntmiwing the minsa, mhivh
"-:wmp ﬁwuwn up thrmugﬁ mha Q&&ﬁ*?ﬁﬂk* intw Bl pipml&nﬁﬁ
- anﬂ ta &hm rmmaivm# jaﬁaa Fﬂﬁm Lﬁin uaing tha rin&a
 1jj,. ~:'-l.mam dm&iumrad by nha uwatﬂkiﬁﬂ 0f %ha il Ll puaw %hvaueﬁ
- "fthﬁ mil% ﬁuliumwy w&ma and nal&amﬁ@a in o stordle Flack,
fﬁm winaw& mmra am$&&m uﬁth&n Fiuﬂ hougs of aamyiﬂmg¢
. éiQﬁﬁ&Ey Lt Wao- $ﬁ%guaﬁﬁ o ﬁnhmnmiua the
z',' ¢ﬁ“ o ' ' | @sapurﬁiuna o, divfarunt QROUpSs. mf hmriax&w using ﬁ&f&nx@a%
o ' ﬂaalﬂntiva maﬁime xa wa& fa&u &hm% mame 3uuh daﬁgﬁnxn &;wa-
:'mzw@ using amlan&an snlaﬁtaﬁ irnﬂ hhuﬁa @ultﬁuﬁtad on |

'Vgamhral maLk agarp any waaultm uuu&d nnﬁ nanaaaaréiy b

Lof trua inﬁ%matian Qf nha ua&uax Flmra a? th piaelinag

i

*” 57any maﬁhnd a? hautwr&ml culhiuatian, unntﬁuar thu madéwn,
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\'mijk ugur‘and éncuhabing For 72 h uL 5@ &.. Tﬁ“a ml of
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w@iﬁﬁﬁwa puouLranga peanined congtant over the temparaburs
xaﬁgé axmminﬂﬁ,
Tha xﬂxﬁﬁisﬁmhiﬂ was laas well defined betuman thn
;Q??aah oF &irﬁulatﬁmn Lemporatusg mf dmtarganﬁ anlution
'.aﬁd ﬁhé ﬁﬂmpﬁﬁitiuﬂ af tho boactoniald ?&mﬁ&»thhn bﬁ&waaﬁ
; di?f@@éh% inaﬁﬁ;&at&anéa Tho uoo of solective media
Afpérmi&ﬁad iu&?inmidmﬁﬁ@ af difforent groups QF arganisng
lﬂﬁmﬁgu;@ﬁmmiﬁaﬁ An @wi&&imﬂ.tm-ﬁﬁf?ﬁ?mnt dlnmulmh&ng_
:"ﬁmm&éég%qwéaé&hﬁ miWﬁmwan& iﬂmﬁmllaﬁ@ﬁﬁa h'Tﬁwxa_waa'm
‘fg&&abw?%ﬂi#wgé&ﬁyﬁf hmuﬁéxiai %yﬁma in higﬁf%ﬁnaa_aauﬂta-
%ﬁaﬁfﬁ$§ﬁé'@ﬁa?#insm1&muﬁhc yéﬂm-imm; High rinse eounte
Qar@ Qéﬂmliy?%ﬁﬁﬂﬂ wlth 3am!tumgmbatuﬁe elroulations
Vﬁhiiﬂi.&hﬁ uaééﬁfémélmnﬁium wmﬁim géw&iﬁtam the enumarnbion
.m?lﬁié¥§rmat géamém of bactaring A% wss Found ﬁhgt tha {1
of eong vore of ldeitod uvso in éhw abuonen of further
dlognootie oot flanndtol oalt oper ond violet red
bile agor ave sxooplan of ouah modia. The results of
updng Yonobrold nlldk agor with the @ﬁdiﬁinn of erystal violot
for the onworation of Gromenonablivo organfiens waro Found
to Bo too vardeblo in khis invootigotion to pexmit eny

Coonelusion o bo deown.
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pramas : Long Y Iﬁ .

i thn booborial Plorp of sinoon of mﬁﬁﬁnﬁnd pipnlinas.

!*if” REOGLLRIT A AN 5 ,‘ L&alliﬂ?}! CEA RIS GE LR hr.mhu.&nh.z,mw \JHW
mﬁm&m?ﬁﬂsm\mpﬁmam@ﬁ bo b quiﬁm divarsa, With tho
uxmaetimﬁ wf Panm qu&ﬁiﬁmm? the groupn mhinh FIUN

iﬁﬁﬁt??imﬂ; nnmh uunahanutud about 105 of Lha tutnlw

18,44 mwuaing hy@ﬁa d@mxﬂmwmﬁ with incroseling Lampurm&urmue

At ﬁighmw boapored uvqm mi&rur@awi alid vwvynphﬂnkewial
woro the ﬂ§&iﬁﬁﬁt QLGS Thagg r@qu%ma wtth referance
boy gn@ mmuﬁg sARooG, mqwnm el th ihmaa obtoined by other
wos& 2o uhe Invostigabad ﬂhu baotorial flope of farn |
dadry onuipment.  Thomos (196&) who poported suLveys on
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af aquiptong othor thon @ip@l@ﬂﬁ;ﬁiiﬂﬂrﬂ clieanead by
mh@miééim,imnﬁ‘ﬁﬂgm&i ard Widdag (1964) with pipelines
almanuﬂ by oirculobion cleaning ond chustico ?lnéding.
?hawm BHIG 6 u@ﬁiwtimﬁ in ﬁhn:&uﬁﬂanma of hwat

labile typas ovon at highor tooporatures nobed of

difforont inatollations. Whore the olosning wae
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poefordad i o undfoein stondand mahhmaAa& ventfirond by
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Peeo Prom epldfopn contoninetdion iyrospective of the
tampopobure oFf clyoulalion and tho olze of tho totsl
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Table 6 Tmtél golony count ﬁﬁ ?eastréi mille agariaf,'f‘
C pipeling rinsus in rplation to mersed i
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Table 7

Totol colony gount on Yoastrol mille agar of

Lonporatues of eirculating detorgent
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‘pipeline rinses in relation to maximum final

=

. N Témh@t&ﬁuré - fivarage . B o Numbax.
Form © of debargent 'aqgﬂh/ Mfanga. of of -
o apdution (oF) - PE° Total count . . Rinses -
. 110 235000 65000 - 366000 6 -
A 120 221800 29400 - 6V7600 12
170 © B4200 700 - 224000 16
140 20600 2400 - 740000 17
150 29200 9900 - 60000 - 17
- 160 20200 7500 - 39000 B 76
it 310 180500 | B
) 120 02500 4500 - 100600 5
130 44200 4600 - 07400 7
240 © 12300 - 114
L 120 200500 14100 - 440000 2
130 204000 61200 - 440600 7
140 173000 6800 - 397600 B
150 11000 B4ADO - 36000 2 19
D 130 253200 81000 - 376000 7
140 35700 24700 - 267000 9
150 41100 7400 - 74400 2 18
g -130 43100 28700 - 74200
- 140 21000 6000 - 47006 S 10
¢ 130 ' 6300 2900 - 14200 4 4
- 260 4500 2000 - 7500 3 3
H 130 GO0 4700.- 7800 2 2




Table B8(a) Relationship betwsen the total colany count
- and different groups of bacteria of farm '
" pipelines washed by circulation cleaning

FARM. A

Total\uulmny coudt/ﬁtz'on Yeastrel milk agar

Less thgh 6 mara.tgéq_

Typs of .
2.5 x20° 2.5 x 10°-10° © 1 x 10%"

arganism

| Lactobacilli 21700 (32.5) 22000 (32.7) 18400 (25.6)
~Staphylococei 26100 (39.1) 28900 (42.9) 34700 (48.4)
Coliforms 1300 (2.0) 1500 (2.2) 2200 (3.1)

 Gram -ve - : . o T
bacteriaf 2100 (3.1) 3400 (S.1) 7200 (10.0)

A Sboreq 7100 (20.6) 4300 (B.4) 3800 (5.3)

Thermoduric

‘bacteria 8500 (12.7) 7200 (10.7) = 5900 (B.2)

MecConkey . E - |
“Broth (%) oo 0 S

Milk souring . : _
organisms (%) 0 20 . - .60

The figure in parentheeis is.the count expressed “
ag a parménﬁﬂéa QF'hhéjtuthl'cudnﬁ'uhyainad5byvall tﬁbgu: "*‘l

selective media.
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faﬁlé 8(&) Relatinnshig between the total calanz count

and different groups upe of bacteria of farm
pipalines washed by circulatian claani;g

FARM B °

B nype uf L : :
] R8s tha o m . moma than
«c{‘,°”9?“15m B 3.::1‘g 2 x 107208 1 xa0®

Total nnlony cuunt/?tz on Yeaﬁtrsl milk agarp '{“né

Lamﬁbpapilii © 22700 (6?;0} 24800 (59.9) 27600 (56.9) -

Stephylococei B850 (2.5) 2400 (5.8) 4700 (9.7).

Coliforme 5400 (L0.2) 6500 (15.7) 7700 (15.9)
Gram ~ve \ _ :

bacterie 6500 (19.4) 7100 (17.2)  B1E0 (16.8)
Spores 0 600 (1.2) 300 (0.6)
Thermoduric . - e o ‘

bacteria 300 (0.9) 100 (0.3) 100 (0.2)
MacConkay y S

Broth (%) LI . 50 70

;Milk souring

nrganisms (% - © | 60 ', 4 70

The Figuretin parenthesis is thm count exprossed
- a8 a peroentage of the total count obtained by all the

L _”éa;ébtiua media.
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- Tahie 8(55  Relationship betwesn the tmtal;éolmny count

and different groups of bacteria of farm -
pipelines washed by circulation eleaning

Farm g,:;“

Tutal moluny count/Ft on Yaaatral mil k agar

Tore tgan»}_”;

‘Typa QF | Laas thag 1-'u
‘ G
o l x lﬂ

‘nrganiam C 2.8 x0T T 2.8 x 13 4lﬂ~

‘i-hFram »ue S ' e e
| bauterie QUG (13 ?) . 1150 (16&7)' B

r"apnraa :;'.“4‘3;200 (? 9)* : '100 (1

‘t.Tharmuduric

‘xtéatu&anilli;Qsngn[(aékvj © 1700 (27.6) . 1080 (17. 4y
'f”taphylccaouil_i&bn (20 ﬁ)f 1800 (é@;ﬁ)l'.fLDGU (31.4)ﬂ"'

_,-'[camma 800 (11 a) 100 (07.9) 1200 Q. 4)_'

1350 (23 4);7¥‘

;Giffﬂ~j‘ (i N

Cbacterta e () w0 (ws) s () |

:-fu‘ié’étié‘ak’gy T
| cBroth (A). 25 . e8 100 -

  mi1k amurinq S N o
: urganiwmq (%) 0 o o - N A1 [

Tha Figura in gﬂranthe@ia is the wuunh axpraamed

as a. pareanhage of Lhe tatal count ahtained mn all tha

aelectiva media,
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Tablm a(u)(ii) Relatiunahig betwsen the total colonz gount
and different groups of bagteria of farm

Qigalinaa washed by oiraplation cloaning
FARM C - cold ¢1r§u1afion 6F‘iudaphmr

“Type. of

Total cnlmny umunt/ﬁt on Yaastral milk aqarj

organisma () .75

o o Lese thag Cw . more t an
-"?9‘-’"3'9'5“4-, 2.5 x 10 2.5 x 10°-10° 1 x 10%
vLamtdﬁacilii _ | lﬁnﬁ}(lﬁk7) '1400 (12 9) -
' Staphylococet 3500 (36.5) 3480 (32.2)

| coliforme . 3500 (36.5) - 4750 (43.9)
| Gram <ve o L 2,“ o
) babtaf&a 980 (10.2) 1190 (ll.ﬂ)
_%paraa-. | 0 | 0
'-nThermurudip
bacteria 0 0
| WacConkey - | T
Broth (%) : 75 100
fiilk souring
100

Thé,figura in parenthesis is the couni expressed

'¥salactiva media.

 39 a percentage of the Lotal count obtained by all the




-;Tabla#é{@)' Relationship botwsen the ﬁa%ﬁi%cmiaﬁy'nadﬁﬁkgl.
w0 -0 opd diffarent groups of bacteria of farm -
. wll pipelines washed by circuletion cleaning

~ FARM D

| Tmtal uolany amunu/Ft an Yemstrel milk agar;

| Type of o ekl thag ?" flore tgan N

orgenism

2.5%10° 2.5 x 20%-10° 1 x 10
o7 Loctohaciiid 155900;(59;5) B 3ann_(39;n) 3700 (aa.g)ﬂ'u»‘
| Staphyiuémébiu; 400 (4.0)  l4oo (16.1) 1400 (15.2)
~Colifarm8 L0 a8 (Sfﬂiv 500 (5.4)

,Gram e . Ce )
bacteria - 1000 (10 1) 1650 (17 ?)g' 2100 (22 8)

Spares _f'gf’ﬁnn (6 1) - 600 (G. )1;' ;jpg;:(9;5>'

Thermodupic 0 .- S
,bactaria 2000 (20.2) - 1500 (16.1)- . 800 (9.0)"

’“,:mauCnnkny o LAl e ey
U Broth ( ) .20 - 400 e s me0

;ﬂMilk auuriﬁg :

Thm Fiqura in parmnthesia is the aount axprassed

':as a peruentaga nf Lha tntal cuunt mbtainad by all ths;t

' ST

7*;salenttua m-dia.«" - "EGJ
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Table B(a)'vﬁaiatiahahip betwsen the total colany cnunﬁ
3 and different groups of bacteria of farm .
pipelings washod by circulation cleaning =’

FARM E

Total bolony cuunt/Ftﬁon Yeastral milk agar

Type of  Lass thap . iore thgn
orgeniams 2.6 x 107 2.5 x 107-10 1. x 10

Lactobmcilli 4600 (60.4) 2300 (36.2) 1500 (30.0)

‘stephylococel 350 (6.9) 700, (12.2) | 1000 (15.9)
Coliforms 100 (1.3) 1150 (18.2) 1400 (22,2)
Gram -vo : | A

bactaria 1800 (24.2) 1200 (18.5) 1300 (20.6)
Sporos 600 (8.1) 400 (6.3) 200 (3.2)
Thormoduric -

bactorda . 100 (1.3) 8OO (7.9) 900 (14.3)
flacConkay '

Broth (%) 0 60 - 80

ilk souring ‘ : .
organisme (%) 0 , 60 100

The figure in parehthosis is the count expressed
_ @s a percentage of the total cq&ﬁt obtained by all the

gnlective media.
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Table 8(f) Relationship hetwsen the totel colony count

- and different oroups of bacterla of farm

pipelines washed by circulation

FARM F

Total colony counﬁ/?tzan Yoastrel milk agar

-'organisma (5)

Type of Lass thag 5.6 flore tgan
organism 2.5 x 10 2.5 x 107=-10 ix10
| Lectobaciili 1200 (65.9) 1200 (74.1) 1000 (73 §)
Staphylococei 20 (Ll.1). 20 (L.2) 40 (2.9)
Coliforme 200 (1150) 200 (12.3) 170 (12.5)
Gram -va N :
bacteria 100 {5.5) 100 (6.2) 50 (3.7)
spores wo (5.5) 0 0
Thermoduric : o A o - .
bacteria 200 (11.0) 100 (6.2) 100 (7.4)
| iactonkey o
antha(%) .o o 0
_‘Milk souFing -
0 0

The Figure in parenthesis is the count expreased as -

‘a percentage of ﬁhe_%utal-anunt obteined by all the

selective madlia,. .
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Tabla 6(9) ﬂmlmtianshiw hatweon the total cmluny gount
‘ - and different groups of hactaria of farm

g galinﬂb washed by eirculation cleaning

FARN:- G

Total nﬂlgny odunt/?t on Yaaatral milk agar

"] Type of Lesa thﬂ@ ) e mara tgan
| organism . 2.5 x lﬂ 248 % 10“»;3-. 1 x 10

Lactobacilli 600 (38.5)

 ”H$ﬁé§ﬁylb¢oce1"  60 . (3.9)

| coliforms 16 (L.0)

Gram=ve E
bacteria 45 (3.0)

‘Spares’ 150 (9.8)

Thermodurie

" bacteria 700 (44.9)
MEmﬁonkéy

 Broth (%) | 0

Milk séuring
organisms (%) O

The figure in parenthesis is the mouht:éxpraaaed

a pércentaga of the total count obtainsed by all the

‘se&actiVQ media.
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Tabla B(h) Ralatinnahip batwean tha total nmluny count
and diffexont oroups of bacteria of farm
pipallnes washed hy uirnulatiaﬂ cleﬁnimg

Farm H

rutal colony mnunt/ﬁt - on Yaaﬂtrel mllk a0ar

fore ghmn

f?pegaf 7 Less thar
6
~1 %10

organisn © 2.5 x W07 2,5 x 109-10"

Lactobacilli 2700 (49.6)

Séaghylocogci 350 (6.4)

Loliforms ~ - - 620 (13.5)
Gram 3ve . o
bacteria 1050 (lQ.B):
Spores ' 50 (0,9)
" Thermodurino :
bantaria 550 (10.5)
flacConkey ‘
Broth (%) 0

ffliilk souring
. organisms 0

'Thae figure in parenthosis is the count aiprBQSQd
. ag a percentags of. the total ecount obiained hy all the

saiactiua media,
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Table 9(a) The mwmmnw of tomperature of circuleting detergent on the wwnwmmwmw
count of the ﬁwumwwmw
FARA A : .
- gounit/ml initiel kinse
Tempsrature(gf) 140 156 16 170 180
{ L) _ 60 . 66 , - 71 _ 77 82
Lactobacilii 21360 (21.8} 19280 (23.8) 16730 {(16.2) 20100 (25.5) 221g80 Ammnmw
Staphylococei 45280 (45.1) 48300 (55.8) 39800 (38.3) 37400 (47.5) 31000 (42.4)
Coliforms izeg (1.9} 2538 (3.2} - 3008  (2.9) 3180 (3.8) 1700 (2.3)
Gram -ve bacteria 7200 (7.3) 22310 {(2.4) - 31208 (30.0) 2818 (4.5) 3100 (4.2)
Spores ‘ 4320 (4.4) 4200 (5.2) e300 (5.7) 6700 (5.7) 6500 (8.9)
Thermoduric = . T , A _
bacteria : 18060 (18.4) 4200 (85.2) 7200 {8.2) - 8600 {10.9) ‘8800 mwm.wv
. facConkey ‘
Broth (%) ) £ a a 8 0
Milk souring
organisms (%) 46 - | 20 R : B g g
Tetal co omw : . , T o :
Tota \m.%., a2 lew 20 1366 329 114
flo. of rinsss ; , .
examinad & ig 22 X 3

The figure in parenthesis is the count expresced as & percentage of the tetal count

obtained by all the sslsctive media.
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3

no detergent an the bectarisl
ne

Table 9(b) The =ffect of temperature of circuls
gcount of the zige

pay
[
el

L

in
i

FARE B
count/ml initial rins

Temperature( & g 150 168 170 18g
°c) 60 66 . 71 77 . 82

Lzectobagilli 2800 (17.2) 12080 (47.7) 25200 {69.2) 28480 (83.7)
Staphylecocei 4500 (27.5) 4150 (10.5) 870 (2.4) 96 (2.2)
Colifarms 7500 {46e41) 7800 (19.6) 1208 (3.4) 770G (18.6)
Gram -ve basteria 1340 (B.2) 8500 {(21.4) 8310 .(22.8) 5100 {11.7)
Spores . 260 " {1.2) 400 {(1.0) 708 (1.9}
Thermoduric ‘

bacteria B _ o 158 (C.4) 300 (2.7)
fiacLonkey . .

Broth (%) 50 85 60 o

il mumawam : .

orgenisms (%) 15 . 80 : 48 28

Totzl colgny B 4 - _

oint \wwmx 12 108 1325 355 26
No. of rinsss ﬂ" . o

exanined , 2 5 6 :

The figurs in parenthesis is the count expressed as 2 psrcentags of the total

count obtained by all the sslesstive media.
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Table S{c) The effsct of temperature of circulatine desiergent on wmm bagterial
. . . count of the pipeline
FARG €
sount/mil initiel rins
Temperature( ww 124 130 149 . 150 150 178
{ mv 511] mm 71 77

Lactobacilll 1420 (25.7) 1520 {22.3) 1600 (28.6) 2700 (36.0) 2900 (41.4) 2408 (39.4)

Stephylocoesi 1600 (33.8) 1900 (27.9) 1800 (25.5) 2100 {(28.9} 1700 {(24.3) 1300 (21.3)
Coliforms 680 {12.5) 1309 (ic.l) 1000 {17.9) 1100 (34.7) 700 (10.08) 700 (11.4)
Gram-ve bacteria 860 {17.9) 1400 (20.5) 950 (15.9) 1100 (34.7) 950G (12.3) 980 (14.8)
‘Spores : wm@ {2.1) 1c8 (1.5) 8 108, €1.3) 200 {2.3) 208 (3.3)
Thermaduric _ , : : o i

basteria 260 (3.3) 608 (.8.7) 350 (928) 400 (S5.3) 600 (8.6) 600 (9.8)
fiecConksy . i -

Breth (H) 100 s . - 109 © 17 25 G

iilic souring \ .

Sqmnwmam @ 100 25 : 100 34 a 8

Total colony - , o
. _ 1 3

Total \?wx Yo7 1006 2620 1802 2181 1450 357

fis. of rinses 1 4 3 & 4 =

examined

The mwmcum Hm ﬁmnmnwﬁmmwm wm the

shtained by all’ Wﬁm mmwmnwwqm amavm.

count expressad as a percentage of ths total count




y
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N,

.

able 9{d) The effsect of the temperature of the circulating detsroent on the
bactarial count of the pipeline

FARM D

count/ml initial rinss

wmmmmwmwmmmﬁmmv 140 150 | i60

‘ (e) 60 66 71
Lactobaeilli 1200 (21.4) 53080 (55.8) 4100 (47.4)
Staphylococsi 4580 {(B.0) 350 (3.6) 488 (4.6)
Coliforms 300 (5 3) 350 (3.6} 108 (1.2}
Grameve bacteria 1590 (26.2) 1200 (12.6) 1508 (17.3)
Ssores 508 (2.9) 600 {(6.3) 600 (7.2)
Thermoduric .

bactaria 1570 (22.2) 1780 (17.3) 1e58 (17.9)
#flacConkey

groth (%) 50 30 30
Milk souring :

srganisms (%) 88 20 a

Total nammmw 2

eount/ft" » 10° 3500 - 1240 420
loe of rinses

examnined & : 4 S

The figure in perenthesis is the count expressed as @ parcsntate of the

totel count sbtained by all the sslective media.
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.
.

Teble 9{e} Tha effect of temperaturs of the nwmnmwmwmnm,mmwmwmmnw gn the
bacterial count of the oipsline
FAR® £
count/mi initisl cinse
Temperature A“m ) 140 150 160
(g} 60 A 66 - 7

Lactobacilli 1588 Awm.mw 2500 (34.2) 4100 ﬁmm.mw
Staphylacacei 980 (17.2) 540 {S.2) 250. (3.5)
Colifarams - , . 1148 (18.5) .. 970 {15.5) . 70 (.0)
Gram -ve bacteria 1200 (20.6) 1340 (22.9) 2208 (30.%)
Spores 338 {5.5) 300 (B.1) 500 (G.8)
Thermoduric , o : ; 3 .
-bacteri h 700 (12.38) 700 (11.9) - loe {1.3)
flacConkey :

Broth (% 80 60 0
filk souzing

organisms (%) 58 60 . o

Total nmmonw 2 :

count/ft” x 10 515 191 . 45

Ha. Af pinso .

Mo, nm rinsss 5 | 3 1
gxamined :

The figure in parenthesis is the count expressed 3s 2 parcentage of ths

totel count obtained by all the selective media.
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Table 9(f) ﬁsm effect of wmaummmwcnm of the circulating detergent on the ,
bacterial count of the pipsline g

FARM F
count/ml initisl rinse , |

Temperature A mu 140 150

- A gy . &0 66
Lactobacilli = 1106 (73.3) 1200 {65.9)
Staphylococel 40 {2.7) 20 {1.1)
Coliforms . 170 (11.3) 200 {10.9)
- Brameye bacteria e (6.8} i0a  (5.5)
Speres : g 100 (5.5} /
Thermaduric bacteria ise (8.6} 2060 (18.9)
MacConkey Broth (%) : 0 0
fiilk sourin m\nﬂwrmwmam ﬁhw ) a
Total -colony mmmmw\mw X wm . 85 4 43
No. of rinses sxamined 2 2

The mwmmmm in parsnthesis is the count expressed as a percentege of the

total count tbtained by all wwm szisctive media.




307

able mﬂmw The offect of temperature of circulazting deotergent on ths
‘ bacterial epunt gf the pipelins

count/ml wnwwwmw_ﬂwmmm

Temserature m F}. 140 . 150
(o) 60 56
Lactbhacilli , 700 (43.2) 500 {34.0)
Staphviocooci 40 (2.5) 70 (4.B)
Coliforms . : ‘ 20 (:.2) g
Gram =-ve bzectzria | .. ¢ S 60 (3.7) . G .
| Spozes | 168 (6.2) 300 (20.4;
| Thesmoduric bacter 780 (43.2) 600 (40.8)
flacConkey Br mww (%) - p . g
Rilk souring organisms (%) g o )
Total colony couns/Pt” x 167 4 . 48
Hg. of zinses examined 3 L ;

The figure in parenthesis is the coun t sxpressed as a percsntage of the

tatal count cbtainsd by all the selesciive aedia.
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Table 9(h) Jhe effect of temperature of the circulating detergent on the
Bacterial count of ths pipseline

3

FARE H

count/ml initial rinse

ﬁmnnmmmwcwm Ammv \ 148 150 =
L (g 60 66
Lactabacilli 27000 (9i.2) 27000 (91.1)
taphylocoeci . 410 (l.4) 300 {(i1.0)
Coliforms , 710 (2.4) 530 {1.8)
Gram =-ve bacteria : 1100 (3.8] 1000 (3.4)
Spores o e (0.3)
Thermaduric bacteriz 400 (2.4) 7080 (2.3}
HacConkey Broth (%) . 3 1]
Millk souring orgenisms (%) a o
Total colony count/fte x 10° 75 47
No. of rinses examined i i

The figure in parenthesis is the count sxpressed as a2 percentags of the

total count chtained by 21l the selective media,
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Table 10 Relationship between certain types of bacteria N
and the total colony count of farm pipeline rinses

Total of B\inata;latione inueetigatad'

Total onluny‘ﬁnunt/?tzan Yeastrel milk agar
;Zpgnigm Laés'thag ‘ 5 g [Tere than
“ 2.5 x 10 2.5 x 10°=10° 1 x 10
No. of No. of Na. of
isolates (%) isolates (%) isolates (%)
icrococei 303 36.0 207 22,7 219 18.4
Corynshacteria 268 31.8 241 2645 219 18.4
Othgr Gram +ve |
rods ‘ 93 1l.1 108 11.9 134 11,3
Straptﬁcacci 38 b4e6 90 @ 9.9 123 10.3
Staphylococei Bl 6.1 105 115 197 16.6
Gram ~ve rodss o ‘ o
proteolytic 26 3.1 69 7.6 = 125 1045
Gram -vo rods: o ‘ | ;
non~pfoteolytic 52 6.2 70 7.7 + 110 0.3
Coliforme 8 1.0 18 2.0 49 4.1
Others 3. 0.4 3 0.3 14 1.2
Total 842 - 91} 1190
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Table 10(a) Relationship botween cortain types of bactaria
ancd_the total colony count of farm pipeline
rinses 0 -

 FARM A

Total colony count/?tz on Yeastrasl milk agar

Type of Laas‘thmg _ fMore ﬁgan
organism 2,5 x 10 2,5 x 10"=10 1 %10
Na. of . No. of No. of
isolates (%)  isclates (%) isolates (%)
ficrococel (154 34.2 132 27,5 236 23,85
Corynebacteria 187 4.5 176 36.5 170 29.6
| Other Gram +ve L :

rods _ ’ 44 9.7 47 9.8 - B2 9.0
Streptocoecel - 00 7 1.7 .19 3.9 22 3.8
Staphylecocel 35 Te? 60 12.6 120 20.9
Gram ~vae rodst t _ -
proteolytic ‘ 6 1.4 19 3.9 29 5.0
Gram ~ve rodss

ﬂon-prataalytia 13 a0 25 o2 35 G.0

Coliforms 30 2 0.4 8 1.3

Others - 1 0.2 - 2 0.4 4 0.7

Total . 483 . 48 - 875




Table 10(b) Relationship between certaln typaes of bacteria
and the total colony count of farm pipeline
rinses '

FARN 8

Total colony count/thun Yeastrel milk agar

Typs of l.ess thag R More tgan
organdan 2.5 x 10 2.5 x 10" =10 1 x 10
| No. of No. of : No. of -
isalates (%) isolatss (%) 4isvlates (%)
Micrococed 61 67.7 31 31 23 25.5
Corynebacteria .10 11,1 24 24 16 17.7
' , Other Gram +va :
H rods ' 7 7.7 22 22 12 13.3
Streptococcd ' . 2 2.2 . 5 5 -6 6.6
Sﬁaphylacacci 3 3.3 6 6 8 8.8
Gram -vo rodst .
pratenlytic 1 1.1 7 7 15  1l6.6
Gram -ve rodse :
nan~proteolytic 4 4.4 3 3 4 4.4
Coliforms 1 1.1 2 2 6 Ge B
i, '
Others 1 1.1 0 0
Total 90 100 . 901




112,

Table 10(c) Relationchip betwosn cortain Lypos of bactaria
: and the total colony count of farm pipeline
rinsas | ‘ ' - =

FARM C.

Total'émlmny'cuunt/?tzun Yoastrol milk agar

Typa of Loas thag . _ flore than
organisms 2,5 x.10 2,5 x 107=10 1l x 10
| No. of " No. of No. of
isolates (%) isolates (%) isaolates (%)
ierococed 8 13.3 9 1,3 14 15,5
' fﬂnrnybaﬂtmria | 6 10 ST 8.7 G 6.6 |
r:':ﬂihar Gram +ve . : S
- rods ‘ 16 267 14 17.5 - 18 = 20:0
| streptoceeci 17 20,3 22 27.5 19 2L.1]
Staphylosaced 100 16,7 11 13.7 0 11 . 12.2

| ‘Gram ~ve rods; , - , ,
proteolytic . - -2 3.3 . 6 | 7.5 - 8 7.9

Gram =ve rodsj ' : ‘ '

noneprotenlytic X - 1.6 8. 1 ° 6 6.6
Coliforms -0 ' 2 2.5 5 G5
Others o . 1 1.2 3 3.3

Total . . 60 80 90




Table 10(e¢)(ii) Relationship betwoon ceptain typas of

hacteria ond the total colony count
of Farm pipalina rinaaa

FARR ©

(qxrcuiatima of e cold iodophor solution)

: éTu%al colony caunﬁ/?tzan Yoastral miih‘agdt 4
Type. of U Loss thag 4 g lioro them

oxganisn . 2.5 %10 - 2.8 M 13“»10_‘ 1y 1U
| “Ho. of - No.aof Mo of
’ gwmlatas (%) solaten () isolates (%)
Hiicrocoonl | - 17 . 21,3 10 6o 3
Corynabactonis B 1 1.3 -2 LR
"ﬂﬁham,ﬂﬁam'@ua - Lo Lo ) 5
rods L ' : ‘ 2 2.5 17 18.7
Streptococei - S 26 50.0 0 4L 25.6
%tmph?iacagcib | 14 17,8 31 19,3
Grom -va rods; - : |
protoslytic , 8 10.0 18 . 11,5
Gram evo rodey . . |
‘nan=protesiytic . o 2 18,0 21 13.2
Coliformo - CE T - S T I

. Bthers * 3 1.8

wepor 3

Totel " " 80 160
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Table 10(d) Relationship betwsen caertain types of bacteria
and the total coleny count of farm pipeoline
rinsaes - :

- FARI D

Tatal’coiqny cuunt/?tznn Yeastrsl milk agar

Type of ' Less thag 5 o = Vore tgan
organisn: 2,5 x 10 2.5 x 107=10" - 1 x 10
| No. of Noe of No. of

isolates (%) 4isolates (%) 4isolates (%)

Microecoccl : 31 37 18 18 14 8.5
Coryngbacteria . 29 29 20 20 13 8.6
Qther Gram +ve : ,

Tuds 6 6 9 9 28 18.6
Straeptococei 0 0 9 9 17 11.5
Staphylacocel 0 o 4 4 7 3s6
Gram -ve rodss

proteolytic 12 12 21 21 35 23.3
Gram ~ve rodsg

non-proteolytic 12 12 13 13 27 18.0
Coliforms ‘ 4 4 6 6 5 - 3.3

Othors _ 0 0 ~ 3 Z.0

Total “ 100 - 100 100
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Tablo 10(e) Relationship betwoen certain types of bacteria

and tha tobtal colony count of farm pipeline

rinsas
SR et

FARM E

Total colony count/ﬁtzan Yoastrel milk agar

Type of Lass thag 5 6 More than
arganism 2.5 x 10 2,5 x 107 =10 1x10°
No of No. of No. of o
isolates (%) isolates (%) isolates (%J.

fiiorococel 12 60 9 22.5 -1} 13.8
- Corynabacteria 3 15 4 10 8 10
(Other Gram +ve 3

rods 1 0.5 8 20 10 12,2
Streptovocel 3 1.5 4 10 12 15
Staphylococel 0 0 3 7.5 9 1ll.1
Gram -ve rodss

proteoclytic 0 0 3 7.5 8 10
Grem -ve rods;

non=protanlytic 1 0.5 "~ 7 17.5 15  18.8
Coliforms | 0 0 2 5.0 G 75
Others 0 0 8 o 1 1.3
Total 20 40 80
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Tabla 10(?) ”Relatinhéhip between cettain typés of bacteria
and the total colony count of farm pipsline
rinsas - \

FARIM F

Total colony cuunt/than Yeastrel milk agar

Type of Losg tha 5 6 More tgan
organism 2,5 x 10 2.5 x 107=10 1 %10
No. of ’ No. of No. of
isolates (%) 4isolates (%) isolates (%)
Micrococcl 17 42.5 17 28,3 12 20
Corynabacteria 9 22,5 10 16.6 4 6.6
Other Gram +ve ‘ ‘
rods -4 10 8 13.3 9 15
Streptococed 2 5 9 11.3 8 13,3
Staphylococci 1 2.5 7 8.8 11 18.3
firam -ve rods;
proteglytic 2 5 5 6.3 12 20
Gram ~ve rodsg .
non=proteoclytic 5 12.5 2 3.3 2 3.3
Coliforms \ 0 2 3.3 2 3.3

Others 0 0 -0

Total 40 60 60




Tablo 10(g)

Sl'] L3

Rolationshin betwoasen cerbtain types of bactaria

and the total colony count of farm pipeline

rinoos

FARM G

Total colony cnunt/?tznn Yeastrel milk agar

1. Type of L.ass thag 36 More t%mn
organism 2.5 x 10 2.5 x 107-10 1l x 10
No. of No. of No. of
isolates (%) 4isolates (4) isolates (%)
filerococcl 17 27.2
Corynebacteria 12 20
Other Gram +ve
rods 10 16.7
Streptooocel 6 10
Staphylococei 2 3.3
Gram -ve rods}
proteolytic 3 3.8
Gram ~ve rodsy .
non-proteclytic 9 15
Colifarmse 0
Others 1l 1.7
Tetal 60
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* Table 10(h) Relationship betwson cortain Lypes of bactoria
‘and the total golony count of farm pipeline
minggs T T

FARI H

Total colony obunt/?t2mn Yaaatfal,milk,ag&r_

Typa of Leos thaq'

‘ : ,‘3 6 Mors than
_organism L2485 x 1y 2.5 % 10 ~10° 1x10
No. of No. of No. of
isalatos - (%) isolates. (%) disolates (%)
Wicrococed 14 35 |
'HZ'Cernahacﬁeria, 12. 3
- .dﬁhar Gram wae
rods o 6. 15
wtj_.stxuptbcacci S :AZ.E:N
staphylocscei - O
.| Gram -ve rodss - .
proteclytic . 0
Givam ~ve podsy - o
nen=proteolytic 7 17.0
Colifoxms 0
Othors o b

Total 40
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Table Il Rslationshia of the incidence of certain types of bacteris with differsnt

tempsratures of circulated detergsni

fversge of eight installstions examined

| Temperature F 148 150 160 170
e &3 66 71 77
No.of Ho.of loeof Ho.of Hoe.of
isosz iso- isoc- isg- . iso-
lates (%} lategs (%) lates (%)  |lates (¥} lates (%)
Bicrococei ge (17.7) 210 {25.3) 227 {31.8)} 107 {26.9) 88 (34.1)
Corynsbactsaria 62 (13.7)'1 172 (20.7) 187 (26.2) 158 (40.0) 174 (&64.2)
Gther Gram +ve rods | 76 (14.0) | 181 (12.2) g2 (12.9) 47 (11.8) 28 (18.9)
Streptococei 53 mww.qw 55 ( 6.6) 58 { 8.1) 15 { 3.8} & { 2.3}
Staphyleocei 66 (13.1) 142 (17.1} 68 { 2.2) 32 { e.g) 12 ( 4.5)
tram -ve rodss - )
protaslytic 65 (13.7} 56 { 6.7). 38 { 5.3)
Sram -ve rods; ‘ o
non-proteclytic 55 (11.9) 72 { 8.7) 4% { 6.9}
£oliforms 24} 4.8) 15  1.9) 5 { B.7)
Sthers '3 { 0.8) 3 ( D.3) 5 ( 8.7)
TATEL 504 830 715
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Table 11 Relatisnship of. the incidence of. certain

- tamperaturs mm‘nwnncwmwma;nmwmummzw,

Farl: A

types of bacteria with differant

wm_, _wmanwwmwmnmwmemv;._

140

15n

163

170

180

- |'other Gram 4ve

{iicrocoeet

Corynebacteris

Strestocacei
Staphyleoecel

Gram -ve rods;
protaslytic

Gram -ve rods;
nan proteslylic

.;Wﬁwhmmﬂam
;mwwmaw

rods |-

Ho.of

. “mm'

latass . (%)
28 (24.4)
“ 3l (26.9)
S (7.8)
( 5.2).
(23.5)

th . v

27

h

" (5.2)
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Table 11{h)

Rolzationship of the incidence of pertain tvoes of bacteria with different

tomparature of eirculatad detergent
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Table 11{d)

fielationship of the incidence of certain tyoes of bectsrie with differsnt

temperature of circulaigd delaergent’
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THESIS SUMMARY

The increasing number of pipeline milking installations

" have indicated the necessity for a study of the different factors
which influancs‘tha efficiency of cleansing. Dus to the length

of the pipeline circuits cleaning is carried out by cilrculatorny
methods, the cleaning and sterilising sclutions being drawn througﬁ
the pipaliba cireuit by the vacuum pump, The factors studied were
those of time of circulation, temperature and composition of the
cleansing solution and also the turbulence induced in it. These
factors are Inter-related and inter-depsndent and in oxder to
achieve gsatisfactorily cleansed squipment it 1s esssntial that
cleanging is carried out at the optimum values of each factor for
any particular installation. The detersmination of such optimum
valuas can only be determined by trisle at that installation, but
others, such as turbulence of the detergent, are sub-dependent, and
can therefore conform to general recommendations.

The correct design and lnstallation of eguipment is the prime
necessity for the subgequent correct operation and clsansing. Whilst
individual components have been designed for cleaning in place,
inefficient installation does present cleaning hazards. With
installations which incorporate considerable lengths of pipsline,
the maintenance of the correct direction and magnitude of fall

present consicderable problems at the time of installation. The
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slope of the pipeline affects vacuum fluctuations as a result of
flooding the pipsline with milk or detergent and therefore it is
essential that the cmrracé fall be determined. The method of
connecting together lengths of pipeline by means or rubber slesves
is not eatiaféutmry and~ciaat&a additional cleaning and sterilising
problems. Thase are due to the porous nature pof the rubber and
the lack of continuity of the inner surface of the pipeline, It is
'QUanstmﬁ that Qlﬁaxﬁéﬁive means of connacting pipeline be
investigated.

The desirable temperature of circulating solutlions has been
given varying values by different workers. From results obtained
in an investigation daacrih@d in this study it would appear that
the minimum temperaturs hecessarny to ensure satisfmmtarily cleansed
‘equipment is 140°F (60°C). This temperaturea, baing memsura& at the
tdinahaﬁgm end of tHa pipeline ecircult, is that reguired when ‘
clmansing.is being effected by the cireulation mé a defergent
storiliser cdntaining chlorine bearing amhﬁ&unde; jTHeﬁinifial
tomperature necessary. to achigve tha_reﬁui#ad“tamperétura at the
outlet of the éircuit would vary with éaveéal faatﬁrs amongst which
would be the length of the circuit and>the mateviaijﬁxom which the
pipeline is constructed. It has been demonstrated that dga‘tc the

lower canductimn-gharacteriétias of glass, pipelines made of this
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material would be more suitable for extended milk pipeline
cirnuita_and would assist in maintaining the btemperature of the
circulating solution. Un‘tha other hand, pipalinéa of this
material have a greater heat capacity and for shorter pipeline
circuits, such as milking parlours, stainless steel would be more
suiﬁablé for the construction of the pipelines since less heat
would be lost by conduction to the outside than would be absorbed
by the pipelina ihaelf.

The turbulence which is necessary for the effective removal
of the soil from the pipeline 1s obtained by the operation of the
vacuum pump, provided that thie is adequate Tor the installation.
This, however, is not always the casse, the vacuum pump being
inefficient in opsration or of an inadequate capacity. The
inadequacy of the vacuum pump is reflected in unsatisfactonry
cleansing.

1t has been shouwn that corrosion problems are still existent
in gpite of the Midaspraad use of stainless stesl equipment. UWoxk
. is described which shows that the sodium salt of ethylenedisminetetra-
acetic anld can, under certain conditions, exhibit corrosive
charactoristics andscan rasull in the products of corrosion being |
laid down in other parts of the installation. This defect, houwsver,
only takes place whers galvanised pipelines or galvanised components

are incorporated in the cirouit when the corrosive products are
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deposited on the aurf%ca of the stainless stesl milk pipeline.

The constituent compounds of detergents used for circulation
cleaning systems ere of much more imporitance than for detergents
used for manual cleaning seince reliance can only be placed on the
chamicéi activity of the constituents and the physical effects of
turbulence and temperature. UWork is reported which shows that
the effect of different detergent composition on eleaning
efficiency is less than that of a higher - 140 to 170°F (60 to
75°C) - ox lower - 110 to 140°F (45 to 60°C) - temperaturs. In
view of the contribution towards cleaniné efficliency which is
made by the datergent constituents, either individually or
coldectively, it is felt that there is a need for further
investigational work in order to ralate detergent composition
and constituents with cleaning efficiency, an aspect which has
-eeceived but little attention and published work refers to
1rmauita obteined by detergents the compusitiﬁn of which is rarely
- reported.

o Many different techniques have been reported o determine

ﬁha affiuienéyfpf the cleaning @hd the method most commonly adopted
in the United Kingdom is the total bacterial count of a sterile rinse
which had been passed thrﬁugh the cleansed pipelins cirouit. Such

a method, when strictly conforming to a standard technique, permits

a deteemination which gives a comparative value between different
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vinses either of the same, or of different installations. Work
is described which indicates that a particular installation
déualcps a bacterial population of a regular.nmmposiﬁion which is
- only a??actad by changes ai#hmr in the installation itself ox in
 tha system of cleanings, UWhilst the magnitude rather than the
composition, of the bacteriel population is controlled by the
éffimienny of th@ cleansing, any improvement in the cleansing
system would also affect the cmmpaaition of the residual bacterial
populations. |

| -whilat the total number of bacteria ls used as the criterion
mf cleaning officlency it is felt that such bacteriological
:masults would be of mmra.valua were the incidence of specific
groups of organisme reporteds Such information would have a more
direct applicatlon on the final utilisation of the milk which
would be affected by such infected equipment. This aspect is
becoming of greater commercial importance in view of the
r&frigeraﬁad farm millk storage tanks coupled with the use of
extended milk pipelines.

The necassary requiremsnts of a eleaning system for a farm
dalry pipeline are that 1t must be simple, economical to operate
and efficient even with poor labour and pogsibly with limited hot
water supplies and peor enviponmental conditions. Whilst it has

beaen found possible to product milk of a satisfactory hygienic
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quality under such conditions, further- investigational work is
nemeésary to detarmima vhy similar resulis aénnot be obtained
regulanly atAall installations. Prograess has heen made with
the cleansing of milking parlour installations buﬁ there appears
to be room for improvement in the standands of hygiene aéhieu&d
with extended milk pipelline systems, the cleaning of which

presents different problems an yeot not completely resolved.
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