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In  the post -war  years i t  hccnmc increasingly evident that  t l lc  at-m;~mcnt 
we ig l~ t /d isp laccment  1-;1tio o f  H.M. sliil7s was fa l l ing  be low ~ ~ e c e ~ t ~ ~ b l c  l i ~ i i i t s .  
F ~ ~ s l I i e ~ - r n o ~ - c ,  Sta l f  l i cqu i r cmen ts  for N e w  C o n s t l - ~ l c t i o ~ i  cal led hl- gl-cater 
e n t l i ~ r a t ~ c c  t l i an  in 171-c-was dcsign so that  fktcl hcc:~mc a greater p r o p o r t i o n  ol ' t l ic  
Iota1 weight .  Radar  eql l ipment.  w l i i c l ~  was o f  ncccssity placed l i is l~ ill the ship. 
was increasing a n d  t l ic  advent of  ~nach incsy  of  advanccd design was also i-educ- 
i n g  the sl>ccilic weight o f  m a i n  rn;~cl i incl-y. I t  was tliel-el'ol-c cssenlial Lh:11 
IN-o\,ision be made t o  a v o i d  ins tab i l i t y  i n  the l igh t  cond i t ion .  and the logical way 
t o  achieve t l i i s  was b y  bal last ing the f ~ l e l  tanks as they were emptied, tl iescby 
m a i n t a i n i n g  stability as near constant  as possible. 

I ' l i c  nccd  f o r  bal last ing of' 1 i . M .  s l i i p s  was established and Admi l -a l ty  in i t ia ted 
ac t ion t o  fit t r ia ls systems ill t w o  T y p e  15 A S frigates. These ships wet-e chosen 
s imp ly  because they were the o n l y  ones at i l l a t  t i m e  in w l i i c l l  space c o u l d  he m a d e  
aval lablc t o  i t is t :~ l l  the necessal-y cc l i l i pmc~ i t .  E\lentunl ly. due  t o  ~ lncon t l -o l l ab le  
I;rctot.s. o l i l y  one  \hip. H. M .S. lil~ii,~.. c o u l d  be i t t i l i red .  

A t  t h i \  stngc the on ly  av;~i lal>lc in form; l t ion  cotisisted of  disco11ce1-ting s tos ic i  
abou t  someone ( the nnnlc c ~ i t l d  rieves be sctiic1iil7cscd) u,Iio I i i ld  1i;lci gl1:1\11y 
cspcsicnces brit11 tanks f1111 o f  i lnpitni l7ahlc cn~u ls ions .  

f o  a d d  t o  o u r  dif i icult ies. the oil i t1 Nav igab le  Water.; A c t  war  b c g i l ~ n i n g  t o  
l o o m  lai-sc 011 thc 11orixon. Otides the terms of t l i is  Ac t  it \vorl ld bc 1)rol i ibi tcd 
1'0s a ship t o  di\cliasge ovcsboastf a n ~ i x t u s c  o l ' o i l  and \vater \vhicIi c o l ~ t a i t i c d  
m o r e  that1 100 pal-1s pe r  m i l l i o n  o l o i l .  i.e.. Ichs t l i an  a do i l b l c  t o t  o l ' o i l  pe r  tot1 o l '  
water.  O n  the o ther  hand. t icbal lasr ing hat1 t o  bc o f  .; l lcl~ a I-ate that m o d e r n  
f ~ l e l l i n g  s c c ~ u i s c m c ~ ~ t \  c o ~ l l t l  he nict .  

T h e  l i n t  concl-ctc c o l ~ c l u s i o n  e ~ c r g i i  l'som these c o l i d i t i o r ~ \  \\.a\ tha t  
bal last i t is  t o  meet a l l  i.ccli~ii.cmc~its coa l t l  o n l y  hc b y  I-eplacemelit ( i c . .  ta t ik \  
rnllst he empt ied o f  oil and  then l i l led w i t h  water. and \ i c e  \ c rsa )  ant i  t l iat 
d i \p l ;~ccmcnt  \ y i l e l n i  cou ld  he di\rcgai-dcd. 

I3y t l i is t i m c  a Woi-Liny I';t~-ty colnl>sising t i icmbcl-S fl-otn 15.-in-C.. 1 ) K . C .  ancl 
the Y;II.I-(>\v-Ad11ii1-alty licscal-c11 1)cpal-tment (Y-.A. I<. I ) . )  h a d  hccn \ c l  LIP. a i i d  :I 
cont rac t  h a d  heel1 jpl;~ccd \\. i t11 Y - / l . K . l ) .  to investigate t l i c  psohlem\ ;~ \ \ i ) c ia tc i l  
i t  ~ l l t ~ t i ~ i .  T l i c  l iced t o  oh ta in  cat-ly inSorm;~t ion \vas pl-e\sins \ i i icc t l lc  
des ig l~s  fo r  t l ic  <;.P. fl-igatc ;111d the ( ; M .  t leslroycr hot11 pro\ . i t ic t l  SCII- h ; ~ l l ; i s l i n ~ .  

l'I1IZI.S 

A l l  i ~ i l ~ l l  s e c  of i n h i - n i a t i o n  c tappct l .  a t id  tiiali! tr ials ct11.sic~1 
o i l t  \+i l l1 ~ \ . i d c l y  vary ing dcyrcc\  01' \ilcccss. 

1 I.I\'I.S. ' Ilctlpolc ' 
At-I-;~ngcmcrits alscady cx i \ tc i l  i l l l ( i ~ ( l / ~ i ~ / i ~  t o  ballast nncl clc-hallaht cci- lain 

I ' . I ' .O.  tclnhs t111-o~tgli t l lc I'.I:.O. s u c t i o ~ ~  mail1 and. aftcs n f c \ z  modi l ica t ions IO 

t l i c  s y ~ t c m .  a scsics o f  1ri;tls \V;IS pro]>oscd. I t  soon hccamc o l > \ i o ~ ~ s  t l ~ a t  t l ~ i ~  
\ i t i ~ p l c  XI-sangcmcnt had nLlmcsoLts dl.:twhacks. I'al- too ni i lclr  oil was lel't in t l ic  
t i ~ l i l \  M 11cn t l ic  1 )~11 i i 1 )  lost s i ~ c t i o ~ i .  i l l i d  t l i i s  s p r c t ~ d  i l sc l f  ~I~I-OII~IIOLI~ ( l ie boll;lrt 



wate r  giving! a con tamina t ion  d u r i n g  subsequent de-bal last i t ig  of  over 400 par ts  
per  m i l l i o n .  T l i c  a r n o ~ ~ n t  o f  wa tc r  r cn ia in i l i g  in t l ie t a n k  a f ter  dc-b;t l l ;~st ing also 
caused solne c m b i ~ r r a s s m c n t  and on one occasion led t o  a k lack -ou l .  

W o o d e l l  f i l l i ng  was l i t i e d  ill tlxe base of one  t a n k  to rcducc thc a t n o u ~ l t  of o i l  
Ic f t  wl iet i  suct ion was lost, the suct ion being taken f r o m  a sump forn icd  in t l ie 
l i l l ing .  Since m a x i m u m  cleat-ancc o f  o i l  bcfot-c a d m i t t i n g  h;~l last was consi t lcrcd 
so i rnpor tw i t ,  Y-A.Ii.I)., in con junc t ion  w i t h  Messrs. And)-c  l i u h h e r  Co. L td . .  
\vel-e deve lop ing n l lcx ih lc  r u h h c r  suct ion cntry.  This consisted o f  a r u h b c r  bel l -  
r n o ~ r t h  at tacl lcd t o  the suct ion pipe. wh ich c o u l d  sit on t l lc  t n r ~ k  b o l l o ~ i i  a n d  t l i ~ ~ s  
ensure n very l o w  s i~c t io r i .  TWO o f  tlxcse were avail;rblc hy  ih ih  t ime  and t l l c \ ~  
were f i t ted t o  ( l ie  suetions ill tlrc ballast tn~ i l t s .  

T l l c  results wet-e qu i te  a s t o t i i s l ~ i ~ i g .  'l-lie depth  o f  o i l  lest it1 t l lc  tank  wlrct i  
s~ rc t i o t i  wics lost W~IS i ~ p ~ ~ r o x i m a t c l y  h a l f  ;l11 i ~ i c l x  iuid 011 s u b s e q ~ ~ e ~ i l  discl iargc o f  
hal last 1'ronr t l l c  tanks the con tamin ;~ t ion  was never ;rhovc ciglrt  p;tt-is 1 x 1 -  m i l l i o n  
~ r n t i l  the i n t c r k ~ c c  wits np]~roacheci .  X 0  j?cr cent ol' l l re l?;~llast water was dis- 
clxal-gcd befol-c t l ic  cont ; iminal ion l i m i t  ' 01 '  100 par ts  p c r  m i l l i o n  was 1-cached. 
-l'hc woo t l  l i l l i l i g  l i t tcd  ill one tank  aj?l?carcd t o  produce no adva~r iagc  over the 
o the r  tank n o t  so f i t ted. 

T h e  f lexible suct ion entr ics were l c l l  in the tanks t o  dc tc rm inc  t l l c  l o n g  te rm 
clrect o f  o i l  o t i  I he  pe rbunan  r ~ ~ b h e r - .  OIIC MUS l i t t e ~  t-enio\wxi l'or use i n  ('ri/~ihci.- 
Itr17tl. a n d  a f ter  some t w o  years service i l  has shown no signs ol 'dctct- iorat ion.  

1f.M.S. ' CJistcr ' 
By the t i m e  /<c~i//)o/(,'.s tr ials came t o  an end Lll,st(,i. w;rs just  comple t ing con-  

version a n d  l i a d  l i t t cd  a tr ials system. t l i c  m a i n  i'ec1t111-e o f  v,,liich was independcl i t  
o i l  :rtid wiitel. systcti i\ t o  n i i l i i ~ l l i z c  c ~ t i t : ~ c t  between the t w o  l iqir ids. This i s  
s l rown in trc;. I \vllerc the sepal-ate hi~l last 'de-bal last l ine. F.F.O. suct io l i  l ine 
a n d  t l l c  s t r ipp i t ig  systcm can be seen. 

I t  was expected t o  be able t o  discli irrge o\,crbo;it-d at l c i ~ s t  X 5  pe r  cent  o f  the 
h;tllast water  and at-ratigements \\.ere made t o  deal wit11 the o i l y  watcr  t l la t  
remained. 7'hcsc co t i s i s~cd  o f  a f ~ ~ e l  rcnov;tting tank f i t led w i t l i  l i c a t i ~ i g  coi ls  
a n d  a spray r i~ i l  f o r  the in t roduc t ion  of addil ivcs. a n d  :L 2 l o n ' h r  cen l r i f ' i~gn l  
.;cparntor ~ v i l h  t \vo discharge test tanks Sor c lcan water a n d  I-eclirimcd o i l .  

M u c h  d c i i g n  a t i d  test \ r o r k  l i ad  by  non: been carr ied 0111 on the l lcx ih lc suc- 
t i o n  entries a n d  2 ;  i n .  hot-c enti-ies wet-e a\.ai lablc Sot- O / .S~~~ I~ ' s  \ t r i pp ing  system. 
0 1 i c  01' tlxcse i s  s l i o \ v ~ i  i t 1  I'Ic;. 2.  

A t  l l ~ i s  stage a f lc \ ib lc c n t r y  l iad  not  been deueloj?ed t o  s ~ l i t  t l i c  S in .  de-b;ll lait 
s i r c t i o~ i .  a n d  a metal  b c l l ~ i i o ~ ~ t l ~  was Sot-mcd irt the end o f  the pipe.  Compared  
\*it11 the 5 i n .  I l c ~ i h l c  suct ion c1it1-y Inter- dcvclol>ed t l i is hc l lmo~c t l r  \va\ of srnallcr- 
di:rmetcr and. c l~ tc  t o  i t s  r ig id i ty .  li;td t o  terminate higlict- i n  thc tank.  

T h e  po in t  at u. l i ic l l  d e - b n l l n s t i ~ i ~  must cease i s  d e l x l i d c n l  o n  three f i ~ c t o r s  : 
t l i c  ; Imounl  of o i l  on the ynr-k1i.c o f  t l ~ c  \\,atcr. t l i c  h c i ~ h t  o f  t l ie  suct ion i n  the 
tank.  ;lncl t i le  veloci ty at t l ie  s i ~ c t i o n  entry.  ' l - l ic l ;~ t te r  L\\(, asl>ects at-c alli.cted 
b y  t l i c  I'b~-tn of t l ic  s i ~ c t i o n  e ~ i t l - y  cmploycd.  T h e  I lcx ib i l i t y  of  t l ic  above mcn-  
tior?cci suct ion en l r y  p c ~ - m i t s  il t o  s i t  on the tank  bo l l on i .  t h u ~  g i \ i n g  the lo\vcbt 
~x)ssi l> le s l ~ c t i o n .  a n d  t l ~ e  lar-gc diatr ic ts~.  o f  t l ~ c  cntr!. 1-cdi~ccs t l ic  \c loc i t>  o l ' l l o w  
at i rny p c ~ i n l  i ~ r l d .  COIISCC~~ICIILI~. dcI;ry> t l ic  fo t - r~ i :~ t i o~ i  o f  \ , ~ ) r ~ i e e \  ~ ' I ~ i c l i  lent1 l o  
t l r ;~ \v  \~tr l 'acc o i l  clown i n t o  t i le  suct ion.  Tlii.; p o i ~ i t  \vas carr icd a stage I ' i ~ r t l ~ c r  
I ' I / / /  I l he dise~rs\cd 1:itcr. 

IHa\ ' ing dcnlt \\it11 the P I -ob lc~ i i  01' vor tex Sol-matiotl. I l i c  c l i ~ c s l i o ~ i  ol' u ~ c i r i r i g  
\&.;is t l i c ~ i  c o ~ i s i t l c ~ - c d .  Tliii h;cd t o  he kept t o  a n  ahsolute m i n i t i i ~ ~ t i i  : is i t  t c t i d c ~ i  1 0  
ca r ry  sul-lirce oil do\vt i  i t i to  t l ie  h o d y  of  the hali;rst \vater and PI-oduccd ear ly 
contamin; i t ion i n  the suct iot i  cnt l-y. I r i  (i/.strr I imhcr  and  tir:iinagc :irrangemcnts. 
l o w d o w n  i n  tI1e tanks. \ \ere enlargecl where jxjssihlc so that d i lk t -cnccs i r i  l i i l l ~ i d  
level c)n ei ther side o f  in terna l  ohstr i rct ions d u r i ~ i s  dc -ha l l ;~s l i ng  were i-cduccd. 
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Pockets formed by hull and longi- 
t ud ina l~  where oil co~ i l d  lodge wel-c 
l i l lcd wi th cement. and wooden fi l l ing 
was l i t tcd in one o f  each pair o f  ballast 
tanks to try to reducc the amount 01' 
oiljwatcr lcft after stripping. 

Tlrcrc hcing no s;~tisfr~ctoi-y n~cclian- 
ical 01- clcctrical way o f  detecting snlall 
amounts o f  oil in the ballast discllarge, 
visual indication was relied on. and a 
small f ~ ~ l l  bore sight glass was lit lcd in 
the ballast p ~ ~ n x p  suction. 

Tlre procedure was th;tl oil would he 
used first from tlrc ballast tanks. tlic 
oi.1 rcmaini~lg after losing stiction to be 
stripped from the tank via the strip- 
ping main, and transfcrrcd to other 
storage tanks. The tanks were then to 
be ballasted. During dc-hallasting a 
careful watch was to he maintained o n  
the sight glass, and at the first trace o f  
oil de-ballasting would cease. The oily 
water lcft i n  the tank would then be 
transferred. via the stripping j)Limp to 
tlic renovating tank for further scpara- 
tion. 

Certain aspects o f  the sy\tcm. principally pump and valve design, and dc- 
ballast suctions. were rat l~cl- ~ ~ n s i ~ i t a b l c  but l//.~/(,i. l l a s  now u c d  the systern 
since mid-I957 with vcl-y stitisSr~ctory rcs~tlts. Ilc-ballasting has heen pos.;iblc 
do\v l~  to about I2  inclies ( 1  .5 tons) \vithout prociucing ovcrhoai-d cont;~rninntion, 
and t11c sight slass 131-ovcd vet-y el'rccti\~c for detecting the lirst fccks of  oil. 

'lest> on tlic centrifugal scparatol- showcd tIr;it i t  \ I ~ O L I ~ ~  full i l  its r;~ted o ~ ~ t p u t .  
but i t  \\,as neccsxary to S~I-ip and  clcan t h e  howl assembly every watcl~. 

-1.iic mcnsul-c o f  sricccss acliic\.cd \ v i t l ~  (/ l .r~ri- 'Y arrangcnicnt can be jr~dgccl by 
the fact  t1i:it ;iStcr n full hallnsting cycle o n  all foul- tanks t l l e  stripping\ wcl.c 
Sound I ha\c almost complctcly scj,ar;ited allcl- 23 li!)urs in [llc I-cnovatins 
tank \\it l ioiit the use o f  1ie;it or additives. Using tlrc lhigl~ ancl lo\v \~lctions. the 
m;!iol-ity ol ' t l le oil and \vnti.r could be rcnio\cd : the oil hcing t i t  to burr7 (]C\ ;  

than 2 per cent water), ~und the w:~tcr clean enough for oucrhoard discI~:irgc. 
After l i \ c  coml3lctc bt~llasling cycles (//.\/(,I. Irad collected only eight tons o f  
residuc that r c q ~ ~ i r e d  chemical scpamtion. 

l-Iic.;c rc\~iI ts indic;tted [lr:tt tlrc ccntrif~igal s e ~ ~ : ~ r : ~ t o r \ z ~ a \ ~ - c d ~ ~ ~ r ~ l ; ~ ~ ~ t . c \ ~ , c c i n I I ~  
in vic\v ol'llrc man-hour.; ~-ccl~i i~-cd to kccp i t  runninf s;~tisft~clorily. 

I1.VI.S. 'C'umberlarltl' 
IJsins tlic li'l~/i,i. system as :I h:isi;. and incorp>rati~~:. later dcuelop!iicnt> h> 

Y-A.I<.I>.. n co~nprclrcnsi\.c hallastillg trials system \vns l i t l e d  in ( ' ~ ~ i ~ i h ( ~ r I o i i ~ l  to 
sail1 cxlxricllcc ~ r i l l r  hotli doable-hottom and deep tanks. 

'IL\;o di l lkrc l~t  types 01' stl-ip]?ing pt111ij). two sixtic oily uratcl- separators ;rnd 
liltcl-; wcl-c fitted wit l i  a n  arrnngcmcnt to enablc scver:~l cornhinations ol'com- 
poticnts to be tested. 

An  c d ~ ~ c t o r  was l ittcd in pl;~cc o f  a hallztst pump i n  view ol'its snl:~llcr wcislit 
and hulk. and  the known availability o f  a lal-gc supply of firemaiix water in 
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New Cons l r~~c t ion  sliips 10 f~~ l f i l  prc- 
wetting requiremcnls. A length ol' 
plastic pipe was fitled in ihc eductor 
suction Sol. obscrviiig con1;tmination 
during dc-b:~llasling. 

surface and rc\icl~rc 'stripping' tccli- 
n i c lucswc~-c  10 be cv~~lualct l ,  to- 

., , , - ~ I I l , , i l  gcthcr wit I1 tllc cornp;~r.;~tivc cllicic~icy 
OS llic llcxiblc hcllniol~tll type of 
suction c11t1.y :ind a duct wit11 i~ 

llexible rubber C . I I I - ~ : L ~ I ~  \~'liicIi llild 
hcen dcvcloj)ctl cspccially i'or use in 
D.13. tanks (scc Fic;s. 4 and  S).) 
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( 0 )  N o .  27 1>16. T a n k  
Sil lcc t l ~ c  \ 'clc~city of 11:)~ i ~ t  i he  \ !~cr io l i  dc tc l - i i~ incs  la rgc ly  u ~ l i c n  vol-tices w i l l  

form. a11d :I\ r a p i d  dc-ha l la \ l ing  i< es\ential. ! l ie  idea o f  a st ic l ion a l o n g  the 
\vholc tank  lcnsl l l .  givili: r ~ ~ i i l o ~ - i i i  l lo\v ill ;ill bays and a I-;I;~Lively l o w  velocity. 
\\;;IS concc i \ed.  I n  N o .  27 t ;~nh i l lere are 1111-cc lon:it;ldinal bay\ fo l -mcd h y  the 
lho\ \ c r t i ca l  keel and. r o  induce i i l i i l o r m  l lo\r t l i r o r ~ g l l ~ i ~ l .  > ~ ~ c L i o l i  ;111d f l o o d i n g  
ciclccs \\,ci-e. t l icrcforc.  l i t t c t l  on c i t l i c r  side of  l l i c  ccr t ica l  keel. thci l-  suctions 
co l i i h in i l i y  o l ~ t s i d c  the t;rtih. I3aII;i\t \\:~tct. i s  intl.ud.ice0 I h ~ - o ~ t g l i  the d:lct t h u \  
cli'ai-in? i t  111'1-c~idr1;il o i l .  a I  in.  horc vent ]'pi' hc i i i?  l i t l ed  a l  the c l -own (>I'cacli 
cncl o l ' l l i c  duct  t o  JII-cvcnt a j7:)cIict o l 'o i l  I>cil ly Icft  i n  t l l c  101) o l ' t l le  ( J L I C ~  \\,lie11 t l i c  
tank i \  bal la\ ted.  

Ear l ier  t r ia ls i n  Hii.iiliiig/iiiiir usin$ thc s h i p ' i  cxiitilr: ba l la>t ing AI-rangcmcnt\ 
had \ l i o ~ \  11 that  c o i t ~ i i i ~ i i i o ~ ~  \\.a\ l \r;licn a l t cm j> t ing  t o  de-bal last a 
d o ~ ~ h l c - h o t t o m  IF.I'.O. tat ik. duc t o  t l lc  i i i l i h  i l l ape  and i t s  in tc l -nal  s t r ~ ~ c ( ~ i ~ - c .  
I ~ ; ~ r t i c r ~ I ; ~ r  i l i t c~-es t  was. t l lc l .chrc.  ccnt rcd on t l lc  1l .B.  t ank  t r ia ls i n  C'iri~r/)c.i.- 
/ciii(/. Linicl-scncy c l c i y i i  I'ilel (650 sec Kcd\r,ootl N o .  I )  \\.;IS used l'or tliesc 11-ialh 
;111cl i t  \\:IS p ~ - o \ c c i  t l lat \\,it11 : ic icc]~~;~Ic I i ~ i l l ~ c r i l i g .  l1e~ilhlc \ ~ i c t i o l i  c ~ ~ t r i c s  011 111c 
\ t r i j >p ins  >)\tern. a t id  t i ic  c l '  I t i c  lil1~1- t o  i i i i ~ i i t l i i / ~  j>.)ekets. c l l i c i c ~ r t  
\ t r i j>p ing \\.a\ ~>ossil,lc. l l i i s .  t ~ ~ y c t l i e r  \\ i t11 t l i c  I:I\+. \ c loc i t y  acll icvcci ;I( l i re 
\ t ~ c t i o r i  ~ I I I I . ~  c l~~ r in :  d c - b ; ~ I I a \ t i ~ ~ & ~  g a \ e  c o ~ i ~ a i i i i ~ ~ a ~ i o n - 1 ' 1 - c c  Jiscl iargc 01' l,aIIa\~ 
\vatcl. i l o \ vn  t o  about  1.000 :nIlolis ( a p p r o \ i n ~ a t c l y  (3.5 1x1- cent of t l l c  l a n k  
c o n t c ~ i l \ ) .  \\;liilc j ~ c r m i l t i n y  a d i \c l ia~-gc rate ol' u p  t o  100 tons per  II~LII-. TIIC 
I - e m a i n i i ~ g  o i l y  \vatcl- \\,as tra~i\li.rt-cd L11 t l ic  ~vcnovat ing tank  ;111d. ill ;ill il.i;iIs. 
co~ i i ]> lc tc  n a t ~ l r a l  cclxi~-; l t ion ~-csultcci \ \ l i t h i~ i  24 II~>~II-~. T h e  ar~. ; inyc~i ic~i t : ,  
1.01- I>.I I .  t a n k s  \VC]-c. t l icrel 'o~-c. con idcrue l  iatisl;~ctol.y. 

(h) Nil. 30 ' l - a ~ t k  
I n  i l l i s  dcej, l ank .  tr ials i n v o l v i ~ l g ~ ~ c s i d u c  stt-il>j7ing ; ind I l c r i h l c  suct ion cn t i - i c i  

1'01- dc-ha l las l ing  wc1.c carriccl o i ~ t .  I l ie I-csidr~c s t i - ipp ing w:ls aga in  \'cry c l l i -  



cict i t  a n d  subseq~icnt  de -b~ l l l ns t i ng  
d o w n  t o  :~pprox ima tc l y  2.5 p e r  cc111 
of t a n k  contents p r o v e d  pi>ssihle 
using i h c  (1 in. l l cx ib lc  s u c t i o t ~  cot rv .  

((,) No.  30 T a n k  
T h i s  was selccted fo r  the  rcnovat -  

i n g  tank,  sincc i t  t ~ ~ o s t  nearly 
approached t l l c  o p t i m u n ~  sha jx .  i.e.. 
n a r r o w  a n d  tal l .  p r o m o t i n g  natut-al 
scpar:l l ion of o i l  an t i  \+,alcr ;tntl 
m a k i n g  separated o i l  c;isicr t o  rc-  
movc.  I t  was cq i t i ppcd  wit11 lieatit13 
coi ls  g i v ing  3 sq l i / t o n  l i c a ~ i t l g  sut-- 
f .  'Ice. a suct ion at the hasc 01' t l lc  
tank  f o r  c lear ing rcc ln imct l  \vatcr. 
i i t~d t l lc  ~ t l i c r  a t  t w ~ - t l l i r d s  I>(. the 
height o f t l ~ e  tank f o r  r e n ~ o v i n g  clean 
oil. A s~r : l y  ra i l .  f i t ted  in the c r o w n  
ol' the lank ,  was conncctcd t o  the dis- 
c lmrgc side of t lrc s t r ipp ing p u t n p  so 
t l~ ; l t  add i t ive  c o u l d  be t l i s t r i b u ~ c d  
over the  s~trf:lce of t l lc  n ~ i ~ t l i r c  i n  a 

I .  . MI.CII\N'S F I ~ A I I S < ,  S - I R ~ J M  un i fo l -m l ine spt-ay. 
A t ~ c w  addit ive. now k n o w n  ah Fomcscol .  was t o  be tested : p r e l i m i n a r y  

11-ials in l3ii.irriir,~Irrri,1 I inu ing ind icated tI1:~t i ts  pel-forrn;tncc in this a p p l i c a t i o l ~  
was supc~- io r  to tli:tt o f  Tecpo l .  As prev ious ly  stated. i n  a l l  i l l c  h;~l last ing t r ia ls 
in LJl,c.r(.i.and C'oirrhci~lrr ir i l t l~c htr ippings h a d  separated O L I ~  w i t l ~ o u l  rising l~lcat or 
adt t i  t i\ 'cs. 1-his \\,as most cncourag i~ lg .  b u t  sitice b o t h  s h i j l s  wcrc \vt)rkinf i n  
wat-m cl irnalcs i t  cou ld  not bc  considered conclusive. ( '~c i i rh~~i . l r i i i~ l .  tllercfoi.c. 
set abou t  m a k i n g  I ~ c r  own c i i ~ ~ ~ l s i o i ~ . ;  so t h a t  sc lxt rat ing techt l i~ ]~ i t . ;  c o u l d  he 
e\:aluatcd. 

A l l  e t i in ls ic~n Lvah ti iade b y  c i s c u l a t i n ~  oi l  a11d \vater Sro111 t l l c  rc t iovnt ing tank 
t l ~ r o ~ ~ y l i  t l ic  \ t t - ipp ins  p u m p  a t id  back t o  the tank  vi;t t i le  spray trail. t l : t \ i t ig  
p r ~ ) c l ~ ~ c c t l  the c t i ~ i i I ~ i ( > r i  i t  \\:I\ 11e;tlcd Yor 24 11o~irs b ~ i l  \ c r y  l i t t le  \v ;~tcr  hcjxt~-:itccI 
o ~ i t .  A so1~1t i i 111  01' Foniesci>l \\;IS ~ ~ i - e ~ ~ ; ~ r c d  and 0.05 p c r  cent of ( l ie  l a n k  c i ~ n t c ~ ~ t  
by v o l ~ t m c  was added \ i a  t l l c  .])ray i- ;~i l .  W i t h i n  anot l le r  24 ho?t~.s niost 01'rl1c 
c t i i u l s i c~ r~  \v:ls hr i )kcn :itid ;~l icr- LI Yui-thcr 4X I ~ o i t r x  the oil a n d  \\,ctter layc1-h \\-crc 
s i ~ l l c i c t ~ t l y  p u r e  t o  be p;i\scd 10 ;I stot-;igc t ~ t t ~ k  :tr icJ o\ci- lx>;~rcl rc \pec~t i \c ly  
T l ~ c l - c  \\,as :I t h i ~ ~  layer 01'  c n l i ~ l i i l i c c l  o i l  l c i t  h e t \ v c c l ~  t l lc  c lean oil ;it~d t l lc  \\.;ltcr 
I>LII t l icrc \\,:I> i i i i ~ ~ l l i c i c t ~ t  tit11c Sor SIII-Llicr i ~ i \ ' c s t i g ; t t i o ~ ~ .  /X s:~rliplc o r  1 1 1 ~  o ~ - i g -  
i11:ll c n ~ t t l i i o n  \\.as r i ' tni i~ecl a n d  :11'tct- r l ~ r c c  clays : ~ p l > r o \ i t ~ i : ~ t c l y  3 per ccl i t  o f  t i le  
water  h o d  scpnr;tlecl o11t. hu t  no c h a i ~ y c  \v;ls tictcctett dui- in? a f ~ i ~ - t l r c r  I\\.<> n ~ o l ~ t h ,  
s t a n d i i ~ s .  \ \ . I r i c l~  gi\.cx ;III i i l d i c ;~ t i o r~  o l ' t l ~ e  s t ;~ I> i l i l> l  of' t l l c  ~ : i ~ l ~ i l s i o ~ ~  oIl t ; t i t~cd. 

. S ~ ~ ~ ~ O / l ~ I  T/~ i , ! / \  ~S~,iiso/l 
1)111.iti? ( ~ r c i ! r / i ~ ~ ~ ~ / ~ ~ ~ r ~ I ' . \  scco~ic l  sc;~soii ;L s ~ ~ c t i ( ~ t i  ; t t ~ c l  I l ~ > o c ~ i t ~ ~  c i~ ic t  \+.:IS l i ttccl iii 

t11c clcep tatil, t o  compare it5 pcr io r i i iancc i t  v l lcuib lc h c l l t ~ i o ~ ~ t l i  0.13c 
s i tc l ion  cli l l- ics. T l>c  ]?1-t)to1ypc of t l l c  s t r ipp ing pump 01-dcrcd i'or t l i c  (;. l ' .  f r i y ;~ tc  
\v;~s i ~ ~ s t : ~ l l c c l  f o r  tcs t i i~g .  :rtic[ ;I scric\ of  ~ rc~ lova t i r~ :  tr ials \tras c:~rriccl i ~ t i t .  

N;l tural ly. d u r i n g  t l l c  course o f  th is  in\rcst igatiot l  scvcrul ideas were tcstccl 
;111d rc.icctcd. :rud h r i c f  rcfercncc is l i iadc  t o  tlxcrn hc low.  



The Suct ion Breaker 
T l i i s  was :I device designed t o  p r o v i d e  a pos i t ive  c u t  o f f  in de-bal last ing w h e n  

the k n o w n  con tamina t ion  level was reached i n  the tank.  La te r  t r ia ls i nc luded  a 
m o d i f i e d  type designed t o  s low d o w n  the dc-bal lasl ing rate as t i le  levcl approach- 
e d  the  danger zone a n d  e v e ~ ~ t u a l l y  to c u t  ol l ' thc suct ion comple te ly  before the 
ingress o f  o i l  i n  the suct ion occurred.  T h e  s ~ l c t i o n  breaker (FIG 3)  c o l ~ s i s t c d  o f  
an open ended p ipe  let i n t o  the dc-bal last s~ tc t i on ,  t l ie  t r ia ls suct ion hrcakcrs in 
( ' r~~i i l ,c~rlcrr icl  being adjustable. A s  t l l c  level i n  the tank approached t l ie  level of 
the  lower  c n t i  o f  the pipe d y ~ r i n g  dc-bal last ing, a i r  w o u l d  be d r a w n  i n t o  the 
ball;ist suc t ion p i p e  t h r o u g h  the  suct ion breaker, t l lus  dest roy ing t l le  cduc to r  
vact lum.  I n  the I3.U. ta l lk ,  tt-;als of hot11 typcs o f  s ~ l c t i o l ~  breaker were utisatis- 
fi1cto1-y. T h e  phi11 type was p a r t i a l l y  s ~ c c e s ~ i t ~ l  in the deep tank,  bu t  in a sca- 
w a y  tlrel-e was a tendency t o  'gulp' af ter  i n i t i a l  b reak ing o f  suct io l l  vacuum. 

A d m i r a l t y  and s l ~ i p ' s  olf iccrs ( ( ' c ~ i i i h i ~ r l ~ ~ i ~ i l  a n d  Uls ter )   prefer^-zd t o  re ly on 
visu;ll i nd i ca t ion  of t h e  p o i n t  at w h i c h  de-bal last ing SIIOLII~ CC~ISC. sil lcc the levcl  
a t  w h i c l l  o i l  comlricnccs t o  be d r a w n  il l val-ies w i t h  cond i t ions w l ~ i l c  ill ballast. 
a n t i  t h c  gl-adc of F . F . 0 .  cart-ied. This rnctl iod, ~ v h i c l i  ensures tha t  the tliinirnum 
o i  st r ippings is left  on a l l  occa\ions, l ias n o w  been adopted.  A n  add i t io r la l  
wa l -n ing i n  the shape o f  a l loa t  o l x r a t c d  l igh t  l ias bccn proposed to give not ice  
t h a t  t l rc level is  be ing  approached a t  w h i c h  o i l  can be espccted t o  appear. 

r h e  suct ion breaker Inay wel l  l lacc a i l s c f ~ ~ l  app l ica t ion i n  1:irgc cntnrnercial 
sliips. w l lc re  sh ip  movement  is less l ively. 

O i l y  M1ater Separators 
<'entr i fugnl  sep;irators were t r i ed  o u t  i n  14.M.S. l/l.s/c,r and.  as prcv ions ly  

m c ~ i t i o n c d .  were rejected due  l i r s t l y  t o  the g o o d  I-csults obta i l ied  w i t l ~ o u t  i l lern, 
2 n d  secondly t o  t l ie  l ic;~vy rna in tena~ice l o a d  in\:ol\,cd in keepi l ig t l ie l i i  r unn ing ,  

Stat ic  o i l y  \vater separators wcrc l i t t cd  i n  C'i~irihc~.lrriri l f o r  tr ials b ~ ~ t  the p o d  
I-csults oh ta ined  u h i n ~  the I-enovatins tank  j>~ -ovcd  t h c ~ n  t o  be ;In i lnncccssary 
comp l i ca t ion .  In a d d i t i o n  l l i c  Depar tmen t  o f  Scicnti l ic at id Ind i l s t r i a l  Kcseat-c11 
ca r r ied  orit t r ia ls o n  a wide range of stat ic separators and.  \\;it11 one excep- 
t i on .  ~ h c y  a l l  p roduced  a n  i t t i ;~cceptably contaminated d i sc l~n rgc  WIICII i )~-esc~ i ted 
\\it11 a n  ;~pprec inb lc  conccnt l -at ion o l ' o i l .  T h e  one cxccpt io l i  was not  g i i c n  a 
I-calistic t r i a l  :IS i t  \\.;I\ p r c 5 c l l l ~ d  wi l l1 large g10t7111~\ o( '0 i l  ~ ' l l i c ! i  i l rc  i i i ~ ~ c I i  cilsicr 
10 w p a r a t c  t l?a l i  the particle5 fo i~ l id ill ])~-:~etiee. 

T l i c \ c  t\vo con \ i t l c~ - :~ t i ons  t t e t c r  \ v i t l ~  the add i t iona l  \vcifi l i t ancl >pace 
in \ ,o l ycd  in l i t t i t l g  c i t l i c r  type led t o  t l ic  rc icc t ion  o f s e p a r a t ~ r r .  

S i ~ r f a c e  S t r i p p i ~ ~ g  
( 'o~i \ ic lc~-; i l> lc \va1-1< \\,:IS c i~r r icc l  o u t  (111 i ~ l \ ' e s t i s : ~ t i ~ ~ $  t l ic ic :1\ i l3 i l i t~~ \I ~r ipp i t l f i  

the o i l  layer ~ I - O I ~ I  t l lc  s ~ ~ r l l i c c  o f t l i e  l i q u i d  i n  ;I ha l la \ tcd  tank .  
Af tc l -  trial, OS ;I mocl i l icd scum p a n  ill a l ' .C.V. Iiirtl \Iio\z.n a c c r t ~ ~ i n  amour i t  

o f  17r(~i1 i \c .  :I \ u r l " ~ c c  r t~- ip j> i l lS  dc \ iec  ( l c \ i y i c d  to o I :l11 o i l y  \ \s ;~tc~- 
\cp:rratot- \+;IS i l e \ c lopcd  h) M c c l i a n \  ancl l i t l cd  i n  T.(~'.\'. ( 'o l i i i ,  l'llii i s  s I ~ o ~ \ n  
i n  [-I(;. (1. 

I ) i l l i c i ~ l t ~  \\;I\ c \ p c r i c ~ i z c d  i n  opci-sting thc I loa t iny  \ l r t i n i  \ incc i t  ic l ided t o  
h u n l  sync l~~-on:>x~>ly  \\it11 i t s  associated rcc ip~.ocat inp 1puni!>. C-Iiatliain [)ock- 
y ; ~ ~ - t l  t i iod i l i c t l  t l ic  tlcsign to I ~ I - ~ V C I I ~  I l l i s .  h ~ i l  i t  \\':IS tllc11 1 ' 0 ~ 1 1 i c l  tIi:it tI1c s t t - c ~ ~ i i  
g~-:~t.lu;~ll)~ \cttlcld 1t)bvcr 111 the t;111!< 1!11tiI s~1c1io11 W:I\ h c i ~ ~ g  ta1cc11 fi-0111 l>clo\v Lllc 
S~IIIII. 1 1  \\,a5 appar-"it that f ~ ~ ~ - t l i c r  dcsi211 cll;)l.t \v;~s ~-ec l l~ i l -cd  o l i  [ h i \  t lc \ icc.  ancl 
that  the pistol1 : I~ I -a~ igcn icn t  ni:~dc i t  \ ~ ~ s c c p t i h l c  t o  ~ t i c h i ~ i g  i l ' t l i c  i11ip \\.;IS r o l l i ng .  
Sincc the clc\.clop~i?cnt o f  an(>thc~-  dc\' icc \vhiclr h a d  !no mo\. ing j>:r~- t \  slid was 
cornpar :~ t ivc ly  \ irnpIc \ v i ~ s  \\,ell advanced. i t  \+,as t lccidcd not  t o  c o n t i n i ~ e  woi-k on 
the Mcc1ia11's 511-1irn. 



T h e  o l h e r  device r-cfcrred t o  was 
an claslomcr ic str ippir ig funnel  a n d  
suplmr! ing spider developed by 
Y-A.K.D. a n d  Messrs. A n d r c  
l i ~ l b h e r  Co. f o r  t r ia ls in ( 'u~~rhcr lu~ i r l .  
T h i s  is shown in FIG. 7. and Frci. 8 
s l ~ o w s  the ful inel LI I I~~I-going a test. 
A SPI-ay ra i l  was l i l l c d  c l r o ~ ~ n d  t l ie 
t ;~nk to assist thc  (low or susfacc 
scum t o  l l le  funncl .  luid t o  ma in la in  
t l ~ e  licl~~id lcvcl a t  tile J ~ ~ C C S S ; I ~ Y  

hcighl .  T h c  al-ranscn1cl11 i s  shown in 
I1l(;. 9 ,  

7 h c  1ri:rls indicated ihul this 
m c t h o d  of  s t r ipp ins  was no t  w l ~ o l l y  
sqi(ahlc for H .M. ships. Tire v o l t ~ m c  
of t i ~ i  f r o m  one incomplete 
l r i a l  (com1,lctc clcar:rncc ol' surface 
o i l  hc ing  'impossible) was cxcessivc. 

FIG. ~-S.~RII,I>IN<; FIINNII. at id showed that. hcc:~~lscof t I ie i t -  bulk,  

itrippins., \ \o i~ ld  ha \c  t o  bc dcalt wit11 ciircclly hy a11 oi ly  wtitcr \clinl-ator. 
'l c S .  R. l I ~ I I S  l I I i n  '~OII/~~~I~/~III~/. \Iio\~:ccl t l ~ c  

~ l ~ i s ~ l i t : ~ I > i l i t y  O S  o i ly  \ \ i ~ t e ~ -  sc1~:11-:1lo~-h ~ O I -  t l i i s  t!'l>? (11' I I I ~ X ~ L I I ~ ~ .  -l.l~c\c l:~cth. 
1oretl ic1- \v i th t i le cxtrcmcly goad 1-csir l t~ obt; i incd hy r c s i d ~ ~ c  \ t r i pp i t i s  Icd t o  the 
abandonn~cr l t  o l ' s ~ ~ r l i ~ ~ e  s l i - i ~ p i ~ ~ y  t r i :~ ls.  

111~S1ll.'fS ASI) ('0NC:I.ISIONS 
('cl- lain S;~tllts wcre Soulid \v i lh  the r c ~ ~ o v : ~ l i l l g  s ~ s t c ~ l i  ill ('III~J/>~'~./OII~/. h~11 W C  

;]I-c con f i c len~  i h a t  st lhseq~tcnt  modi l ica t ions w i l l  c l iminatc  thcm. At lc l i l ivc 
~III I-odi lct ion lias hecn r c v i c u c d  c u i t i  a ne\v s y t c r i i  ~~ ; I \V I I  1111. ~~J11iSor11i ~ - c l i ~ v : ~ t -  
i l l?  ta l lk  I l ca l i ng  1,ro!ctl d i l l i cc~ l l ,  1,111 rcccrlt l?~-o]>osals using a c~,nlhir,alir~n 01'  
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conical and helical coils will. i t  i s  hoped. fin;~lly provide the answer. 
T\vo renovating tanks al-c rccommendcd, so that onc can be used for separating 

while the other i s  recciuing srrippings. These tanks can be used for fuel storage 
in   at-tirnc. \+,lien all 'st rippings' may kc dischargeti over-board. 

('1111111c~i.ltriril'.c l958 trials slio\vcd the dc-b;~lla\t duct to be slishtly s~lperior to  
the twin hcllmoutli siictiori entries and I).N.C. has accepted the ~ s c  o f  i l ~ e  duct 
i n  certain deep tanks. a l t l i ou f l~  i t  does sornc\vliat restl-ict tank inspection. 

M. 1 s  1 I ' by ],~lrnps xnd ' \'alvel-y ' i s  an import:iiit feature, cvcn \vith 

c i c ~ i i c  s c r ~  i c e  I c c c 1 t i i ist~rre I:lkcs to separate i n  :i 
renovatins tank. 1- l ie Llepnl-tmc~it o f  Scientific and Industl-in1 Rcse;lrch ha> 
lxuduccd at1 cvaluatiori of the ' mnsliins ' 131-opcrtics of a wide range of  p~irnps, 
and tlreir conclusinns should pro\,c valuahlc when selecting ~ L I I I ~ ~ S  1-01. installa- 
tion. Valves will gcncr-ally be of t l ~ c  lubricated plug type, to reduce tirrbulclice 
and rcistancc. 

A l l  tlic trials have now hcen analyicd. and a M ; u ~ ~ i a l  of Fuel Tank Uallastitig 
\\'ill shortly h c  published. This contains complctc instructions on t h e  installation 
o f  hall;l\ting systems. (ogctllct- \\.ill1 thc tlrcory hchind the Y~I-ious component 
I .  Many k~c to r \  riot rnctilioned in thi\ ;crticlc are incllldctl, sitcli as sliapc 
:~ t id  t l i s ~ ~ o s i t i ~ ~ n  ol' bnlllc> I'or Ilesihli, siiction cntrics. t les ipcd to dcSer vortcs 
form;ltion. 

A f~111 ransc ol'flexiblc suctioii cntrics lias been dcvcloped by Andrc Rilhbcr 
Co. to r i l ec l  a l l  I-cqi~iscrncrils, ;LIICI ~lcti l i ls ~ I ' t l ~ c s c  i ~ l s i )  s i v c~ i  i l l  tlic I~;LITLI:II. 

Iri gct~er;tl it can hc \tarecl illat all kno\\vi j,roblc~ns on hitllasting of fltcl l a t ~ k \  
have bcen tackled and. s?~hjcct to tlrc s y \ k r ~ ~ s  hc i r~s correctly opcratcd. rio major 
diliicultics s l~ould hc cncountcrcd. 

. l ' l~c undcrtnkilig hr ls  involvecl nLlrncl-oii.; dcpal-tnicnt.; and ships, ancl has 
causcd a ccrtaili a~ i iount  ol'inconvcnicncc to a 101 of pcoplc during tlie past two 
yc:trs. I t  is llol>cd l l ia l  this nrliclc. cuj>lairiing hr-icfly what l l i ~ s  hecn achicvcd, 
wi l l  provide SOITIC measure or compensation to al l  t l~osc wl~osc co-operation 
made possible tlic SLICCCSS~LII c011~1~1ctio1i 01' the investig:~tion. 
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