UNCLASSIFIED

AD NUMBER

AD419539

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors; Foreign
Government Information; NOV 1961. Other
requests shall be referred to British
Embassy, 3100 Massachusetts Avenue, NW,
Washington, DC 20008.

AUTHORITY

DSTL, ADM 249/1535, 12 Aug 2008

THIS PAGE IS UNCLASSIFIED




UNCLASSIFIED

v 419539 |

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. YIRGINIA

UNCLASSIFIED



NOTICE: 'hen govermment or other dravings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. 8.
Government theredy incurs no responsidility, nor any
ocbligation whatsoever; and the fact that the Govern-
asnt may have formlated, furmished, or in any way
supplied the said Arewings, specifiocations, or other
data 1s not to be regarded dy implication or other-
vise as in any manner licensing the holder or any
other person Or corporation, or cooveying any rights
or parmission to manufucture, use or sell any
patented invention that may in any wvay be related
thereto.



b
0.
419539

- oat) by

Cht!”

ACSIL/ADM/ 53/3°3 copeyec

ADMIRALTY CORROSION COMMITIER
NTIFOULING RESIARCI ~OOMIITTEE

4, M,L Report No,u/18(C)
T Noverber, 1961

ARG RALTY MATERIALS L:BORATORY, HULTOH HEATH, POCLE

Appliod B Division

Hodi 8 HERMES - FUNG.L GROWIHS IN HYDRAULIC SYSTEM

by

N, I. Hendey

SUNMARY

Growths taken from the hydraulic suction auto-clean strainer of
- H.M.S, HERMES were found to be a mixed flors of hypiiomycetes and sscomycetes;
the former wes identified as speeies of Aspergillus while the latter proved
3 to be a sporogenous yeast,

'*:C Tests carried out with various concentrstions of "Panacide" Sodium

showed that a conoentration of 4 in 1000 was effective in killing the
/) growths., Reocommendations are made for cleaning the system and for adding
T  and meintsining the required concentration of fungicide in the hydraulic
fluig,
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llead of Division
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i, Report No, B/418(C)

lighipS,IERMBS - 1UNG.L GROVIHS LI7 YDl "ULIC SYOTEMN

1,  INTRODUCTION

A sample of a biolo ieul rrowth tuken from the forward hydraulic suction
autc-clean struiner wis reeeived from C,ILL,, !,'!, Dockyard, Fortsmouti, for
oxanination, Subsequentl:, 1 visit by & member of ".%L, staff was made to
a5 EBRES and sumples of the arowts were take: [rou the miscellantous
hydrsulic tanl and from the urrester pear tuni, e lutter was heavily
contaminated with oil,

2, TE_ . USVIIVE ORG.HIES

On collection, the materisl consisted of slivy feltc of s pale greyish
brovm colour, which on dryin, hnd o cheasc-like consistency, Iliicroscoricel
examination showed it to be a mixture of the vi rtative stapes of mycelial
funryi and a yeast,

Streak culturcs of the mat.rial wure made on wortea'ar and incubated at
25°C for 14 days, Frequ:nt sub-cultures were .ade wnd finally ure isolates
of tho myocelisl species were obtsined wiich ware idcntified ss jiscrgillus
candidus Link and \sperillus flavipes (Baini:r snd Sartory) Thom and Church,

~sperzillys candidus, when pure, produccs pale buff coloured colonies
vhich have psler mar-ins, T[he mould ~rows vigorously sn: quickly forms dense
hyphsl matc, which wenawetted ;ive ris: to the slimy fults found in the auto-
clean strainer,

From the hyphal mat, nwwrous conidicphiores arise =hich bear lobuler
white zasses of microscopic cpores, Th.yg spores are extremely minute and
the sli htest oir current is cupabl: of sprceding them over considerablo
dist-novs, :1i.,1 shows svveral rruitin- he Is of Aspcrgillus cendidus, each
of wshicihh wvould be carable of jroducin; nany thcusands of spores, Aspergillus
fluvipes is sawcwhat similar in spoearanoe but produces columnar heads of
spores, particulsrly in cld «ultures, 7The cclour of th. cclony is buff or
groeyish=bull, of'ten tintel -/t pinit or browm.

Th: yeast cloment of thh flors ir trobably o wild szccharomyccte amd
cives tie material its slimincss, This organicm, shom in Fig. 2, is
unicellular and the ovlls -re broadly ¢lliptical, 5-Tw long, 2-5p wide and
usually sli htly brosder at onc end, 7Wild yeests are cowxion in Nature and
it -rould to impossible to ioterain: the oriin of the infcetion, s the
yeast constituted a very small proportion of the total bulk of material, its
specific dcterminetion wus not attempted,

3. EQERDENTAL

Previous reseurch.. on & similar problom of mould grewth in th: hydraulic
system of iI,1.5.CANT'UR (. . 1L, Report No.3/15(C) Deccmber 1962), showed that
of th: seversl funjicidos axemined, "Panacide" Scdium (solium selt of 5:5°
dichloro 2:2' dihyrroxrdipbon;at thwm.) was likely ¢ solve tho problom,
Recom ondations wore therefor wmade thnt "Ponacide" Soldium should be added teo
the slyeerinc/watur mixturc of 1, 8.CiNTUT. so that th: resultant strength
shoul.! bc nbout 0,1, IZxunination of the systcm 7 months arfter the initial
anddition indicated that this trcatment had been cuccessful,

Since, however, the syston in HMWGS,CENTAUR haé been infectod with a
mixed flora of aspergillus s-p, quite different from that found in H,M,S.HERES,
oxperiments wero earried out te detcimine whether, and at -vhat concontration,
*Panacide" Sodiw. would inhibit growth of the Aseergillus candidus/ycast flora,

/For this
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For this purposc, "Panacide” Sodiwn was added to tubes of plyccrine/water
hydraulic £luid to ive conecuntrations of 1-7 3, 1-1. €, 1-2000, 4125000,
1-10,00C, 1-20,000, 1-80,00, 1-100,000 respectively, Six 2§ ml replicstos
of cnch were prupsrcd, Controls without the addition of th fun,icide were
also set up, Sporcs from a mixed cwlturs of the lsperzillus condidus/ycest
flora wore transforred to the surfacc of 2 om, diamcter cellulosc acctate
membranc filtors and ono filter was .lusted on the swfece of the liquid in

each tubu, The tubes were incubated st 3.°C for onc month,

Visual observation before the filtur membrancs were rumoved from the
tubcs of hydraulic fluid showud thut heavy fun.»l . rowti had dov.lored in sll
tub.s cont - ininz concentrations of th. "Fanseciic" Souiwn bvlow 1-500 O,

(Fige 3)s In the tubes huving the hisher coneontrations of toxic substance
tho filter mombranos wnre removed and carcfully wash.d fro. from "Panacide®
with sterile distilled water on o sintered dace £filter, They were then

plated out on putri dishcs of wort-agar and incubat.c for 1L d-we 2t 309C,

Aftcr 7 days, positive Towth was visibl. en th. filt.rs fron th: tubes
containing 1-2CC0 and 1-500C "Punacide" Sodium, Filter m:mbron.s from the
highor concentrations of 1-1.00 anl 1500 showed no fungel dcv.lopm nt,

The results aftor 4. days ar. shown in Pirde,, from which it -A4ll be
scon that tho 1 in 1000 concuntration preventcd mauld crowth but that tho
concentration of 1 in 207 wns not suf"iciontly effuctive,

L, CO:CLUSIONS .uD HECOISTHDATIONS

Th. ¢limination of tho mould will depond upon the thorough clesnsing of
the whole hydroulic system and th: nddition of "Panacidc" Sodiuw in sufficivnt
concentration (1-1000) to the .lycerine/wmtor rluid,

The tanks, pumps, filter:, cto., ~n. such othir parts of the systim thet
arc eces8sibl . should be brushued dovm with ¢ solution mei. by edding > or 4 oz,
of tho LC: solution of "Fanncidl™ Soliwum (as sup licd by tic manulacturcrs) to
2 gallons of rrosh water {! tuacup to 1 bucket of water), When all visible
traces of thc mould hawve been romoved, the syst-m sheul” be rilled wdith fresh
water to which "Panacidl" Solium nas boen added (2 rints of the 0% "Fanacide"
Sodium es supplivd to 10C [ +llons of wnter), Jhe ~ixtur. should remain in
the systew for & or 3 deys lurin- whiich sine it cLoul. be ecirculatua occasion-
ally by opcrating the pumps. ZBxpericnec has shoom that it is importent to
rcmove as much growth &s possible so that the chrnees of ro-in'cction are
roduced to the minimmm,

The system should then be dreined 2nd £il1l d in th. usual menncr with the
L0/60 hydraulic fluid and "Penaciic" Sodium to _ive 2 C.1: solution; (2 rints
of "Panceide" Sodium 43, as suppli.d by th. mukirs to 100 3;3llons is a
cenveniont measurce for proctienl purposcs),

Expericuc:  in H,L,S.CENTWR nas shown thnt —inute treccs of mould growth
bogin to ru-appear efter 3 or i uonths if less "Prnacide™ is used, These
traccs, howcver, might oricinato from particles that heve bocome dislodged
from inuoccssiblo parts of the systes by tie operation of the pumps end have
so vscapod thc original clecning dovm,

In order to cradicate the infcotion complitcly it is recommended that tho
hydraulic fluid, topether with the "Panncid:" Sedium, should be changed cvery
3 months or, if this is not convenient, that a furth r 1 pint of "Panacidc”
per 100 gallons of hydrmulic fluid should b added, if traccs of mould are
obscrved,

"Panacido" Sodium is obtainable from liossrs, British Drug Houses Ltd,,
Poolc, Dorsct,
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FIG, 4. Aspergillus candjdys Link, showing conidiophores with spores, taken
froa the suction auto-clean strainer of the hydraulic system. x 300
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FIG, 2, Yeast cells found living with the Aspergillup in the hydrsulie fluid.
x ‘500
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Meabrane filters on wort ngar pletes showing srowth of As&‘qill\_q SPe
after bein; immersed in hydraulic fluid containing "Panncide” Sodium
for 1 month. Concentrations higher taan +-1000 cozpletely kill the
sporer, whereas -t 1-2000 or belo: the Spores remsin viable and
eventually develop.
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