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'~1/111111~/7/,S />,l' 1). M .  E. 
Diesel Generators-l1.M.S. ' Keppel ' 

'The following remarks arc app:nded scgarding tllc taking oS ' b ~ ~ n i p i ~ l s  
clearances ' arter ovcrllarll o f  lhc p3rL 1)iescI generator (Paxman 12 YHAZ) .  

Wheli t h e  cylindel- Ilcads were litted. i t  was found that two coppzr sealing 
rings had bee11 tilted ~tnder eaclr cyliltder head. l h c i r  tllickness was mcasurcd 
and round to he 0.044 and 0,032 in. giving a lot;~l O S  0.076 in. 

B.K.1332 ( 1  3).  Iundbook Tor Adinil-alty Standard Diesel Engines Range 2. 
Clraptcr 5 ,  states that ' sealit19 rings of  three dilt'escnt thick~lesses arc available : 
a " standard ". which i s  0.048 in.. a 0.016 in. nndcrsirc and a0.016 in. ovcrsize.' 

New pisto11 rings wcre litted, but the cylindcr liners werc not  rcncwcd as tllc 
co~xditiolt of the bores was good ; the w a r  on t h e  original diameters being 
('r.om 0.003 to (1.009 ill.. wcll below tllc allowcd niaximutii o f  0.015 in. ( B . R .  
1332 (13)). 'I'lrcrc was tlrc normrrl slight ridgins at tlte top or encll bore at the 
upper l imit o f  ring travcl. 

As the reasons for 111c I-ather unnsual fitting OS two sea l i n  rings in excl1 
cylinder werc rrot known, i t  was decided on  re-assembly to vcril'y the bumping 
clearance.; u.;ing dilTcrctit corithination~ oC sealing ring?. A lirst clleek war 
made by fitting together two sealiris r ing ,  o f  0.054 in. :l~rci 0.048 in.. in eacli 
cyl i~lder. Bumping clcnt-anccs on  cacll cylinder were tlten taken in accordance 
wi t l l  i l ~ e  in.;tr~~ctions \vilh the filllowing ~scsults : - 

'A' bad -0 .035  to 0.045 in. 1 
} i les ign~d 4 . 0 5 0  to 0.060 in. 

' H ' h a n k 4 . 0 2 6  to 0,039 i l l. J 
Aftcl- re-checking tl~csc rcacllngs i t  was oh\,ious l I l :~t somctlr i l r~ was at l i ~u l t .  

r h c  cylinder heads had hcclr replaced 011 111: two scalin: rings o f a  tot;~l thicknes5 
almost t\vicc illat dcsigncd. An investisation W;IS carried ollt into the po.;sibility 
of' the toy, piston rin: Souli~ig tlrc sligllt ridse at the top OS ring travel in tl lc 
c y l i ~ ~ d c r  ~ O I - C .  t)cforc tlrc p l s t 0 1 1  c o l ~ l d  c011ie i l l to contact wi th the cylinder. ]lead. 
M~I~CII bc i~ ig  17:1Icd ~112. 1-his cllcck was d:)nc hy rcmo\.inf the top ring of each 
17151011 01'' I3 ' h ; ~ ~ l h  ;111d i~g;~i t i  t;~king huml3.n: clearances. wlricll p \ . c  readings 
of 0. I 15 in. again\[ 1I1e p~.c\. i i>r~\ 0.026 to 0.0.3'9 in. t l u~s  c o n l i r m i ~ ~ g  ihc above 
\~ij?p:)sit io~i. 

rllc sidgi: at the top 11f each cylinder horc o f  each bank was t l rc~t  rcmovcd 
hy ca~-cful grinclin: and the pisrol~r and cyli11d:r Ilc;~ds rc-;~sscmblcd. II~~II: ollc 
o\cr\ i /c sc:~liltg !-ins (0.0(14 in.) pcr cylindcr. R i ~ r n p i n ~  clcal-a~lccs werc azniji 
lake11 ;t11c1 tllc dc5i:nc.d clc;lrancc ol'0.050 to 0.060 in. oht;~inctl for tlrc \\.llolc 
engine. 

-l-hc ship'.; records do 1101 sllow \vlrcn or why the two scaling rillss \\'c~-c l i l tcd 
i o  c a c l ~  cy l i ~~de r  Irc;~d. b:~t i l  i\ ; ~ r r i ~ m c d  tlral tllcy mltsl lia\,e bccn t i t l ed  th i~ ih ing 
to obtain i l lc dcsigncti h i ~ ~ i i j ~ i t ~ g  c1~:tratice 011 SOIIIC P ~ C V ~ O L I S  occ;~sio~i ; tlle 
tnist;tkc was i t 1  bclic\~ing tlrat tlrc ~ I i s ton  w; l s  huml>ilrg, w l l c i ~  in fact tlle top r i l lg 
war fouliilg the top ridge i n  t l r -  cylinder horc. 



l'his fact would have been apparent only if the fill1 procedure had been 
repeated after fitting t l ~ c  two rings ; re-zeroing the dial test indicator, releasing 
tl lc large end bolts and poling up the pistons would havc given cxactly the same 
readings as before, in spite o f  the extra scaling ring. 

I t  is evident that the ci~ginc llad bccn running wit11 a reduced cornpression 
ratio which p:)ssibly partly accounts for tllc previous history o f  difficult starting. 

Since i t  appears to be comparatively easy to be misled when cllccking tllc 
bumping clearances, even when tllc cyli~tder wear is still small, i t  i s  suggested 
that a warning be added in B.R. 1332 ( 13) or an amendment to tllc ell'cct :-- 

' To avoid false bumping clcclrancc readings, i t  i s  csscntial to make sure 
that the piston i s  i n  fact bumping. and not being stopped by the piston I-ing 
taking on  any ridge at the top o f  the cylinder bore. I f  s i ~c l l  c l  ridge exists. 
cithcr I-emove tllc top piston ring while taking bumping clearances or grind 
out the ridgc.' 

Cornr~ ie~~t  
T h e  remarks havc bccn noted with intcrcst and handbooks in the B.K.133'7 

series are being amended accordingly. 
I t  i s  observed that, in the interest? o f  standardi~ation, only the largest sire 

OS cylinder head joint ring is now being stocked by S.P.D.C.s (B.R.1986. 
Chapter 3. Art.  0332 refers), and i t  wil l be unnecessary i n  Suture to clicck 
bumping clcaranccs after fitting new cylinder head joint rings. 

OKDNANCI- I.:N(;INEERIN(; 

40 mm. M k  6 Mounting-Firing Gzar Hytlraulic Syste111-H.M.S. ' Albion ' 
Sirnplifiu coi~plings for the pipes o f  the Jlydraulic systems inay only be broken. 

(31- tishtencd i n  order to stop leaks. once. I'hereaStcl- rlny fi1rt11er tightening 
I l n s  no clkct  ot l~el- than to close t l ~ c  pipe i n  and make the leak worse. As i t  i s  
I1cceis:u.y to remove certain ol'thc pipcs i n  the 40 m m .  M k  6 niounting during 
routine maintenance work (e.g. removal o f  auto-loaders) t l ~ c  use of  t l lese 
coupling\ cnuscs considcrablc trouble. 

Co~~inient  
Care w;l\ taken during the desisn \La$? o f  tliis equipment that pipes. ctc.. 

did ni)t i~nncccssarily obstruct maintenance \vork : approlx-iatc r i i nn i~ f r~c t~~ r i ng  
cir:~\vings include notes to this cllect. If. clue to ma~rul;~cturcrs errors or- 
incorrect rep:~ir \vork : ~ t  sotlie time. this f c i ~ t i ~ r c  11;~s been lost. t l l c  pipes con- 
cerned s l~ould  he 1-eplaccd s~ tllnt tllc ohstri~ction is removed. 

I - l i e  critici\rn o f  t l ~ c  ' simj11ili.c ' co~~pl in$' i  is n.)t c ~ e c e ~ t ~ d  (tIl:)itgI1. t o  be fair. 
t l l c  cxi\tcncc of such a school ol' t h o ~ ~ g h t  muit b- :~dl i i i t tcd). Euj~a-icwce wit11 
tlleic co~~p l i ng \  sho\\~i that. altllougll illcy will n:)t lait indelin;tely. they may 
he h r i~kcn  and satisl':~ctot-ily rcmaclc a cnniida-;~blc n:~~nher o f  times. so long 
:rs they arc tightcncd wi t l l  care. I t  i \  o f  intcrcst to note tI1at tllcy :~rc ~ l i ; ~ n ~ ~ l i ~ c -  
c t li.S.205 I.  Part I. \vhicll statcs tllat ' T l x  littings s l~ ;~ l l  he capable o f  
ha\,ing the joint broken and remade six t imci  and iI1:~lI jxo\ idc :L so~111d joint 
(311 c:~cIi 0cc;liii>11.' I n  (hi. cn\c of:rn). itcm claimcti h! a m;ini~l;~ct:irc~- to conl'orm 
to :I Hritisll Standard. complainti may he taltcn lip \ v i t l i  thc 13.S.I. 

4.5 in. Ylk 6 Rlountiog Ranl~ncr (,'ontrol (;cur-I 1.M.S. ' Daring ' 
' r i l e  I-;lmrnct- hecamc inoper;~ti\,c during a slloot. and it \\,as foulid illat the 

rc;~r toe o f  lever (9 )  Iiad brokcn of1  Tllc Icvcr Ir:~d bccn wcldctl ;i t  tlic ]>:)iiit o f  
I'rncturc. hut it \\:as not clcar i f  this was done du1-in2 rnan~~f ;~c t i l~ -c  or as u repair-. 
Marki l ls  o n  tllc Icvcr indicrrtcd that. I the ' hi-cccll closed ' s i t i  t l i c  
cle;~~-ancc hctwecn the cnti ol' tllc contl.ol valvc spindle and t l i c  centre toe o l  
the lever l x~d  heell taken 1113. 



Coln~ner~t 
A number of ships seem to  lla\~c had tl-ouble with this lever. Similar failures 

occr~rred d ~ ~ r i n s  early trials 011 the rn:>unting, and the lever, which was originally 
of wclded construction, was modified in shape and made solid. It is known 
tllnt the levcr was replaccd on the same gun in I-I.M.S. l>xri~ig in 1955, a n d  it is 
prohablc that a lcvcr o f  thc original design was ~ ~ s c d .  In more reccnl cases of 
fiii1~11.c. rcplacerne~~ts lvavc been man~facturcd locally of En 32 A (U.T.S. 
32 tons;sq in.) in place or thc original material, w l ~ i c l ~  was V 3 (corrcsp:)nding 
to En 3 A, U.T.S. 2X tons/sq in.). A modilication to tllc ramrner release gear 
is currently being consider-ed, and t l ~ c  material for lever (9) is being r~pgraded 
to En 32 A. ; this is principally duc to the fiict tllat higher stresses will be 
imposed 011 the lcvcr after modification. 

7'11~ rc;d trouble in this case sccms ti, be that it is possible for a physical ~ O L I I  
to occur betwccn companents operated by the levcr. This can happen if the 
control valve spindlc or the cngg ing  locking bolt rotate sliglltly (e.g. due to 
wear bctwcc~l rubbing faces) so tllat thc bolt will not enter the valvc spirldlr 
slot ; or  il.. wit11 the ratnmer hcad forward and the breech closed, the clearance 
betwccn the locking bolt and the control valve spindle slot rear face is too  
small (e.g. due to the r-arnrncr head not giving sutiicient movement to  the bell 
crank levcr, due to wear of components or to incorrect setting of tlle breech 
block return springs). 'The former possibility can be eliminated by tapering 
the two flats on t l ~ c  locking bolt : tlic latter ciin only be bowled out by careful 
checking of all the operations and clearances concerned. 

4.5 in. Mk 6 Mounting Mantlet Weathering-1l.M.S. ' Delight ' 
The rnantlc~ wcnthcring or tllcsc mountings has aliv:cys been defective. A and 

B mountinss arc iloc>cicd wl~cncver n little rough weather is expericnccd, and 
it is inipossiblc to ini1:cte tllc rtllhber tt~bing sufficiently to prevent the cntry oC 
watcr ~ ~ a s t  tlle mantlct plate. 

The tuhinf fitted is far too thick and lleavy, and  it is not possiblc to  build-up 
s~~fl icici l l  ;lit. pressLtrc illside i t  to give tile cxpclnsion rcquircd to  form a good 
sci11. T l~ i s  difficulty ll;ts now becl, at ishctori ly ovcrcomc on A mounting by 
replacing tllc tubins with a pattcrnircd tubing of vulcanized rubber coated 
i r ~ i t l ~  Ncccil I:~cqc~cr.. 

Comment 

Tlic provision of ;L suitahlc tubing for \ve;lthc~.ing arrangements in  enclosed 
niounti~igs II:IS alwi~yi prcsctltctl :I pr-oblcm. The tubing must be llexiblc. but 
not so ilcxiblc tllut bliitel-ins occurs at unsupported points ; i t  rncrst not distc>rt 
t l l ro t~gl~ pcrninncnt c\pctniion : it mr~.;t be oil resistant, and must not pcrisli 
or crack wit11 wcatllcr 01- c l im~~l ic  cllniiges ; it must be easily bonded to anslc 
01. r'-piccci. Many of ~ I I C S C  i.ccluire~iicnts are 11ict by Neoprene tubitlg. ;lnd 
t l i i k  Iins Ihccn t~icd  wit11 solne ~ I I C C C S ~  i n  new n i o ~ ~ ~ i t i t i ~ s .  Ho\vcver. as mountings 
; ~ g c  tlicrc arc often incrc;~scs iri t l ~ c  sp;~ccs to be taken 1117 by tllc t ~ l b i n ~ .  eitllcl- 
~III-ough wc;rr of the i-~ibbin$ parts or. distortion of tllc s t r i ~ c t ~ ~ r c .  illid Neoprene 
has pro\.cd i r~ ' ;~~t l ic i~nt ly  rcsilictit to take tl~csc up. In ;tddition. longitudinal 
cl-acking has occ~lrrcd in the Neoprene luhcs nliet- some time in  service. 

I t  has been est;iblisl~cd tlvat R y.~rc rnhbcr tubin? trc:~tcd with Necol I:~cqctcr 
is t l~c  hcsl rnaterinl l i>r  the pltrposc. L~~~Sor.tun;rtcly, Ll~crc is a tendency for 
such tubing to ' hlistcr '. 111 ncwcr cclt~ipinent~ (e.g. the 3 in. Mk 6 mounting) 
this is ovcrcomc by enclosins t l ~ c  tubing Tor three-clua~.tcrr of its pcripllery in 
;I metal strpporl, atid f i ~ r n l i n ~  tllc tubing during manufi~ct.r~re to pl.ovidc a 
tongue whicll gives llle nccesscrry sealing contact. T o  apply this rnetllod to 
existin$ cqttipmcnts would involvc extcnsivc nlodilication. and is ilot justilied. 



Trials arc being carried out. Iiowever, on  the 4.5 in. Mk 6 mounting to decide 
on a suitahle t l~ickl~css o r  Necol Izccluered natural rubhcr tubing that will give 
reasonable expansion witllout serious ' blistering '. 
M.R.S. X Dual Ballistic Unit-H.M.S.  ' Crossbow ' 

Oil was found to be leaking from the sump of tllc itnit, under tlle lowcr rcar 
covcl-S. 1-liese covers are S C C L I ~ C ~  by chec~e-I~c;~dcd screws, and  by replacing 
tl~esc with liexagc~ll slotted scrcws it  was possible to apply morc efticicnt tigl~ten- 
ing in the limited sp;tcc avail;thlc. l'his could only be done with the scrcws 
along the outcr cdgcs of the cover, as the ccntrc-lillc scrcws are o f  ~111~1sual 
Icngtl~ ntid could not be replaced. 

'I'l~is action considerably rcditccd the leakagc. It is suggested that the litting 
of le:~d wasllcrs to the lower edge scrcws to prevent seepage tlirougl~ tllc screw 
Irolcs would provide further irnproverne~lt. 

C:omment 
Thel-c is no d o ~ l h t  that relatively minor dificlllties of this ~ l a t u r e  can cause 

a lot of trouble. They arc, unfi>rt~~natcly, very dillicult to eliminate during the 
design of the equipment, ns they rarely hccome evident until a  nit is installed 
in a s l~ ip ,  and may then cause dilfculty in only a few cases wherc no alternative 
site is available fo r  the unit. 

In illis case, approval has beer1 given to tlie actions proposed. It is open to 
clucstion. I1oweve1-, if tllc LISC of a ' ro l~nd  the corner ' screwdriver wor~ld not 
lla\,c avoided the need for Ilcxagon slotted screws. 

G.11.U. Stabilizer Rtlk 3-1 I.M.S. ' Cavalier ' 
1111ring pc-refit trials of the gunnery ccl~liprne~lt, t l ~ e  G.K.IJ.  stabilizer 

tfcvelopccl an  intermittent high frequency litter in trai~ling.This was investigated. 
and i t  \\,;IS observed that : 

( ( I )  Tllc litter fl-equcncy and thc time taken for it to disappear increased 
with r i ~ ~ i n i n ~  time 

( I ) )  It cxtcndcd over a long tt-aining arc hcfol-e stubili~ing out 
( I  It ~tsually commenced on an  arc bctwce~l gl-ecn 60 a n d  red 40 dcyrees. 

but occasion:rlly commcticed on akcr heal-i ngs 
( ( 1 )  I t  apjxnl-ed to he illdcpcndc~it of elevation (11- trainins I-atcs. except that 

i t  \\,or~ltl not commence below 4 dcgrccs 'sec tririnin~ lest, or 7 dcgrccs'scc 
t1~:rinin~ r i s l~ t  

( 1  Tllc jittcr was of 5 c.p.s. carrier I'rcc]ilcncy \\-it11 a I c.p.s. modula t io~~  : 
;~ml?lit~idc ranged from 5 to 7 miniltes 

( 1 ' )  Thc carricr and modulator \\'a\,cs were present in all pen I-ecordcr traces, 
t lrouyl~ at a mr~ch rcduccd ; ~ n i p l i t ~ ~ d c  \vllcn the motion \vas stable. 

I:l-otn tllcsc sqt~iptotiis it was dcduccd that tllc dcfcct was in  ~nccl~anic:~l.  
~ I c r  tlrnn clcctronic componcnls. This \vas confirmed by littills spare 
aniplilict-S and t ;~cl~ogc~~cra to l - .  and by ndji~\trncnts to clcctronic controls. 

Illc scnsiti\c element \vas then checked l'or wandcr and timed Sol- rates, and 
tile air d a \ l i l ~ l t  \vas removed and ri.acii~~\tcd. but no l l ~ l l t  collld be Sor~nd. A 
~ I I I . I I I C I -  clleek \YLI \  C~II-ried O L I ~  by c~nncct ing  ( I I C  s1:1t01- tc r11~in;~I~ of tllc clil-cctor 
line order It-ansmittcr to the stator of :L coi~lcidcncc tr;lnsmittcr in :In A.C;.II. 
cil~rnrny clirccto~.. and usins the Su and Sy conncctiuns from this i n  pl;~cc of 
the traininy p ic l i -LI~  signal to (Ire follow-1.1p scrvo n~nj?liIicr. With tllc sensitive 
elcmcnt s topj~cd and peggcd it was p:)ssihlc to train (Ilc stabilircl- in  this mnnncr. 
R c s ~ ~ l t a ~ ~ t  instability gave almost identical 11-;lees lo t l~osc t;tkcn icndcr normal 
conditions. sllowing that tlxc cause of instability W;LS dclinitcly located in  tllc 
I'ollow-LIP scrvo. 



The safety training clutch was tllcn examined, and  although there was a 
tendency for the clutch t o  slip and  eventually slacken off slightly, this was 
elin~innted and the slipping torque adjusted t o  the correct figure, with no  
improvement to the servo performance. 

Attention was then paid to tlie existence of backlash in tllc training drives. 
A small amount of backlasl~ could be felt a t  several points, and  this had been 
suspected as a possible cause of the instability from the beginning of  the inves- 
tigation ; in view of thc known dilliculty OS a~lalysing backlasll elf'ects it was 
preferred to eliminate other possibilities lirst. O n  closer examination, it was 
evident that the backlash elf'ect was vcry considerable, particularly as  there 
wcre live pairs of mating gears in tlxc drive from motor t o  rack, thus atnplifying 
and  sunimating the actual backlasll at  the individual points. It was, in  fact, 
possible to move the motor shaft 15 to 20 degrees without moving the stabilizer. 

It was clear that the h u l t  could only be rectified by tllcfitting o fa  replacement 
training assembly, and supply of this was requested. In order to improve per- 
formance of t l ~ c  unit in the interim, it was. decided to reduce thc overall gain 
of the servo. This was a t  first done by fitting 10 K.  ohm attenuators in 
thc amplifier inp~l t  lines, but although stability was thus achieved large errors 
were introduced in training follow. A comprolnise was reached by fitting 5 K .  
ohm attcnuators. and adjusting the pc-retardation circuits, using a decade 
box to select the new values. 

I t  is considered tllat the long-term solution to the problem lies in a redesign 
of the whole of the training drive assembly, in such a way that the nuniber of 
comp3nents is reduced. 
Comment 

This report arrived in Admiralty at n moment when the redcsign of the 
training drive along tllc lines suggested had becn completed, and stocks of 
modified assern blics liad just reached the numbers necessary bcfol-e a general 
rncldific:ition could bc introdi~ced. Tl l i~s  the replacen~ent assembly supplied 
to C'trvtriicr. was of tlic new design. 

Unfortunately, this did not quitc have the clfcct that had been hoped for. 
Altliougll the sl~ip's otiiccrs wcre no doubt dcliglrtcd to llavc tlieir sugsestions 
in~ple~nentcd so quickly. dillicultics arose when the new asse~nbly was fitted. 
Thcsc dillicuitie~ we[-e mainly due to a typ3grapliicnl er-ror- in t l ~ e  instrilction\ 
for fitting. but they ccrtaitlly caused considerable tl-ouble. 

The  interestins feature of thc report is the systelnalic way in which thc 
dclbct was dia$noscd. I t  is vcry easy. W-lien faced wit11 intermittent instability 
in :I servo, to j u m ~ ?  to conclusions on its cause ; it would have becn easy in 
this case to assuluc t l u t  b;~cklash was excessive w i t l ~ o ~ l t  eliminating othcr 
possiblc causes. This is partic~ilal-ly tlle casc in a unit like tlic C;.li.CJ. stabilizer. 
whicli is \,cry easily regarded as  ' untoachahlc ' 

4 . 5  in. M k  S Mounting Rammer H . M . S .  ' Cossack ' 
1)uring n shoot the I-amnier comprcsscv bracket I-ecoilcd a n d  ran 0111 ~ v i t l i  

t11.e g u n .  failin: to cock. I t  was found that the tt-ippcr bolt 11ad ji~nin?c(I i l l  tlie 
clown pcxition. No cause could he ~ O L I I I ~  for this until the tripj>cr bolt guide 
t-ollel-S were nicasi~red. and their dia11icte1-S Sonrid to val-y between 0 and 0.013 
i l l .  o v c r ~ i ~ c .  wit11 t111-cc i-ollct.~ at 111arin111ni re;tdi~ls. As t11c gun had opcrateri 
s t i s f : c t ~ - l  l '  many ycal-s, it is assumed that a t  somc tinie tlul-ilig routinc 
examination two o f  tlic 1a1-ger rollcl-s had been replaced oppositc to each ot1ic1-. 
a n d  that subseq~~cntly son?e \cl-y minol- distot-tion of the bracket had taken L I ~  

wI1at cleat-ancc was left, causing llle jam. Al tho~~gl r  no  distortion was detected. 
this assuruption was borne oilt by tllc fact that the gear operated correctly wllen 
i t  was rcasscmblcd will?. tlrc f i ~ u r  li~rger I-01lc1-S ill tlle lower position. 



Cornment 
The ollicial vcrdict o n  this is that it is a n  isolated instance of incorrect 

man~~facture .  Looking a little deeper into the matter, however, it is possible 
to draw certain otlrer (not necessarily correct) conclusions. Scveral years ago 
a modification was authorized to replacc the original rollers with new ones of 
case-11;lrdcned mild steel. This modification was carried out in Co.s.~atk a t  
rather short notice and, due to a sliortage of the new rollers, a set was manufac- 
tured locally. It can only be a s s ~ ~ m e d  that tlic oversize rollers were litted to 
camp-nsatc for wcar in the other components; whether the oversize rollers 
were originally fitted as a complete set of equal-sized rollers on only one 
mounting, and have been subsequcntly redistributed during stripping, it is 
impossible to  say. The moral is, if evcn minor changes are mad= tliat w ~ l l  
a%ct interchangeability, a proper record sl~ould bc made of this fact. 
Gun Direction Binocular Sight Mk l-H.M.S. ' Whitby ' 

Tlle elevation indexdrum o n  the opensight linkage was found to b.: corroded. 
Tlre lirst sign of this was ' blistering ' of the black lacquer finish of the drum, 
o n  its outside edges. O n  removing the drum for closer inspection, a large 
section of its surface broke away, apparently due to  corrosion : the metal 
appears to have flaked away at  the broken edges. 
Comment 

Thc drum is manufactured from a n  aluminium alloy, and is a plain pressing 
in a form similar to a n  annular L-leather. Tlle corrosion was rather unusual in 
appearance, as it had taken place apparently simultaneously througlrout the 
metal. causing it to flakc away and leave a broken edge such as would bc 
expectcd if tlrc drum had been hililt up by bonding together twenty or thirty 
tl~ickncsses of aluminiu~n foil. The corrosion was localized to two areas, and 
it was noted that these were whcre tlle drum was in contact with other parts : 
one wlicre tlle periphery of tlzc drum is in contact with tlie open sight arm, and 
one whcre tlre elevation pointer is in ncar contact with the drum over tlle arc 
25 to 50 dezrees clcvation. 

Tliis form of corrosion is known as exfoliation. It occurs when the advarice 
of tlrc corrosion along th?  grain b2und:~rics of tlre mctal is naturally dircctcd 
in more or Icss straight lines througli thc ni:ltcrial, rathcr than along th: ' crazed ' 
hound:rries near tlre surfac:. In this case it seem? that the grain strilcturc of 
tllc d r ~ ~ m  llad been left in a suitablc condition for this to take placz, probably 
durin? prcssins. and tli,:lt tlls presencc of two contacts. one at  either cnd of the 
cylindrical pal-tion. had dircctcd the corrosion electrolytic currents along tlle 
paths psovidcd by the grain boundaries. 

I'his is a ratlrcr dificult form of corrosion. bccausc it is not casily obscrved 
until t l ~ c  d;~masc is serious. Howevcr. it is fortunately not very common, arid 
as therc hnvc been no otlrer rcports of similar dcfccts in this coniponcnt it is 
rcc~,~rdcd 2' as a n  isolatcd instance. 
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