
I C E  IN SUBMARINES 
l t c c  \I:IY been \ v~ - i i [ en  l l l lino\\ l i t t l e  ol' iul>m;i t- inc\ : l n d  

r l ~ c i t -  con ten is .  No s r ~ h i i ~ a ~ - i n c  c n g i t i c ~ ~ l -  o l l i x r  \ \ i l l  lcat.ti a t i > t l ~ i n g  a i  1,) 
rc~;~cl'tig the  I i i i c \  \v l i ic l i  l '~ l lo \ \  : tlv: :LLI~II~I. IYIS cr;i\:etily rc>istc<l L~tlitori;~l 
eI1b1-ts to  I ~ ~ I - ~ L I ~ I ~ I c  l i i t i ~  t o  p11 t  l i i s  t i :~t i>c t o  lii\ \ \#( i rk  l?ee;~use l ie  r c i ~ r \  [ l i e  r i ~ l i c ~ i l c  
OS l i is  li.llo\v \uht i iat- i t icrs. t lo \ \ rcvcr ,  in  llli. clays h e l i ~ ~ - e  I l c  lil-\l \ \ c l l t  t o  l { lc)ck- 
l i o ~ ~ \ e .  1\11. \ \ ~ r i i e ~ -  \\0111<1 I i : ~ \ c  \ \ ~ c I e ~ o ~ i i c d  [ l i e  c l i ; ~ ~ i c c  t j l '  rc:~clit~: ; l11 :lrticIc, 511cl1 
:is i l ~ i s .  \ v l ~ i c l i  1 5  111s rc;ls<lti I'oI- \ \ , r i t i t ig  11. 

A lm t>s l  cvcry  col l t i i r ) .  i n  i l i e  \ \ o r l c l  h;ls a s l l h~ i i ; l r i nc  l l c c l  ~11 '  a S ,  I ;I 

g l a ~ i c c  ;i t  l .  i l l  l 111:11 I I I I  ;l11 t) l?cs 01' c x i \ l i t i g  s ~ ~ I > t i i : ~ r i t i c \  :ire 

s ~ i i i l r  t o  c 1 1 1  I I c c I c r S o r ~ : ~ i ~ e c .  7-1icsc l l ~ i ~ c c  1':1c1ors II;IVC 
c l i ; ~ r i $ e ~ l  l i t t l e  o \ ,e~-  t l ie  last t l i i t - ty  yc;~t - \ .  A iypic: l I  (>pc r :~ t i o t i ; ~ l  s ~ ~ I ~ t i i : ~ r ~ t l c  is 
a b o u t  250 k c i  l l I m; t .x i rn l~m c l i v i ~ ~ g  t l cp t l i  ol' 400 l>ei. a s~lhrncrgcci  
s e c  S I I  cc s C c  l 5 t i t s .  Son ic  coasl;ll 1,at1-ol t)l,cs a i r  :I 
l i i i l c  sniallct-, \ o ~ i i c  oceal i  cruisers a l i t t l e  b isgcr .  1 3 ~ 1 1  t l ~ c  S ~ I ; I ~ C .  \ i / c  ;111cl sl?ccci 
t)l' ilxc LJ.S.S. ~\ 'OII I ; / I IS  ix 1i311cl1 t l i c  si l t l ie :IS tli;11 OS ~IIC R;si2/, ('I;l$s, 11(1ilI 111 i l l c  
( ] . K .  e~~l r i l lg  tile 1~)2o\ .  r<ceetll : l t~e l l l~~ ts  10 S [ ~ ~ : I I I I I ~ I ~ C  tile s ~ ~ l ~ e ~ ~ ~ r L ~ e ~ t ~ ~ l - r  II:I\,C 

t - ;~t i ic:~l l !  : ~ l i c ~ - c c l  i l l c  :lppc:lr;lncc 01' t l l c  m o c i e r ~ i  s u h o i ; ~ r i n c  ;I., s r c n  I>! t l ic  \ l l o r c  
o h $ c ~ - \ ~ e r  h u t  t he  bahic 111111 SI~:IPC ;IIICI I c t i g ~ l i  t o  I>C;IIII r : ~ t i o  I i : ~ v c  1101 c I i : ~ ~ i g e ~ I .  

I l i c  : I  S L I ~ I ~ I I I - ~ I ~ ~ ,  then, consists ill' a c igar -sh :~pc i l  prcssnt-c l i ~~ l l  of 
l 5  lect  t l iamcict.  c x i c ~ ~ d i n s  the l'u11 c 1 1 1  l t l ~ c  vessel, :I l igh t  i i l e i : ~ l  c;i\ i i ig 
s u p c r i m l ~ o s e d  o i l  t hc  c igar  t o  511-e:~mline pc r i scopc  sul,pot-~s, co l l t i i ng  i o \ vc r  
;111d ex tc r l ia l  piping, a n d  ;I I i g l i l  mct; i l  s y l c n i  o l ' c x t e r n ; ~ l  buoyancy tal l l \s.  l l ~ c  
cas ing  ;111d tatrks a re  ol?cl i  t o  i l i e  sc;~ a ~ t d  a r c  i h l i s  pressure ba la~ lccc l  \\! l~eti 
r u h ~ n c r ~ c t l .  I h e  c o l ~ t ~ i ~ i s  to\ver is  ;I vcr t i ca l  p r c s s t ~ r e - l i g h t  l u h c  t i t t c t l  011 I<)(? 



S l c o t i t r o l  r o o m ,  t l i c  rea l  ilse of w h i c h  is ((1 et iahle t he  C a p t a i n  t o  have 
a c l ~ i c l i  l o o k  r o u n d  \vheti SLII-lircitig, be fo re  b t - ing ing  the  \ v l ~ o l c  submar ine  
into v ie\+.  l .  1 sho\vs ho\v s t ~ i a l l  is ;I s~thmar- inc 's  rang<: i t 1  ~ I C ~ ~ ~ I I .  ;III<I 110\\' 

v'ry cl i )se t o  ill? sul- l i tcc she 1ii11st c o m e  i o  lrsc l let- periscc-pc. T h e  r r r is l lppor iet l  
l e n g ' l i  01' 1?criscol>c is sevct-ely l i m i t e d  h y  the  I- igidi ty r~cc( Ic t l  f o r  c lear  v is ion .  
I ' h c  vie\v i l i l - o ~ r g l ~  ;I ~ e r i s c o ~ e  CVCII i r i  S ht iots .  i s  baclly h l u r r c t l  hy the  \ , ihr-at ion 
of t l ~ c  ol' l ical t r ~ h c .  

D c p r l i  kccl'itig is ext t -cmcly d i f f i cu l t  w h e n  rrsi l lg t l i e  pet- iscopc \ \ i t l i ,  say. ;L 

s ix l2c t  s \$~cl l  r ~ r t i n i n g .  I l ~ e  swc l l  m a y  c i lhct -  l i f t  the  how : ~ n d  m:~kc  tile sltpcr- 
s t ruccurc b rcah  surlitce, o r  1.01-ce the  Iho\\, d o w n  ant1 clt-i\,c t l ~ c  s ~ t b l ~ i ; ~ r i r i e  l>clo\\  
l?eriscol?c clcptl i. 111 the  first casc the  vcsscl's pt -eset~cc is r c \~c :~ le t l ,  ant1 ill t l i e  
second t l i c  C ' i ~p ta i t i  goes ' bl i t ic l  ' u n t i l  t l i c  ~,criscc>pe t l cp t l i  is 1-egair~ccl. IclcaI 
s r t hmar in i l l g  \ \ear l ier  is :I forcc  3 \virld, t o  pt-ovicle a l'e\\. \ \ . l ~ i t c  I iorses t o  l i i t l c  
pc r i sc~> l>c  ' 1'c:itlii.r '. yet n o t  e r i o i t g l ~  swe l l  t o  m a k e  c lcpt l i  h c ~ ~ p i t i g  t l i f f i c~ t l t  a t  
slo\v specds. Cl i :~t iges i n  depth ,  even in  emcl-gel lcy, al-c r;rrcly car r ied  o u t  a i  
t i c s  g c c r  I I  8 0 . T h e  Amer- icat is  l l ; ~ v e  t r i ed  opc l - :~ t i t ig  a t  30 I~OM 
(I]> 01- c l ~ ~ \ v t i >  w i l l1  l l i c  ere\\ s t r i ~ ]? - l~ :~ t l g i t i g .  h111 the  t:tctic:~l :I~\,:II~~;I?.\ o l ' t l ~ i s   re 
cloc~btfi~l, aricl such b e h a v i o u r  is obviously u n p o p u l a r  wit11 Lllc slr ip 's cornpan),.  

T l ~ e  i ) l? ica l  s ~ t b m ; ~ r i ~ i c  has f o i ~ l -  modes  o f p r - o p ~ t l s i o n  : 

( I )  Surl i rced, oti n l ; ~ i t l  1)iescl en:lit~cs. 

(7)  S t i o r ~ i t i g .  at p c r i s c ( ~ p ~  tlept11 011 t i i ~ t i r i  D i esc l  e l ig i l ic \ .  

( 3 )  Suhlncrgcd.  ;rt a t i y  Sc;~\ ihlc t l c p t l i  oli c lcc t r i c  b a t t e r y  a n d  mo to rs .  

(4) Sur-(;~cetl. o n  ba t te ry  a t i d  mo to rs .  \vhcn mant ruvr - ing .  

M o s t  submar i t i cs  a rc  (lit-ect t l r i v c :  t l t i i l e t l  S t ~ i t e s  N ; ~ v a l  vc\sels :III~ o ~ t r  
niot let-n ' l ' class at-c D iesc l  c lcc l t - ic  : r r l t i  c:ln mar lcruvre o t i  rnmiri D i c \ c l  e t ~ ~ i n c s .  
M o s t  s i ~ b t l i ; ~ r i t i c  i>icscl\  a r e  notl-I-cvcrsit~:. I l i c  voyi lgc t o  the  p a t r o l  ;~rc;t  i s  
usua l l y  cat-I-ied o i t t  in modcs  ( I )  or (2)  above,  c l r ang ing  t cm l>o ra r i l y  t o  (3 )  \\:hct~ 
w i s l i i ~ i g  t o  h c c o ~ n c  i n v i ~ i h l e .  Hydro1,hone c le lect ion o l a  suhmat- i l ic  s i~ r l ' :~ccd  or- 
\nor - t ing  o n  mai l1 c r ~ g i n c s  is c;lsy, b u t  hat le t -y  capac i ty  is l i n r i t cd  ((1 ;I l i t t le  over- 
1 0 0  mile.; a l  eco t iomica l  speed. A s l l h m a r i t ~ c  o n  t he  hut-Ctce has ;rl ioltt o n e  s ix th  
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reserve o f  buoyancy, rather better than a n  iceberg, and  when snorting or  truly 
suhmc~gcd  she is neutr;~lly buoy:uit. 

Positive SLLI-S:ICC ~ U O Y : L I I C ~  is gained entirely by the buoyancy tanks cxtcl-nal 
to  the PI-essure hull. ~ l~ l l e sc  are open to  the sea a t  tlie bottoln and shut oll' (ion1 
atmosphere at  the top, by vent valves. (FIG. 2). 'fhc submarine is sublncrgcd 
simply by opening tllc vcnts until ilie external tanks arc complelely full of  
water. If the internal weights of the vessel have bccn correctly adjuslcd, she will 
then be neutrally buoyant arid can be forced down to whatevel- depth is required 
hy hcl- own speed and the \vatet- pressure o n  her llydropl;~nes. Shc has a pair of 
these li11-ward atid ; ~ l ~ o ~ h c r  pail- aft. Intcr~ial weights, f ~ ~ c l ,  machinery, spare 
torpedoes, stores ancl men are allowed f ix i l l  the design, and ballast is adclcd 
along the keel to  ensure that with the ' normal ' weight distl-ihution the vcsscl 
will he i n  trim wllcn s ~ ~ b m c r g c d .  Devi:~tions from this ' normal ' distribution 
must he compensated l i ~ r  before diving, or  the submarine will either plummcl 
to  the hottom or  stay wallowing obstinately on the surface when the vcnts are 
opened. Fortunately, by a peculiar cli~irk of British submat-ining, the First 
L,icutenant, and not tlie Engineer Oflicer, \vo~llcl ,he callecl o n  lo  cxpl;~in either 
of  these embarrassing states of aKairs to  tlie Comm:~nding Officer. 

Extel-nal buoyancy tanks ;ire not used to achieve this compens;~lion, but only 
to per-form the acts of submerging :uitl s~lrf i~cing : ricver Sor adjustnlent OS trim 
when subn1c1-ged. Compcnsz~tion is done by varying the quantities of water in 
internal tanks spaced throughout the pressure IILIII. 'These tanks are of two 
n u i n  types. ' quick ' and ' slow ' trimming. S~:I-water is flooded into or  
pumped from tlie slow trim tanks in accordance with the 1-irst 1,ieutcnant's 
calculations hefore attempting to submerge, and adjustments are  made on the 
quick trim tanks Sor any errors in these cnlc~~latiolis which Inny he revealed by 
the bcliaviour of the suh~nar i r~e  o n  submerging. T o  lighten the submarine 
I-apidly. \vitliout : ~ c t ~ ~ a l l y  sul-facing, n'ater can he blown from tlic cluick trim 
tanks by l-1.P. air, insteatl of h e i ~ ~ g  pull~pcd out. 

Acijustment the quantities of water in the colnpcnsatirlg tanks must bc 
dotic within line limits, ten gallolls being tlie L I S U L I I  i l l l i t  oSi~lter:~tion. I'erSectio~i 
of  trim is especially necessary as the small endurance of tlie electric battery 
demands tliat the speed o f  tlie s ~ ~ b ~ i i ; ~ r i ~ i e  be kept al~vays to the minimi~m, maki I I ~  

dcptli-kccpilig difticult, hecause the liydl-odynarnic forces on tlie Iiydl-oplancs 
a rc  correspondingly lesscnccl. Except \vhcn in contact \\,it11 the ellenly, ;I 

suhmarinc r e  travels s~~bmcrgccl (i.e. not snorting) at more than I or  
thl-ee knots. 13111 circles slo\vly in her patrcil area. 

Longi t~~dina l  st;~hility \ubmcrgcd is of course harder to maintail1 tJiar~ 
transvel-se, ~irilikc a surl;~ce ship. The change of tiloment due to o11e \\ell-lkd 
stoke]- movilig two h~~ndrec l  k e t  S[-om his mess aft to tlic ' spucl '  stowage 
li)r\v;11~1 is co~isitler:~hle ancl \ \ , i l l  certainly he noticed ;I (  low s1)ccds hy the olliccr 
ol ' thc ~v;~tcI i .  He will COI.IWCI tlle I-csultant ho\v down anslc h )  p~~ l i ip ing  uatcr  
I'ronl a l'or\vard quick 11-imming tank to an  ;iSter one. The  I-aising o f a  pel-iscope 
i c r e s c  c l i s p l ~ e e ~ i i c i t  of l s b i i r i e  i t l i o i ~ t  I incre;~sc i n  \vcigli1. 
ancl inust hc :1IIo~ec1 1.01-, :I[ very I O W  speed. hy flooding \\ater into a quick 
trimrni~ig tank, or the s ~ ~ h m a r i n e  will rise to the sur-lice. I\ ho\v salvo ol' torpc- 
cloes \+.eiyliing ten lolls 111;ly bc firecl ;I! periscope clcplh i l l  tlle space of' :l re\\ 
scconcls. 1nirnecli;itc conipelis;~tion is vital i l '  tllc subrn;~rinc'\ ho\v is riot to 
break s ~ ~ r l i ~ c c .  This is clone automatic;~lly by the liring ge;n., \vhicli admits sea 
water at ciel,th prcssu~-c to a compensating tank unclcl- the tubes. thr-ough ;I 

valve whose pcriocl 01' opcni~ig is Ilytlrostatically co~itrollcil. 

The  action ol' going tlcepcr compresses tlie pressure hull ; ~ n t l  rctluces tlic 
displacemenc. l 'his must be ;~llowed l'or by puniping or  blowin3 out about 100 
gallo~ls of' \+atcl- Sol- every 100 Sect of depth. Siniil:~rly, w;~tcr r n ~ ~ s t  be flooded 
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ill wllen decrc:ksing the d e p t h  o f  submergence. I f  no cor rec t ion is appl ied, n 
divirlg suhm;winc accelerates towards the hot ton i ,  wh i le  a r i s ing  o n c  rushes t o  
the s u r h c c  l i k e  exparit l ing buhh lc .  l ' h e  XI-t of  keep ing t h e  s ~ ~ h m a t - i n c  
ncutt-ally buoyan t  when submerged is one  of the mos t  k ~ s c i n a l i n g  k n o w n  t o  the 
writer, and  1-cquircs ; ~ s  conslant  ; ~ l l c n t i o n  as t l ia t  o f  \+,or-king a s;~ilir]g h o : ~ t  t o  
wint lw:~rcl.  

Al'tcr a b o l ~ t  12 hours  cu t  off born a n y  s ~ ~ p p l y  o f  f resh air, t he  atmosphere irr 
t l ~ c  suhrnat-inc rn~r.;t he fr-chhcncd. 'This c;lri he done  c l ie~n ica l ly ,  or b y  ra is i r ig 
the snort  111:1st, 01- b y  sul-Llcing ancl open ing  the c o n n i n g  l o w e r  Iintchcs. I f  thc  
C'aptain (lccitlcs t o  sur l i~cc ,  t l ~ c  verlt valves i t 1  l l l c  external  buoyancy l a r ~ k s  ;Ire 
el~ccl;cd shut, a l ina l  l o o k  r o l ~ r l d  i s  take11 t l l r o u g l ~  l h c  periscope and thc  order  
is t l r e ~ l  g iven t o  b l o w  1111. exlet-nal tirnks. Suff icienl HI'. ai r  is uc imi t lcd  10 the 
l a r ~ l t s  111 britig i h c  submar- i r~e awash, the Cap la in  opens the  c o n n i ~ ~ g  tower t o p  
hatch and sees on t o  t l l c  bridge. I l ' a l l  i s  well, i h c  s ~ ~ h r n o r i r ~ e  i s  b rough t  t o  I'LIII 
buoyancy  b y  arl L.P. a i r  compressor t a k i n g  suct ion d o w n  the  c o n n i n g  tower.  
I-his cor~servcs the precious 1i.P. a i r  i n  the storage bot t lcs.  If o n  l h c  o t l i c r  lrancl 
rhc ( ' ; lpt;~in decides i t  i~ I~ea l th i c r  dowtr  172iow, I le $IIOILIS ~ 1 o w t 1  I1)e \roicepil>c l h c  
01-tlcr 11) o l x n  I I l c  m ; ~ i n  vents, and descet~ds s ~ n ~ r r t l y  thr-ougl l  t l l c  c o n n i n g  l o w c r .  

Deta i ls  of  the rn:~chitlcry o n  hont-d, w i t h  h in ts  o n  r c f i l t i n g  a t i d  mnin lenancc 
pl ; l l~ning.  ~ h o u g l ~  obv ious ly  val~rable,  a re  outs ide i l l e  scope of th is art icle. 
I3clow is a skeleton l i s l  of t i le  c l r ic f  i tcnis o f  m : ~ c h i n c r y  o n  hoard, in wh;lt seems 
t o  rile their  01-dcr oS~-eI ;~ t ive  iriilio1-1:111ee. 'r l re rncthocls o r  running,  t~i;ritilcn;~nce 
and ~seli t t i r ig 21-c left  t o  t l lc  h ; ~ ~ l d b o o k s  a n d  t o  the discret ion of the ind iv idua l  
Enginccr Of l izcr .  

1 ' ~ o  5 0  11.p a i r  compressors (0-4000 ib lsq  in). 
1.11.o ma i t l  I l i csc l  cnginc.; o f  1500 1i.p. e:~ch. 
I 10 11.p. hydraul ic  p u r n p s  ' Imc) ' type n o w  becoming ~u i i vc rs :~ l .  Some 

rcc iproc :~ i in f i  Vickcrs 211-c s t i l l  litteci. 
Chic 25 I I . ~ .  multi-st:igc c e n t [ - i f ~ ~ g a l  IF. and 1%. p u m p .  
Ten  tor-peck) tlrbes ; ~ n t l  tir-irig gear. 
Or ie AI-cton rch-iger-ator-. 
O n e  1>.1'. rotat-y a i r  compressor. 
I \ v o  Arctc)t i  a i r -cont l i t ioni r ig p lants  each o f  50,000 l i .~ I l r .LJ . / l i r .  
l \ v o  15 ga l l \ l i r  v ;~pour  compression dist i l lers. 

To ~ r i a i n t a i n  a n d  c~perale t h i s  ~ l i a c h i n c r y  the Erigirleer Officer- h:~s a Chic l '  
F .1 I .A.  at i t l  4 k . I I .A .5 ,  a C.I ' .O.S.M. 01- 1YO.S.M. :r r lc l  :I tlorcrr 01- X) L.S.M. allcl 
S.h1. ' r l i r cc  of  the 11.R.A.s w o r k  and  \vatchkccl? i n  t l ~ c  engine roonx, the l i i i r r t h  
or ' 0~115i.lc ' t<.Jt.!\. I I I ; I~ I I~ ; I~~~S :ill t11c sy:;tctiis :rtici ~ i i i k c l ~ i t ~ e r y  c~utsicie t l i c  e t is i r~e 
r o o m .  H e  m a y  have the j ~ ~ n i o r  cngi i ic  1-ooni E.1 I .A.  \v i th  him as ;I ' m;~kec- 
Ic;rrn ' arid \\il l have also o r ~ c  I - .S.M. ar id ;I S.M. T h c  efficiency of this tc;rln i s  
of  the gt-calest impor t ;~nce,  a t id  the opei-nt ion:~l cff icicncy o f  the suhmnr inc  can 
dcl,cncl u p o n  i t .  I l c  i s  in c lx~l-ge of t l ie  stcct-ing gear-, periscopes, hyci l -c~l? l :~nc.  
i l t ~ c l  t l ~ c  l i y ( i r : l ~~ l i c  i111cf l4.P. ail- sys tc~ i is  b y  wl r ic l l  the vessel surl';~ccs ; ~ n d  sub- 
I - s .  I-le i s  thus, i r ~  m:iriy 01' his duties, d i rec t ly  responsible t o  the F i r s t  
I.icuicr~;crrl, \+,l10 i i l ~ c  d i v i n ~  ofl iccr. 

l ' l i c  ou l i i c lc  1I . I t .A.  i s  t iot-ni;~l ly : ~ l l o w c d  t o  w o r k  his p a r t y  ancl his r o u t i t ~ c h  
\\:it11 ;IS 1i111cl1 I?ccc Io~ i~  :IS ~ ( ~ s s i h l c ,  ;IIICI fhc  C.P.R.A. scldori i  ir itcrICrcs. SIIOLIJ(I 
l ie Ih i i  i t 1  Iris dut ic \ .  the c l lkc l  i s  i ~ s u a l l y  o b v i o r ~ s  t o  t l l c  ent i re sh ip ' s  conip; l l ly. 

111 any sh ip  i t  i s  \,ital t l ~ a t  t l lc i i t i g i n c c r i ~ i g  2 n d  Exec~r t i vc  sides s h o u l ~ l  \zorh 
in concot-d : ii i s  c l o ~ t b l y  i r n p o r l a t ~ l  1h:11 ih is  b e  s o  i n  ;I suhm;~l- i~ie. W h c n  
~er i ipers  arc  str-airiccl it1 a t lcstroycr, i t  i s  usually possible t o  ease t h e m  hy  (:,king 
:L I io t  h; l th 01- a s t r o l l  i n  the c o o l  a i r  o l ' t l i c  L I ~ ~ C I -  deck. N c i t I ~ c r  01' these ; ~ ~ ~ i c r r i l i c s  
i s  :~v:ti lable in the conlirrcci spircc o f  a submarine. O n l y  t i le  Cap ta in  has :l 
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c;rhin --thortgh this may be no more tli;ui a thick w;tllecl 40 gallon oil drum, 
and  ; ~ t  hest will be little bigger than his hunk. 

Sirlce tllc First L.ieutcnant is corlcer~icd s o  corltin~ritlly witlr the ' outside 
systems ', I believe it most important that the Engitlcer Officer should master 
this aspect 01' his own  clutics bcfol-c he tries to hccomc a Diescl engine luncr. 
I (  111;ry somctittlcs happen that a quick dccisiorl o n  some tccl~nical po i~ i t  of tlie 
Ilydroplanc or 1-1.P. air circuits may save the s h i p  lhc same is very r;~rcly true 
o f  the main engines. 1-here has lotig hccn a n  idea, or~tsidc tlic Suhriiarinc 
Service, that the Eriginccr Oificcr of a snhmar-iric is jltsl a Diescl ctigirie driver. 
'l'llis is critircly ~lnlt-(re. AI1 the al~xiliarics all'ccting the main crlgilics are  in 
one  comlxlrtmcnt the engitic room. At ' special sc:r cluty~lrcti ' and duririg 
diving and  surk~cing, tlie C~'.E.R.A.s place is it1 ihc cngit~c rooln : Ile will 
rrsually have n senior E.R.A. thcr-c ;tlso, as his liel~lcnant. Thc outsitie E.R.A. 
will be in the control rooni at the ' p;uiel ', the collection of hydraulic ;~n t l  
H.1'. air valves whicll ol)crnle the main vents anti I3.P. air blows to the cxtcl-nnl 
and intertlal t ;~nks.  IS  at1 emergency at-iscs anywl~crc else, Srom the bowcap 
of a torpedo tube jamming to tlie galley vctltilatioli failing, lllc E~iginccr Officer 
S I I O L I I ~  be the liiost cornpetetit :tnd readily available m:lli to deal with it.  I t  is 
stated in Quceli's Kcgulations th:~L lie is ultirn:~tely tlie technical atlviser o f  the 
Captain and this is equally true of practical technicalities in a submat-ine. The  
C.E.K.A. oftell cannot leave tlic cngiltc room, or- 1 1 1 ~  octtsidc E.R.A. the panel, 
the E.O. is the olily man who is free to go around i k ~ i ~ i x  tllings i l l  a crisis. The  
responsibility of the submarine ctiginccr oflicer is certainly as great as  tllai of 
any other, in peacetime at  any rate. 

If there is a need to  he n good pr;~ctic;ll engineer in :I submat-ine thcre is a 
need ;~ l so  to be a goocl cifficcr. Sornc of the reasonr for- this have already been 
st;rtcd. Anyone who wants to scttle its tr~rtli fitially is rccommel~dcd to go to  
sea k11- ;I wcck's exercise i t 1  n s u h m a r i ~ ~ e .  retut-n to hase, spend two days storitig 
for ;I secolid week a1 sea, artd at the sarnc tiliie lit in tlivisions, cicf:tulters, 
atre1 drillking with all one's iliirsly shore-haseti chums. Evcryotic in ;I sub- 
marine is \:et-y, \cl-y, ticarly 11-c;~diiig oti somci>ne else's toes ; r l l  tlrc titiic as llc 
does his particular duty, ;rt~ti only a really c.cperl learn citri avoid a11 occ;~siorial 
cI;1sl1. 

Even is, by ~ r c a t  i ~ r b c a r ; ~ n c c  and toleration, life o n  board is happy enouglr. 
the Etigineer Ofliccr's I-esponsibilitics clo 11ot of coc~rsc end wlieli tlic submaritic 
rctur-ns to its hasc. l ~ h e  Senior E~igi~icer  01' the Depot Ship or- base \ \ i l l  come 
aboard,  anxious to lind out how 111s lie\\, type of periscope gland, slid your 
stock of gill, have stood LIP to tlie cotiditi~tis liict cl~rritig ~ O L I ~  1;rst excr-cisc. If' 
a rush job lnust be dotie in tlie base wot-ksl~ops, i t  may he nccessnt-y to bargain 
with him :IS to \\hich operations cat1 be ciotic hy  your II.Ii.As, bo that llis stall' 
doesn't clo all the o\:ertinic, knouing (as you t l l i l r k  ~ O L L  tlo) that your st:~fl' Ilas 
been s l ;~vi~ig away 24 hours a clay for \vceks while liis 11as loafed ;lround maki~ig  
rahhits. 

At sca in pcacetiliie tlrc Enginecl- Offieet- c;lntiot oflici;~lly keep ;I \\atcl1 ci t l~cr  
divctl 01- on tlrc srrrfilce. Hc shoultl thcrel'o~-c l ~ c l p  out the exccl~tivc sicle of '  tlie 
team, \vho ;1rc in Lhrec walcl~cs, in cvct-y \\ay he cirti. A n y  t~o1i-subm;tri11cr \v110 
t l ~ i ~ l k s  lie kliows ho\v easy three watches can he, rlioulcl 11-y keeping tllcni 1111 ;t 
suh~n;~l.itic's h]-idgc in bad wcirther o n  ;t slripl?ing 1:11ic, \vitlr rio cup ol' cocti;~ to 
war-rn Jii t t l  t)ee:~~tse i l  is loo rt1~tgl1 10 :1110\v ;1tiy011e 1111,  lid ir grc~iililt 011 lllc 
periscope slnnclards squirting ; I  hose down liis neck. 

' l h e  org;~niz;rtion anti disposition of the Submaritie llcct is :rt present stl-aight- 
kjl-warcl arid simple. 7-het-c arc  subn~:tr-ine squ;~ci~-ons ol'a dozen ho;~ts basetl o n  
M;iIt;r. I'ortsmoutli ;uicl Rothesay, smaller ones in ihe I;;!r E;rst anci II:~lif;tx. 
N o v ; ~  Scoti;~, and n ciozcn o r  so refilting. 
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