
THE DEVELOPMENT OF 
A NEW ANTI-SUBMARINE 

HELICOPTER 

This :~r t ic le  i s  tl ie sequel to a paper i n  the last issue of t l ic Jorri.r~rr/ which 
dcscribeci t l ic ad~ni t~ is t rat ive methods by  w l i i c l ~  a new aircraft i s  designed and 
developed for tlie l:lcet A i r  A rm.  Tl ic pl.cscnt purpose i s  to consider i n  solr~e 
dctail the l~ i s to ry  o f  orie o f  the current projects, i n  which the Wcstland Wcsscx 
Iicl icoptcr i s  being developed to meet the Naval StalI' l i c q ~ ~ i r e m c n t  N.A.43. 

'I'HI.: BIIISTOI, . r w E  191 TWIX-I<OTOR H~;IJC:C)I'TEI< 

TIic Na\.al Stall' Kccl~iircrneiit N.A.43 \r.:is first iss~:cd i l l  Aus i~s t .  19.57. .l-lie 
rcquircmcnt was for a n  an t i - s i~h~ i i a r i~ i c  helicopter to come in to  scrvicc ' at tlic 
c;ll-licst pos.;ihlc d:tlc '. Tl ic liclicnl,lcr \\'oillcl :t l io h? rcq l~ i r cd  for sc\,cral other 
ri l i l ior rules SLICII :IS air-seit-~-csc~~c. co~ii lnti l i ic:~tiol is. ambulance. and t roop 
earl-ying. I n  :triti-suhrnal.i~ic work the aircl-aft \ vo~ l ld  supcl-scclc i l le  Ci;tnnct and  
the American-built Whir lwind H.A.S. M k .  22s. ( ' l l i c  Westl:~nd M' l i i r lwind 
I1.A.S. M k .  7 project came later). I t  \r;ls thought. at that time. t l lnt tlicrc wcrc 
dcl i l i i tc :~dvr~nt;tgcs i n  usins a t\r.iii-rotor liclicopter for A i S  \vork, lal-gcly due 
to t l ie greater stability a t t~ - i b~ l t c t l  to  the con f i s~~ ra t i on .  as compared \vith a 
single ro tor  ~ i iac l i inc.  F o r  this rcaion a Rr i t i ih  vcrsion of the Piasccki 1-1. 21 
helicopter (I:I(;. 1 )  was considcrctl, as well as n naualizcd version o f  the Bristol  
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173 (see 1:rc;s. 2 and 3), then t ~ n d e r  developnienl for civil operations. 7'liis 
aitct-aft was t o  be po\vercd by two Alvis Lcoriidcs Major  engines. Tlic H .  21 
p r o p o w l  \?as 11111 for\vat-d by the l-airep Aviation Co.. \+l10 ~ i s l i c d  t o  redesign 
tlic ~ n ; ~ c l i i t ~ c  t o  take an Armstrong Siddclcy M a m b a  cngine. 

Alter  ],I-olongcd discussion bct\vccn tile Admiralty : I I I ~  tlic Ministry ol' 
S ~ ~ p p l y  alld. in pa r t i c~ , l a r .  betweell I1.A.W. and I>. ( I I .N.)A.  it was agreed that 
the  original rcqi~irement  of N.A.43 should bc rcwt-ittcn ; t ~ - o t ~ n d  ;I n:tv;\liretl 
\/cl-sion oftI1c BI-istol 173. S L I ~ S C C ~ L I C I I ~ I ~  k1low17 :IS the Rristol 191. Tlic in-scrvicc 
da te  w:~.; t o  be ' early 1957 '. This rc\i.;cd S t a r  Iicqiiircmcnt was acccptcti b! 
the  M.O.S. in Scl1tembc1-. 1953. 

111 Dcccmhci- 01' tllc same yea]-. t l ~ c  Advisol-y 1)esign Conlkrcncc on tlie 
I ~ i t o l  I c ) l  \\.as l~olti. ancl Spccilication H . R .  146 D nntl l' \ \ a$  iss i~cd,  il 
p r o d ~ i c t i o i ~  coritrnct for (15 ail-cl-aft w;ts placed i l l  May.  1954. and  tlic Mock-Up 
Conlkl-cncc k)llo\vcd two rnonths later. 

T h e  tnairi clill'crellcc b c t ~ \ e c n  tlie 173 ancl tllc 191 \vas that  tlic latter had a 
S~IOI-tcl icd l '~~sclayc to cnahlc i t  t o  g o  down earl-ier lifts. T h e  third 173 prototype 
;ill-c:idy undcl- conhtt-~lction, was to he completed \vith the shortened f ~ ~ s c l a s e .  
&)l- ;tcic>iiyilnmic tc.;ts and 11-ansriiission type tests. In ordel- t o  s a w  time. no 
other  clialigcs \vcrc t o  bc mrrdc o n  illis ;~irct-'tft. N o  ' pr.)totypc ' as  s!~cli \vn\ 
ticcdctl. ,111 aircr:~ft \\ere t o  he tii;~dc 011 1 7 s ( ~ d ~ c t i o n  jigs. hut  ai-~-aligcmcllt\ 
~ . e r c  I ~ I ~ I C I :  L O  biilif for~\,:ird t l ~ c  first tllrcc :I~I-cI-;IS~ Oy l ~ r c - p r ~ d t ~ c ~ i o ~ i  ~ ~ i c t l i o d s  
(e.g. hy the  tlsc o l ' hand  niadc Sol-gings). 

Ho\\,cvcr. fc)llo\\ing 11-ials of :I Bristol 173 in H.M.S .  Etrxl<,. thi: Admiralt! 
1- , L L , I ~ C  ... cc)ticesneti l o t  the tlilliculty c ~ t i  I n ~ ~ r n h c i .  o f  such 1:iryc 
liclicoptcrs frotii ectrricr dcclis. T h e  o~er : i l l  Icllgtll of  tlie l ' )[ .  \b i t11 tilaili r o l o ~ ~  
blades sl,rcacl. \v;ls X7 Sect. \\liicli cotnpal-C.; \vith tlic X0 ft ~ ' i c l t h  nild 690 1'1 
length ol' the fliglit dcclc o f  :I ( 'o/o.c.r~t,r  C l ;~ss  ~;II-ricr-. These  figtires spcal; l i ) i -  
tllclllscl\'cs. 

Wciglit g~-owth  drle t o  val-ious changes t o  the  aiscrart introduced dul-inp 1954 
a lso  C ; I L I ~ ~ ~  ~ 0 1 1 1 ~  C O I I C C I ~ I I .  atid :IS a result it bcc;~mc apparent  d ~ ~ r i l l g  lllc ri~11~111111 

that tl?c Lconidcs M;tjo~- piston cnginctl version o f t h c  I91 would frill somc~vliat  
short of specification 1x1-forrnnncc. W l ~ i l c  Napicr Gazelle gas 1111-binc ctlgitlc\ 



I> l -o~i i iscd ;I bettel. c r l ' o r ~ i ~ ~ c c .  t l lcy e ~ l l l d  lie11 be i l i i ldc v i l c  ~ l n t i l  at 
least ;i bccir  1;itcl- t I ~ : i ~ i  t l lc l,c.)t~iclc<. 

A detai led in\cst i?at io l l  \v;ls made i n t o  t i i i x  h i tuat ion hy  D. ( I< .N . )A .  in 
\ - c h r ~ l a r y .  1955. Co l lo \~ in>  wl i ic l l ,  d i scn \ \ i o l~ , i  hc>:in c o i i c c r i ~ i n y  the p:>s\ihi l i \y 
o f '  c;l11ccIli1ig 1x11-t o r  :ill of' l l l c  o r J c r  111 l':~\ o11r of :c11 :~ i rc r~ lYt  ITICI~G s ~ c i i ; ~ I ~ l c  for  
r l lc pal-ticular- n a \ ; ~ l  rdquil-c.ncnt. N . l rnc~-~ Ias  c.l~n!>r.);nisc pr.jl>.)snls. t o  avoid 
c ;~ncc l l ing  t l ic \vliolc i iakal  orclcr. \\cl-c 11:1t i'or\v,lr~l. 'T l i~. ;c in':ll~dcd ;I 1,r~p3<:11 

cu t  i l le  ( I I - ~ c ~ -  to :I c I c \ c l ( i ~ > ; ~ ~ c ~ ~ t  l x ~ t c l i .  : l i ~ l ~ c ~ l  x i  l > r i~ i ; i t i ~  111: Ci ~ ~ ~ l l c - c ~ i ; i ~ ~ e d  
c ~ i c ~ i  t o  i c e  I S 1 s i c  I ' l l c \ c  d i \cu\s io i is  cont inued u n t i l  the 
cnd of L l c c c ~ ~ i b c r .  1055. \blrcn i t  was 1in;ilIy ~ i y r c c d  to c:lncel a l l  ba t  t w o  o f  t l i c  
I r  I 65 : i ~ - c - i ~ t .  Tl icsc i \vo  \vci-i. 10 bi. ilsccl i v  assk i  the d c v c l o p m c ~ i (  o f  

i n t o  t l ic cost invol\.ccl in c; inccl lal i i )n clialyc,. and  i n  p lac ing a n  orticl- k)~- an 
: l l t c rnx t i \c  l ic l icoptcr .  A I w \ ~ c  al l .  :I 111o1-c ~ r r o l i l i h i ~ i g  l>t-~)jcct l i : ~ c l  t o  l?c : ~ \ ~ i ~ i l : ~ h l c  
l'or : c~ iop t i (>~~ .  ;IIIC\ i t  i s  :tt 11113 \>oi l i t  t l i i11 the Vv"v'~~t1;111~l \Vcs\cx first ~CIIIICS i11to 
c I I .  c I ~ I  i i ~ i r c ~ l t .  i f  I ~ I I I I I  s 1 1 l c  c ~ i i a d c  
o f  thc ' intc l - im ' a l l t i - s u h m a ~ i n c  l ic l icoplcr ,  the M'i l i l - l \vind 1I .A.S.  M;II-k 7 
( \cc  I.'I(;. 41. 

I 1  \\ill bc sec11 I'rtr11-i i l i c  fol-egoinf t l ix t  dc~i~l , t \  :tho:~t t l ic  l<~-istc)l project  lil-st 
;\rose late i n  1054. h111 tI1;tt the c a ~ i c c l l ; l t i o ~ l  c l i c l  1101 comc a h o u l  LII~I~IC:II.I~ i n  
I .  By  t h i s  t imc  the in-service date c11'c:ll-ly I957 h r  a n  ent i re ly n c ~ v  pro jec t  
was clear ly inlpossiblc t o  ncl i icvc. so t l i n l  :l11 order  l'or W l i i ~ - I w i l ~ d  I1.A.S. M a r k  7 
l ic l icoptcrs w ; ~ s  ~ ~ l a c c c f  d u r i ~ l g  1956 t o  co\'cr the in tc rvcn ing pe r iod  unlit a new 
;~il.crnLi cou ld  ix dc\ 'cloped. 
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Tl~ese ligui-ss a r c  co~~ilx!r;tl i%c O!I!). .Tt>c ~I~~SI I~L I IC  C!>C~II~~IIICC ligi!rcs clcj?c~icJ or1 111i1riy 
;i~siimpiiot~c. ic1111c of \ \ l i i c l i  a(-c IIO longer \.:t l icl 

T l i c  W!i ir l \vincl M a r k  7 Ii;15 tlre l o \ \ c r  I'u.;clage. o r  ' b a t h t u b ' .  l i ~ o d i l i c d  t o  
car ry  a n  ant i -s~~L>ni ;~~- i l i c  \VC;I~OII. i ln t l  11as an AI\. is L c o ~ ~ i d e s  M;t jor  c l i ~ i n e  
instead of t l ie  A m c r i c n i ~  c ~ i g i n c s  oSe:i~.licr M a r k s  of Wl1irl\vil1d. Airhot- l ie Asd ic  
can  be carviecl instead < ? f a  \\c;tpo~i. 11  \\a.; lic)pcd 111 obt ; l i~ i  a (:.A. R c l c a w  Sor 
( l ie  \ V l ~ i ~ - l \ v i ~ i d  M a r k  7 ill Al>r i l .  1957. 111 l';~ct. ;L I'LIII C . A .  r c l c a w  \\,;I.. ~ S ~ L I C C ~  i t1  

A ~ I ~ L I s ~ ,  1957. 
T l  ll< \\ 1,:S'I'l , : tND \\'l,:SSP:X l ~ ~ ~ l . l ~ ' O I ' ~ l ' l ~ ~ ~ <  

A \Vestland \:cl-sioi~ O S  t l ic  Sikilrhli!. S.5X \\;:I\ the N a v y ' s  ;~lIci .nati \ i .  lii t i le  
r i l l  l I I I I I  c ~ i i l r ~ t i o ~ ~  1 1 1 i  i 1 1 1  I l .  N r ? i > l i a ~ i o l ~ ,  
11;1d al l-eai ly c o n ~ n i c ~ ~ c e t l  h c t \ \ c c ~ i  \~'~\~J;IJIC~S ;III~ SiLi lvsl iy J'or i l l c  I I ~ C C \ \ : J I ~  

l icence asrcctl iel i t .  \ \ l ~ i c l i  \\ay li1i:iIly signed on 1 l 1 h  I;IIILI;I~~. 1056. 
C l ~ o i c e  o f  l<tlgil~c 

T h e  lil-\l b i g  p rob lem \v;!% t o  lint! ;I \ a i t a l ~ l c  l r i i i l ~  I I r c ~ I ; ~ c c  IIIC 
WI- ig l i l  C'ycloric 1820. T l i i i  c l ig ine has ;I taltc-oli' hol-~c-p:)\vcl.  III' 1,525. \\  it11 
128 11.13. a lxorhcc l  by 111~' coo l i i i g  l i ~ n ,  lcavin: : rpprc~\ i i i ia tc ly 1.400 1i.p. at !he 
gc ;~ rhos .  A d m i r : ~ I t y  po l i cy  rcql l i rccl a gas ~LI I -h inc c n g i ~ l c  1;)r C : I I - I ~ ~ C ~ - ~ X ~ I ~ I ~ C  
ai l-craf i .  s o  that  l l i c  LISC of Aygas c o ~ l l d  bc  c l i l n i n ~ ~ l e t l .  l l i e~ -c l?>  ~ r c t l u c i ~ ~ g  l i rc  
I-isk. 111 a n y  casc, tl1ct.e wcrc 1 1 0  suil:tblc  pistol^ c n s i l ~ c s  :~v;~i l : th lc i n  t11c po\\.cr 
I-a ngc rccl i l i~-cd. 



T l i r cc  possible gas t ~ l r h i l i c  engines were considered : the  Ar rns t rons  Sitldele) 
M a m b a .  the Ro l l s  Koycc  I l a r t .  a n d  the Nap ie r  C;irzclle. Al l  tl icsc engines \\ere 
eupcctcd l o  pro\:ide t l ~ c  ncccsbary pomcl-. hilt Lhc Gazel le was r l ic o b v i o ~ ~ s  
c l lo icc on sc \c~ -a l  count\ .  

F i rst lb.  as kir ;is t l ic actual  i n i t a l l :~ t i on  was concerned, the [)art \\as u l ia t l rac-  
ti\'c. be ins  a f i ~ e t l  t I I I -~~I I~  c r i ~ i r i c  r i ccccs i ta t i n~  ;I I-igid co i rp l i ng  bel\vccii criginc 
ancl rotol-.  Of t i le <;:i/clIc ;incl M a m b a .  b o t h  l'ree tu rb ine  cnyilics. o n l y  rl ic 
C;a/cllc co i l l t l  bc i n ~ l ; ~ l l e c l  \ \ i l l i i n  l l i c  cu i \ t i i i y  a i r f rame c o ~ r t o i l r .  ( A  co~ i ip : i~ . i \ on  
of l i scd and 1'1-cc i r l rh inc  cn:zinci i n  t l ~ c  1ielicoplc1- ; ~ p p l i c a t i o n  i s  C I  ill 
I<c~ercncc 3 . )  

Seconil ly. tI1c C;;~/cllc p r o m i \ e d  t l ic hest pci-for11i:lncc. l i ~ i \ i ~ l g  b o t h  a Io\\cI~ 
\ i ~ c c i f i c  fitel cc)rl\ctriiptioir iilitf a lo\~,ci.  iri\t:tllcd \ \c ig l i t .  711c M n r l i h : ~  \ \ o ~ ~ l t I  
gi\,c ; ~ h o i ~ t  X 0  pei- cc111. ;incl l l ~ c  I l a l - l  h7 per cent. of i l i c  C i a ~ c l l c  ~pci.l'oi-iiia~icc 
:it idcnl ic: i l  a l l -up \\cigl i ts. I ' l ~ i s  i s  s l io \ \n  y ~ a p I i i c ; i l l ~ ~  i n  F I ~ ; .  5 .  

Tl~ii-ill>. o n  t i l l ic\c;~Ie. t l ic (;iii.cIlc \\ o111d nicct \?'c<ll:ind's I'orcca\t rcc1ui1.c- 
~ n c ~ i l \ .  I t  l i : i c l  I xc11 clc\ig~iccl \pcci l ic:~l ly [or l l i t  l i c l i c o ~ ~ t c r  ;~pp l i c :~ ! i o~ i  ;11ic1 \\:I\ 
I I - ~ I I  c ~ l ' o r ~ ~ i i ~ i  l i l ~ t c ~ i l  1111 [c\ [ .  -1'Iic o t l ~ c r  c ~ ~ y i l i c \  ~ I ~ I I I ~ I  ~ i o i  ,i~ti\l'! 
I I I ~  w ~ i t ~ i r c ~ i i c - ~ i t \ .  \ i l lcc IS  I ~ ~ I I I  t t ivo ~ci i1.5 i l l  he nccclctl r i r  
clc\clol' a \ ~ . r \ i o n  \a i tahlc fol- a hc l i cc> l~ tc~ -  1'1-0111 t l ic  h ; ~ r i c  e ~ i c i ~ ~ c .  

So t l ic  t i cc i i i im  \\;I\ liiac!c Io gi) a l ~ c ~ i d  \ \ i l I x  IJI;II~S 1.01- I iLLi~ig t l ic  (i: i/t. i lc CI I~LI I IL  

ill t l ~ c  M'c\.e\. 

l \ o r  I)csign ('o~~fr.~.cnrc 
'Tllc ~ l c \ z  c l '  t i c  N I  St;ifT R ~ c ~ ~ ~ i r c r n e ~ i t  NA.43,  \vr i t ten roc~~ i t l   lie 

C;;i/cllc-c~l~inccl Silrol-sky S.58; \ \as reccivct l  h y  t l lc  M i n i s t r y  o f  S I I I ~ I ~ ~ \  i n  
I . c h r i ~ a ~ - y .  1050. 'The ~ - c c l ~ ~ i r c r n c l i l s  k>r the m i n o r  roles remainecl si lni lal- 11) 
IIio\c: ci)nt;~il lecl ill t l ic  o l - i ~ i l ~ a l  StafT I < c q ~ ~ i r c r n c n t ,  b ~ l t  t h e  anti-suh1i7a1-i11c ro lc 



c i i ~ c i i c ~ ~ t  c rcd i i ccd  t o  \\~lii i l I s i l l  i I I I I ~  I - C I  t1i;lii 
tha t  w l i i c l i  \ \a;  prc\ic)l l\ l \; cn\'i!,agcd. I t  was t o  he a ' \ i ~ l g l e  1)ackasc ' aircl-al'l. 
i .e .  i t  \\!a\ t o  ca r r y  b o t h  a n  Aht l ic  ~ c t  nn t l  \vc:ipons ;l1 the ;ame t ime. t l ie rchy  
c t i a h l i n s  i t  t o  ca r r y  ou t  l l ie jo l - ,  o f t \ \ o  M ' l ~ i l - l \ \ i n d  M a r l i  7;. 111-aft Sl>cci l icat i i>n 
No. H . A . S .  17CD. based o n  t l i c  nc\v I<cqi i ;~-cnic i i t .  \\:I\ ~ p l - e l ~ ~ r c d  fo r  consicicr- 
a t i o ~ :  a t  thc Ad \ i>o ! - y  Des ign  (Conl'crcncc. I l l i s  \\:IS IIL,ILI 111 A p r i l .  1950. WI?CII 
t l i c  Spcc i l i ca l ion  \\:IS :~grcc i !  by a l l  conccrlicci. T\\.o m o n t h \  l a l c l  t l l c  Spcci l ica- 
[ i o n  \\a; I ' o r ~ n a l l y  i ~ s i i c t l  and t l i c  dev::lol~meilt hate11 contl-:let placcd. l l i i r  
I I ~  e~\.ci . i 'd t l ie  ~ i i a n ~ ~ f : r c l i i r c  ol' till-cc aircr:ifl :in(! 1!1c nrc lc~- i~ i ,c  t)f Io l ig -  
cI:itccl lii:itel-i:~I\ f o r  i~ I'~1rt11er ~ ~ i r i c .  

.l-llc , I I I I '  . . . s l i o \ \ n  i t 1  I .  0 (XL. 722) liah I I  I i \  s t i l l  playing. an 
csscnti:il pa r t  i n  flit M1cssc\ d c \ c l o p ~ ~ i c n t  p r o y r a m m c .  I t  \ \ a s  the 2(35tIi ail-craft 
1.1-om l l l c  Sil,ol-hl,y p ~ . o c l ~ i c t i o n  l ine. an t i  i s  c q i ~ i l > l x d  to .  \%hat  \ \as .  ;I[ tlint ti111c. 
the frill 01iit i.d Statcs N a \ y  : r ~ r t i - s u h ~ n a ~ - i n c  sta11tin1-d. ; lnd (,.S, t les ignat ion 
\ w i n g  lKS.S.1 .  It \\:IS ;o!tl ti, W c \ f l : ~ n d i  :IS pal-( 01' t l ic  l i c c ~ ~ c c  agreement. h v t l i  
t c )  enab le  WcstI:~l ids to c\ j :~luntc i t  l t l i e ~ i i c l c .  a n d  : ~ I s o  t o  l i t  ;I G:r/elic 
e ~ i p i ~ i c  i ~ i l o  1 1 .  i ll OIKICI- t o  LI\C i t  ;IS :l11 ili\:11~1:1l?Ic t l r \ ~ c l o p ~ i i c ~ ~ t  \ e l ~ i c l e ,  

XI- 722 \\a; slr i l~pecl t o  t l ~ y l n ~ i d  i n  M a y .  11)56. \\ a5 :~s \cn~b I i : d  a1 M1cst la~ld\ .  
I l o I I I I Y e  I I I I  I ) i l t - ing l h c  next l'oui- month ;  
[,cl-form:~ncc \ ~ o r k  was car r ied  ou t  o n  the :I~I-crall at 111c l i rn i .  ancl il was l o : ~ ~ i c c i  
to 1I .N.A.S. .  I.cc-on-Solent. and t o  A.  a n d  A.E.E.. I3oscombc I1own. for 
c v a l u a t i o ~ i  b y  t l i c  N a v y  an t i  the M.0.S. rcspcct ivcly. I n  al l .  ovel- 70  11oul- 
f l y i ng  \\,:IS a c l ~ i e v c d  w i t h  t he  p i s ton  engine st i l l  l i t t cd .  ' I ' l i c ~ i .  in November .  i t  
wn5 grcnl~ ic lc t l  f i ~ r  t l i c  ins ta l l i l l i on  o f  l l ~ c  (;arcllc. 



K I Y  
I ~- l*c:~t- \'~IIII~:~II,>II l'ilx, 7 F i i c l  I<ccl~l~cl-; i lor 
? A l I l i ~ l i  Oi l  l I i; . \ i t .  0.11IcI (ri>iii Oi l  ( ' o i > l c ~  
3 Vcn l i l ; r t i<>n  Ai r  l i l l c t  Tuiincl <l l j . l>, l b ~ ~ c l  C'ocl, 

l 0  O i l  (.1,0lcr 
l l - I1 t -or i t  LcII~/I:II.~I~I~ I'ipc 
12 l : t ~ : : i ~ i c - r ~ ~ t ~ i ~ ~ ~ i  Oil ( ' o i ~ l c r  1 ;I,> 

Sikorsky . i i r f r ; ~ ~ n c  V a p i c r  (;azcllc 1<1?gi11c 
T l i e  i r isca l l :~ l io l i  ol l l ~ c  C;;c/cllc in t he  Si l to f i l ;y  ;iirSr;cmc was  coml,lcti.tl ill 

l i m e  for ~ l i c  I i l -s l  g r o u n d  r u n  t o  la l te  pl;lcc ill M a r c h .  1057. l'lii\ W:IY \ c l  

L I ~ ~ Y I ' L I I .  i t  ~ I I ~ L I I  r e  o g t i t  o 17111 M a y .  ;II'I~I- 11 110111.\ 

~ i i  ~ ~ i ~ i i t i g .  t i c  i t  I i l i l  l i e  t c c  I o r  I c c c  h(,. 7 
\ I l o \ \ s  t l i e  :circr: if~~. (In llcc ~v i l i i l i i ng  1113 basc. ili tlii: cond i t i < r l i  ill \vh ich  th is  l i i - 5 1  

ili9111 \\;IS c ~ i r - ~ ~ i e c l  0111 

T h e  C;arclle. \ v l i i c l i  i \  21 SI-cc 1~11-h i i l e  \\.ill1 rc:lr t l r i \ c .  I i a d  hect i  dc \ i ?ncd  t o  
o l x r a t e  at  a l l y  a i ig lc .  a ~ i d  c o i ~ l c l  i l i c i - ch l - c  I>c l i t l c d  at  t l i -  sancc a l ig le  ;IS the  
C'yc lonc.  A l t l i o~ i : l ~  o r i g i n a l l y  desigr lct l  \ \ ' i l l1 l l l c  w r o l i g  ct i r-cct ion 01'  relation. 
as Lir- a \  t l i c  Wc \scx  was concerned.  Nap i c l -S  revel-sed t l i c  di l -ect ior i  very  s i m p l y .  
by i ~ ~ t r o d u c i r i s  mirl-or im;lgc n o ~ ~ l c  \'ants and  h l n d i n g  I'or t he  p o ~ v c ~  t i r rh inc .  
T l i e  compl-essol-  and power t u r h i ~ i c s ,  thc rc fo rc .  r o t ; ~ t c  i t 1  opposite t l i r cc l io t i s .  
b u t  there  is no ;~civcrsc d k c t  o n  p c r k ~ r m a l i c c .  

FIG. 8 sIlo\v.; ~ l i c  n o r e  scc t io l i  \ r i t l i  c o w l i n y  I - c ~ i i t ~ v c d .  I t  w i l l  he  \ten th; t i  





the open intake is very new tlie ground. After a pcriod of ground running sornc 
colnprcssor damage was founrl, thougllt to  be due to entry of forcign matter 
through tlic intake. Conseq~:cntly, a new nosc was built on to the machine 
(FIc;s. 9 and 10) similar to tlic onc whicll was t o  hc fittcd on production aircraft. 
This intake prcvcntcd stones hcing pickcd up off the ground, and also cnahlcd 
more rcpscsentative tests on tllc airllow round this arc:> to bc carried out.  

It was tlioug!it that there might hc somc difiiculty in leading away thc cnginc 
exhaust so that there would he no dangcr to grounti personnel moving near 
(lie no;c o r  the aircr;il't. a ~ i d  ensuring that fumes could not nltcct thc pilot when 

running on the ground. In tllc event, 
the initial tiesign, shown clc:u-ly i l l  

I.'IG. 8, proved c l ~ ~ i t e  satisl;~ctory, ancl 
personnel can move safely wilhin ;I 

fcw feet of the follr cuhallst outlets. 
The cxhaust outlets eacll incorpor-ate 
a n  cjcctor shroud, wl~icli witlidraws 
air 'from the cnginc cornp:lrlrncnts 
for ventilation p~~rposcs .  

Naturally, the vihrntion lcvcl ill 

tlic aircraft is greatly reduced with 
the gas t ~ ~ s h i n c  cnginc. as compared 
\ v i t l ~  tlie piston engi~ic. Likewise. 
the noise lcvel. both irisidc nncl 
outsidc tlic aircraft. is considerably 
lower. 7'his reduction in enginc 
noisc is SLICII th i~ t  the tail sotor noise 
is now r n ~ ~ c h  mol-e perceptiblc. 

The only chanze in  tile Sikorsky 
transmission was tlie deletion of the 
hydromechanical clutch, necessary 
\ ~ , i t l ~  the piston cnginc. and  its 
rcl?laccnient hy a drivc sllart and - 1 .  f rce~~IiccI  1111il. 1-lie lilttcr is IICCCS- 

sary to sllov. the rolor speed to 
exceed tlie drivc spccd. which i h  

c\.;cnti;ll cluring autorotation. Tlie 
-5 

frce\vliccl ensur-es that tlic rotor is 
not slo\vcd down hy tlie tll-;~: or the 
engine. or. iri I eutrcmc case. by 
c11~i11c s e i ~ ~ ~ r c .  

l ,<> 
Shc Sikorsk) rotor I-rraltc \ \as  

I ' i ~ ~ i l ~ t l  to l-rc just adecjii:itc. I - ~ C I I  \ \ ; I \  

clllar:wi hi- Wcstlancl-hililt ail-c~-:rf~. 
- 1  1 ticce\s:lrjJ I>ce;t~sr. i l l  t lic 
i ~ l h e ~ ~ c e  o S ; i  c l~~te l i .  \7.11c11 st:~rti~iy 1117. 

tlic I c is rccjiiii.ccl to hol(i 
11ic r o t  t i o i ~ r  : I ; : I ~ I I \ I  t l i c ,  

>tillic ~ui~cltic ~ I I C  [ )o \ \ c I  I L I , . I > ~ I I L , .  



POWER TURBINE R.P.M 

1 l<,. I ?  N.\I,III< ( ; , \ / l 1  I 1  1.151 1311) 1'1 lKll l l<hlhN( 1 I ' l C i l i l < l ' i  (N. c;,\. 13 1<h l I \< i )  

\c l - \ .  i m p o r t a ~ ~ t  i n  any helicol,tcs \ v l i c ~ i  corn i l l s  i n t o  the IIOVC~. :111d [~;II-~~cIII;II.I) 
s o  III t l ic A S 1-i)lc.. \vIicli [ l ie p i l o t  i s  sccluircd t o  l l y  a s  ~-al,itlly a.; po\s ih le frc>ni 
one dunl i in i !  1x)hition t o  the nc.xl. H c  ~scqtlircs t o  reduce i lc ig l i t  I-apidly. alrd 
thcn t o  incl-c:isc power  q ~ ~ i c k l y  t o  comc Lo tlte lio\,cs. T l i c  t ime  t o  flill po\vcr 
I ' ~on r  o p c ~ i i ~ i y  t l ic  th l -o i t lc  \\#;S l c ~ u ~ i d  t o  be sever1 to c i y l i l  seconds. \vI i ic l l  wah 
co l~ \ ic l~ . l -c t l  10 be i~nacceptab lc .  

I 11c tlclay \vas due  t o  t l ~ c  in l ic l -cnl ly  1pt)or : tccc lc~-n t io~ i  c1inractc1-istic\ ol' ;I 
:La> lu l -b ine ;lt IOW POWCI-. 1-IIC so lu t io l i  wi ls t o  pl-o\' idc 21 l l i g l i t  id le stop t o  
~ ~ l - c v e l l t  t l ie  comlx-css i~r  I-.p.m. f i ~ l l i l i ~  belo\v a eel-tail1 cl-itic;ll spced. t21ight 
r i  c cnl-I-icd o u t  wi l l1 the necessary i n s t r i ~ ~ i i c ~ i t a t i o ~ i  t o  cst;~hlisli IIIC 
pos i t ion  ol' th is l l ig l i t  id le  s lop.  I;~c;s. I I ( ( I ) .  ( h )  and ( c )  show 1.ccording.; of thc 
t l i r o l l l c  ~ i i ovement .  the t o r i l t ~ c  response. a n d  the r o t o r  ~r.p.m..  ;~ga ins l  l i m c .  



' fhcsc tests \\.ere clone with ; i n  adJustable flight idle stop,  whicli was finalized 
;I[ 14.500 cornl,rc\st~t- I-.p.rn. I t  \ \ i l l  hi: seen tliat a t  Illis s e t l i n ~  the time taken 
to  reach n l ax i i~ iu~n  to]-clilc is i-ctluccd to  aboitt two seconds. and  that the I-otor. 
r.p.ni. remains morc nearly constant.  

I?ngine,'Rotor Gcar 1i:itio 
l ' h e  o ~ ~ t p u t  speed ol tl>c <i:~%eIIe c1>~it1e 11;id bccn originally designed t o  suit 

the  BI-istc.1 173 I-otor system. I t  \\.as I-c:~lired that coi~pl ing t l ~ c  s:tnle en2ine t o  
thc S.58 rotor system \vould ncccssitatc ~- . .n i i i~ig  the c l r ~ i n c  a t  appt-oxin~ately 
15,000 po\\cr tiit-hinc r .~) .ni .  :IS 0l1l~oscd to ;I design operating r.p.ni. of 18.000. 
It was t l ~ o i ~ g l ~ t  that ihis \rould incrcnsc tlic spccilic l', cl c o ~ i s l ~ m p t i o n  no tnorc 
than t l~ r ec  per cc~ l r .  C:onseq~~ently. i t  \\.;IS 01-ipinally proposcd to  make no  
ellanpc i n  citlici- tlic engine oi!tpiit :car I-atio. o r  i n  the main I-0101- seal-box 
I .  Ho\\,c\.c~-, tcbt i - cs~~l t s  ohtained on [lie Gazcllc. which bccnmc ;~vail:tblc 
in Mciy. 1057 (bee lyre;. 12)  s i~o\rc t l  t i i ; t t  the t11r.c~ per- ccnt I-isc i n  s.Cc, was a 
considcr;~l>le u n d c ~ - - c s i i ~ ~ ~ a t e ,  t l ~ e  l i ;~~re being ncc~rci- six per ccnt.  This rcprc- 
se~ilccl a loss of ; In  cstl-;I 80 11.p. at one l h o i ~ ~  powc~- .  In view ol ' t l ic concern. 
prc\f;~lcnt a t  that time. ;~l>oitt tlic loss of pc~-fot-~?,;~nce d ~ l c  to \veigI,t iric~.c;~scs. 
this loss of po\\,cr was co~isiderccl t~nacccl>tablc. and Nnpiet-s wei-e. t l ~c~ -c ro~ -e ,  
asked t o  cicsign :I 711 cnginc out\ int  scar ratio instead o f  rhc  cx i s~ ing  6 1 .  'I'his 
woulti enable thc cnpitic to  run r n ~ ~ c h  licarcr to  tlic fisurc of 18.000 1r.p.m. 
already mentioned. Tli, timcsc:~lc for the int~.oduction of this new gcarhos  
(at least 15 months  to fitment o n  production c n ~ i n c s )  meant that  i t  woiild o11ly 
become available 11;11S-w;1y tlirough the dcvclopmcnt batch.  Conscclucnlly. 
this changc had t o  bc suitably in te~ l - ;~ ted  into the programme. 



Itofor 'I'cst I'owcr 
l3cl'o1.c l c i ~ \ , i ~ i y  Ill? i111$cct 01. e t l g i~ tc  :IIIL! t r i t 1151 i l i \ \ i ~>17  c i c ~ c l o p ~ ~ ~ c ~ ~ t .  111e1itio11 

\ I i o r ~ l d  hc mai lc  01' the rotoi- t c \ l  towcl-  at Napicj.s ( L u t c , ~ ~ ) .  A \ c l  <)I' :\cnc~-iciun 
t ~ - a n i m i s \ i o ~ i  ancl ~ - i ) t o ~ .  bl:~dcs wcv- b o ~ l g l ~ t  c\lleci;llly I i ~ \ c  o r 1  [ h i \  towcr.  
in c o ~ i j u ~ i c t i o ~ ~  \\.ill1 ;l Gare l l e  enyinc i ~ i s t ; l l l n t i v ~ ~ .  C c r t x i n  t c \ l i ~ ~ y  \vhicIi ~ ~ o t ~ l i i  
o t h c l n v i x  havc t o  he done 011 an ail.critfl can he carl.icd out  Iici-L,. A p l ~ o i < ~ ~ r : t p l ~  

t l lc  towel. is shown in 1;~;. 13. 



Mock-up Conferences 
While tlie development work involved in marrying the Gazelle engine to the 

Sikorsky airframc continued in the experimental shop, in the flight sheds, and 
in  the air, design work directed towards equipping the aircraft for British 
cquipment. and to rncct tlic Admiralty's operational reqc~irenicnts, proceeded 
apace. l'lie anti-submarine role was given priority, and the mock-up presenting 
tlic ai~.craft in this form was completed fol- a conference early in Febr~lary, 1957. 
A pl ioto~rapli  of this mock-up was included as  F IG.  3 of Ref. I .  

Tlic mock-(!I-, sho\vcd the re-nrl.ange111ent of n1~1e1i of the clcctrical nnd ratdio 
ecluipmcnt in  the compartments in the nose over the engine. This was  necessary 
in  ortlcr to I-estorc tlic centre of gravity alter the installation of the C;:rrclle 
cnginc, which weighs some 740 lh lcss tliwi tlie Cyclone it replaced. 

A sep~u-ate minor roles conference was held scveral months later, \vlicn the 
mocl;-up had bccn s~titiibly prepared. FIG. 14 shows a party of Royal Marine 
Som~nandos .  wit11 eq~tipmcnt, seated in the mock-up. This exercise was 
c;rr~-icd out to verify tlie niaximuni number of men M,II~CII  could O C C L I ~ ~  the 
cabin. Tlicsc men were also weighed with tlicir equipment, t o  make sure that 
t h ~ :  \~ciglit estimates hcin:: used were realistic. 

I'he Advantages and the Penalties of ' Anglicization ' 
Uclhr-c going it1 detail into a wcigllt comparison between the Sikorsky and 

the Westland anti-submarine ail-craft, and in  view or  criticisms sometimes 
levelled at the latter, i t  is appropriate to mention here some of the inevitable 
penalties of Anglicization, as well as the advantagcs. Some of these points 
rnigl~( be equally applicztblc in other fields, s~rcli as the Drrtrtl~lo~~ght project. 

Tlic advantages arc fiiirly ohvious, the main one being that use can be made 
c~f  the de\:elopment work wliicli has been carried out elsewhere. In tlie case 
of helicoptess tliis applies particularly to the transmission and rotor system, 
since it is on tllesc rotating components that riiost development and testing is 
rcquircd. Alniost any sot-t of cabin may be fitted to a reliable engineitrnns- 
niissioti'rotor system. In  the case o f the  Wessex, which i n  its main role does the 
satliejob as the H.S.S.I. advantage can also be taken of the American airframe 
:I< :I whole, and of tlicir cspcrience in positionin& cqcliprnent. including s~rch  
details as ael-ials, in thc optirn~trn position. This last remark does not apply 
21s generally as n i i ~ h t  be cxpcctcd. silicc the aircrali is fitted for tlie most part 
with I3ritisli equipmcrit. but cc~~ta in  major items are American designed. 

T1ic disadvantages of Angliciration arc less obvious, but first and foremost 
is the time factor. I-roln thc tinie that it is decided to build in this country a n  
cxisting design such as a medium sized helicopter, i t  is inevitable that at least 
I \ \ O  )cat-s \ \ i l l  clapic hcio~-c the l i t - i t  British-h~lilt mnchillc is completed. 

I t1  tlic first pl;~cc, tlic forcign dl-;iwings themselves htivc to be Anslicized to 
call 1113 lit-itis11 ~ii;itcriiils. and \vllcre ilcccssary they have to be adjusted to 
1 i i 1  r i ~ c t i c c .  When airclall arc co~~cerncd.  a mock-up is ;~ l so  rcqiti~.ed 
sIio\vins British ccluipmctit l i~tcd. and Iiiid out to mcct the Uritish spccilication. 
I'liis nat~~t-al ly in\,olvcs a consitlcrablc amount of original dcsign work. I n  tlie 
C;IX of tlic Wc.;scs. with tlic cli:i~~_ec of cn_einc. ;~dtlitiotinl fuel tankaye. anif 
I-c-tlcsi~!~icd ;rircr:ifl systcms. t11c1-c was kir more of such work. ~ i h e  ninterinl 
and  ccluip~iicnt ha\c to be ordered. the ;is.; and tools built. and the parts manu- 
1;icturcci. asscmhlcd and tcstcd. All tliis is bound to take i~pwards ol'two years. 
i\ furt11e1- one or t\vo yc:~rs will be rccl~~ircd to test and producc thc BI-itish 
version. so tli:rt. ii the iol.cign :~it-c~-:~ft was nlrc:idy in service when British work 
st;~rteil. tlic 131.iti\lr ail-cr:~ll \ \ t i l l  bc three to foul. ~ C I I I - S  behind the f'orcig~i 011~. 

"l'liis is ;ipproximatcly the position with tlie basic Wesscx (i.e. the non all- 
\vealher version). 



Alternatively. there i s  tl ie case where a dcsign which i s  not alrcady in service 
i s  Anglicizcd. when time i s  savcd at the risk o f  bui lding so~nct l l ing which docs 
not prove a success. This i s  what i s  being donc w i t h  tlic all-wcathcr v c r s i ~ n  o f  
t l ic Wcsscx. 7I ie decision t o  fol low tl ic A~ncr ican lead was madc i n  Fc~I-11a1.y. 
1958, at about the time when the thc first Sikorsky ' I I .S.S.1 N ' was completed. 
1-imc i s  being saved by  buying w i th  dollars Alncrican c q ~ ~ i p m c n t  for dcveloprncnt 
aircraft (;tnd certain items fo r  production aircraft). T l ic  rclc~lsc o f  tlic Wcssex 
t o  the ' IN ' standard m:ly, thcrcfore, 1;lg o n  the Americans by  only one year, 
hut this is depcndcnt hot11 on the succcss o f  the original dcsign. and o f  Brit isl i  
dcvclopnicnt o f  a complcx clcctranic systc~n. 

7 I i c  nhovc comparisolis of t imc scnlcs are based on the ;llternativc o f  
purc l~asing :I ci~mplete foreign aircl-aft. O f  course. if \vc co~iip:trc the time scale 
ol' an Anglicized dcsign w i t h  that o f  a co~npletcly new oli iirilio dc\elopnient, 
a ~grri~r o f  L I ~  to  two ycars may he s l ~ o w n  (i.e. n l t l i o ~ ~ g l ~  it is t;tking ahnul four 
years to b r i ng  the Wcsscx in to scruice. it might have tnkcn six ycars l o  h t - i~ iy  
i n  ;In oh i~rilir, dchign). 

A less t:~ngihlc disadva11t;tgc o f  Anglicization appe;ll-s wlicn tllings go \\I-ong 
i n  dcvelop~i icnt o r  i n  service. I t  niny not  he reatlily apparent ~ v l i y  :I p:trt \vlricIi 
c t l .  : I S IS . .  ccstgned ,' 1 i n  the part icula~- way in  \vhicli i t  has bccn, wlic~-cas i f  i t  wcrc 
a n  original dcsign tllc necessary in\'cslig;~tion could 1no1-c easily be made. 
Sending q~lcr ics by cahle to t l ic country o f  origin i s  obviously 11o srlbstit i~tc 111- 

original dcsign k~iowlcdgc. 
O n  the other hand, the investigation o f  defects on the 131-itisli-built machi~ ic  

i s  so~iicti l i ies greatly assisted by l iaving :In cx~rmplc of the origin;ll article 
availzthlc for comparative tests o r  checks. ' fh is  lias been tlcmo~istratctl several 
times on thc Sikorsky S.58 at Westlands. 

A s  S;ir as \\,eight i s  concerned, cl~l i tc spat-t f'ronl tllc details w l ~ i c l i  t'ollo\\. 
1Iic1-e may i n  certain cases bc \\,eight gt-o\vth due to the c h a n ~ c  to Rrilisli material. 
T l i i s  i s  not :I I-etlcction on  Bt-itish materials as such, hut  sitiiply followc born  
t l ic fact that A~ncr ican and Bri t is l i  g o ~ ~ g c s  of rn:tlcrial ;it-c dilfcrcnt. A chnicc 
tnay he necessary between a gartze slightly liglitcr o r  slightly lica\,iel- than tlie 
Anlcr ic:~n olie. O n  the Whit-lwincl. t l ic policy \\,as to go to the slightly Ilcavicr 
gauge. hut tli is caused a n  o\cra l l  penalty o f  sollie 300 lb. Conscq~~ent ly ,  this 
policy lias bccn I-everscd i n  tlic case o f  tlie Wcsscu. 

This  i s  justi l icd bccause M/estl:tnds ob ta i t~  f~111 ink>rrnation concerni~ig 
dcfccts on American S.5Rs i n  scr\.ice. Vv'licre \vc;~kticsses I1~1vc l?ce~i SII!)\VII 1113 

on the S.58. an nppropri:~tc cliange i \  i~itl-ocluccd on t l ic Wesscx i n  tlic init ial 
design. 1:~1rtl1ertn01.e. the s t r ~ ~ c t ~ l r e  i s  I-c-strcsscd i>y M/cstlnntls. a l tho~ lg l l  titiic 
prc\ 'c~ i ts  th i \  being donc hefol-c the iss~lc o f  drawings lbl- rnani~f :~ct~ l re.  Ho\vevcr. 
i n  the rare event o f  this i-c-stt-essitig ~-c\,calin:r n d o ~ ~ h t l ' l ~ l  p o i ~ i t .  the neccss;tr! 
modil icati(>n action i s  takcti. I n  tlie lotig run  tlic basic structure o f  thc Mie\sz.\ 
should \\,ciglt no  liiol-c than the S 58.  hut should nlso include soliic improve- 
ments. I t  s l io~ t ld  he  notctl tl lat t l ~ i s  same pt-ohlcm o f  dilfcrcnt gauges hccs thr  
Arncrica~is \vhcn they copy a t31.itisli dc\ign. 

7.0 sLtn1 tli is section. i t may be said that. cvcn \vIiett tlic hcst pos\iblc use 
i s  made o f  t11c desiyn \vliicli is bciltg Anglici/etl. atid o f  knowlcdgc of it. 
1x1-formancc it1 scrvicc. tlicl-c ;lrc inc\.it;lblc pcn;lltics. T l ic  iiiost imp:)l-[ant arc. 
(irslly. tlic l ime lost in  prc>ducing tlie l i r i t is l i  \'c~.sioti ( a  yc;11- ;lt t l ~ c  \.cry least] 
i ~n t l .  seconcily. the lack of' knowledge o f  t l ic t l iouglit hcli ind sotnc a\pcct\ 1.0 
t l ic original dcsign. w'liicli handicaps tlic invehtigation o f  clcl'ccts. 

..i Wcighl-Saving I':xercisc 
Uy May.  1957, ihc cquipmcnt standard o f  the Wesscx i n  tlic Ai'S I-olc liad 

hccn stlflicicntly well dclincd i l la t  n more thorough weight brc;rhdo\vn than l iad 



previously bccn embarked upon could be carricd out by the M.O.S. Detailcd 
figures for the American A/S aircrafi (tlie H.S.S.1) wcre also available, so that 
a comparison of the two aircraft, systeni by system and item by item, was 
now possible. This showcd very clcarly wlzcre additional weight penalties wcrc 
being paid on  the Wessex as compared with the American aircraft. 

Immcdiatc action was takcn to remedy this situation as far as possiblc. The  
firm and D.A.W. wcrc each pl-ovidcd with a dctailcd breakdown of items and 
subsccl~icntly a mccting was held to disci~ss ways and rnc:uis of improving the 
position. .llie items could hc broadly divided into thrcc groups :~--- 

((I) Tliosc associated wit11 the str,~ctu~-al cliarrgcs involved in fitting the new 
turbinc cnginc and ~ L I C I  systc~ii. ~ ~ O I - C X ; I I ~ I P ~ C ,  tlrc Wcssex fi~cl system accou~~te t l  
for an cxtra 83 lb cornpal-cd with the H.S.S.I. and lire precautions cost 106 lb 
as opposcd to only 9 lb in the H.S.S.I. 

It was fo~ tnd  that little could be done to reduce the weight of ifcrns within 
this group. Thc additional fire precautions wcrc associated with tlic use of a 
turbine engine. and, in any casc, BI-itish rcq~~irenicnts in this respcct arc morc 
stringent than thc Amcl-ican ones. I-lowcvcr, t l ~ c  use of titanium Tot- the lirc- 
proof bitlkhead behind tllc cnginc bay, instead of stainless stccl, I-esulted in a 
weight-saving of 20 lb. 

(h) Those items associated with Admiralty requirements which difl'cl-ed 
from the Americans. Details of these items arc itnfhrt~tnatcly classilicd. 
Hotvcver, suffice it to  say that Sikorsky have a great advantage ovcr Westlands 
in that tlic formcr produce S58s to three completely dif'el-cnt standards for the 
U.S. Navy, the U.S. Army and  thc lJ.S. Marine Corps. whereas one version 
of the Wessex has to carry out a large variety of different roles. 

(c) All o t l~c r  items, whicl~ d o  not fall into groi~ps ( r r )  and ( h ) .  for which some 
other explanation would be rcquircd. Tlie major item in this group was the 
electrical systcm. This was slro\vn to wcigh 625 Ib*. nearly do~ ib le  the Sikorsky 
figure. A separatc meeting was lrcld to go into tliis point r~lonc. Although i t  
is not self-evident, tliis penalty is partly associated with the change of enginc 
as compared with tlie Sikorsky H.S.S.1 aircraft. In the Wesscx tlic majority 
of tlie elcctl-ical and radio cquipmcnt is installed in tlie nose ovcr the engine 
for rcasons givcn earlier. Since tlic cabin has to be kcpt clear Tor the cal-riagc 
of seats andior stretchers in tllc secondary roles. most of tllc remainins clcctl-ical 
and radio ccl~~iprnc~rt  1ir1s to he installed aft of the cahili. In addition. the 
Wcssex has two separate gene[-atol-S. one driven ol l  tlrc ctr~i l ie  and  one o l l  
tlic rotor gearbox. Tliis provides ;~dded s;lfcty in casc of a single generator 
fi~ilurc. but tlie \veight pcn;~lty is appreciable. Furt1iermo1-c. tlic H.S.S.I. with 
one gcnrhox-driven generator, a n d  mo\l of tlie electt-ical equil,mcnt adiaccnt 
in the cabin. had a vet-y compact i~i\lallation iv i t l i  tlrc ~iiinimurn of cahli~ig. 
which accounts for the larsc penalty on this ilcm in t l ~ c  Wcsscx. 

1-lie po\trer supplies(bot1i L1.C. and A.C.)  of tlic t\vo ail-cl-art were not at 
tliis time s11-ictly compai-nblc. hec:~~tsc i n  the Wcsscx tlic intention \\,:IS to p~.ovidc 
at tlic o~11scL llic c to tll-i\'c c1ccl1-onic ccl~lipn~cnts i i  wcrc not y ~ t  
av;~ilablc. Ho\vc\c~-. this i ~ ~ \ i . s t i ~ ; ~ t i i l n  1ri:liliglitcd tllc l i c f  that Amcl-ic:111 
gcticrato~-s and in\.cl-tct-S, \vliicli ;I[-c sl~iiablc for I~clicoptcrs. at-c co~~sidcr;ihly 
liy1itc1- than tlieir 13ritislr eclui\,alcnts. In Ihct. n o  c q ~ ~ i p m c n t  01' t l l i \  sort li:~il. 
1117 10 tI1:it titi~c. 1-cctr spcci:~Ily c i~~\ ig~icd  I'or l~clic(>pfc~-s i n  t l l i h  c(iLltitr>. X) tl1:11 

n o  adv;inta:c had bccn takcn ol' thc f;rct\ that : 
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A K I - l  W1 1 1 ; I I l ~  

( i) I l i e  hpecd {range c1I' a l ic l icopter  generator may be II~LICI~ II:II-IO\YC[. tl1i111 
OII ;I t i red w i n g  ai rcraf t  (because the engil ie speed varies muclr les.;) ; 01- 

( i i )  T l ~ e ~ - c  i~ no g!-eat a l t i tude rcquirenlent  o i l  a l~e l i cop tc r .  
1 1  \\;as tl~c~-cl'r,rc tlecided that t l i is s i tuat ion s l i o ~ ~ l d  be remedied. a n d  West la l ld\  
\ \c rc  ~ i v c n  ; ~ p p r o \ ' ; ~ l  t o  de \e lop  a C) kW l ight-wcigl i t  generator under  the Wuapon  
System C'ol~cept. -1.liis ycncl-;rtor, wh ich \vou ld  he dc\,eloped h y  Rotal;. as a 
\ L I ~ - ~ O I I ~ I ~ ~ I C ~ O I ~  t o  L\/~stl ;~t ids. \\,c>~lld he ahout  25 l b  l ig l i ter  I l l a n  the ex i \ l i l i g  
one. a n d  \ ro i l id  hc eclilall!; suitable for other l i c l i cop ler i .  T\vo of' these y e i i e ~ - t ~ t o ~ - s  
\ \ o ~ ~ l d  be liccessary t ~ > r o v i d e  po\vcr f o r  the al l -wcnt l icr  system no\v t o  he 
l i t tcd .  '7'lie in \ ta l la t ion  \ \ o u l d  i l i en  be idcntic:rl i n  t l i is  respect wit11 t l ie  H.S.S.-I N .  

I n  t l ic  c.:~xc c11'Ihe in\c~-tel-s. i t  wirs decided t o  ( i t  :I cornmer-ci;i l ly used type i t r  
t i e  I 1 .  ' l l~i> 15 a i i i ln -s tandard i te l l l .  h i l t  is 60 lh l i c l ~ t c r  tl1:un tlrc 
i t  S ~ I ~ I I -  ~ i .  t \ 'entu;r l ly a n  inverter  be ing dc\:clol>cd for the M.O.S. 
\ r o u l d  hc l i t tcd.  l ' l l i s  \vciyli.; 75 lh mol-e than i h c  commerc ia l  one. but  i s  \ i ~ i l ; l h lu  
1.01- s ~ 1 l 7 p l y i 1 1  :I \ \ idc l -  I-anyc o f  ecluipmcnt. 

I,:fl'cct of \\'cigI~I on l'crformanre 
l o  r~~ ldc rs tanc l  t i r e  t rc rn~.ndo~15 c tn l~ l l as i \  on the savit ig 01' c\;cry IX>LI I I~  iii 

\\ci;Iil. a \  cie5c1-ibccl ; lbo\e.  i t  i \  neccss;rry t o  consit ler br ief ly  thc c l k c t  of  t l ic 
b:i\ic \\ci;iit oli the ~ x ~ - l ' o r m a n c e  o f  a l i c l i coptc~- .  I l i c  po\ \e l -  rccl i~ir-cd t o  
~ n ; ~ i n t a i n  l i o \ c r  i t 1  \ t i l l  a i r  i\ collsitlel-ably grcirlcr. than t l i ;~ l  I-ccluiretl t o  131-o\,itlc 
for \ \arc l  \pcctl  at tl lc \amc al l -up \ \c ig l r t .  T l i c  ab i l i t y  t o  h o t e r  in \ t i l l  air- outsi<lc 
t11c yr0~111d c ~ ~ \ l i i ~ i i  or. L'\'CII l i i i>rc. t o  i lcl i ieve ;I c(:rtain \e~. t icz~ l  ~r :~ lc . - (~V-c l i l~ ik~ 
( 1 x 0  1'1 mill i s  the r c c l ~ ~ i r e ~ n c l i t )  i n  tlicsc condi t ions,  is ~~~~~~~~~c the critel-~OII 
I c ~ i l c r i ~ ~  s i ~ i l e - I I  l ~ e l i c t c r  c r ~ ~ i ~ i c e .  ( - I I i c  e ~ r r c s l ~ ~ ~ ~ d i n ~  
~ i e - I  I l iued I i r i r c r i t  i s  tlrc ; lb i l i t )  t n  clear ohslaclcb i ~ i i m c c l i a t c l ~  
ir f tcr tirkc-011' at htatcd h c i y l ~ t s  a11ci distances Trot11 the bt;rrt o f  t l i c  lake-ol l '  ruti.! 
Sillcc ~ l i c  aircral't \ \ C  ;rrc iio\\r e(>t is idcr i~ iy i s  pl-i11i:rrily eli1ployed in A 'S WOI-li. 
the  I-cscrvc po\vcr a \a i lab lc  i n  t l ie  hover- i s  oSc\,en m o r e  inipol-tat lcc. 

I'I(;. l 5  s l i o \ ~ s  ' R; r~ lyc  ' p l o l l c d  :~gainst  ' MJcigl i t  less I ' i~c l  '. I:l.orn l l l e w  
i r e  i t  I I I i f  i l i c  I>;lsic \ \e ight  ~ ) I ' t l i c  i i i rc r ;~ l i  i s  incl.eascd by  ~ I I C  



addition of  ccluipment or \t~-~tcl?t!-e. \vitIrin a given all-up weight, the fuel load 
and tl~el-efc>r-u ~.al,$e anclor  cndut-ance must be correspondingly reduccd. In 
fact. 100 1h \+,ill decre2,se tlre ranFe hy 13 nautical miles. This also illustrates tlrc 
~>roblcrrr \r;llicll k~ccs  D.A.W. in decidins lro\\, mu cl^ eq~lipment  should bc asked 
k>r at the espensc of role performance. 

T l ~ e  Main Dcsigri Stagc 
In tlrc t\vcl\c months I)llo\r.ing the Mock-CJp Conference in l : ch r~~a~-y .  1957. 

the basic dci igt~ of t l ~ c  Wesex  ~ ' 3 s  c~nrp lc ted .  and the neccsury  drawings 
\\,ere issued to tile shops to cnahlc the first aircrnlt to be complctcd o n  schedule 
In .lunc. 1958. Ilre lirm's Work> (Production) 1Iep;u-tmcnt accomplished n o  
mc:ln feat in colrrpletins this :~ircraft i l l  tlre four months from issue of tile last 
drnwil~gs. Every possible short cut \\,as taken. a typical example being tlrc 
completion o f 9 0  per cclit of  a jig. tllc o\,cl-all dimensions of \\~hicli were known 
fl-om Amcric:~n expcricnce. before t l ~ c  firriillcd tlrawinys wet-e available. 
Incidentally. jigs ancl tools t i i  ncl~ic\'c a production rate of two i r c r  pet. 
morith had beerr a~t thorircd from the stat-t. Two of these jig5 are \ I ~ o \ \ n  i n  
1;lc;s. 16 and 17. The  contract for 40 production aircrcrli was placed in Fcbr- tar^. 
1058, Ions-dated inatcriel for  these 1r;uing been ordered one month e:~rlier. 1 . 1 1 ~ .  
~,roduction rate \\as tlierl planned to increase ~ -vcn f r~a l ly  t o  Sour :~ircraft pet- 
month. 
f h c  'l'esf Rig I'rogrammc 

Liy this time ;I considerable nutnhcr l i s  were i n  operation. tile IIIOSI 

i~npor tan t  bcitr: tlrosc for the \ ';~rious gearboxes. the power control system. 
and the fuel systen~. Two of these al-c sho\vn in 1'rc;s. 18 ( a )  and 18 (b). At t l ~ e  
appropriate time, a meeting w:is held to decide how many hours testing .;horlld 
he completed on all thesc rigs before the first flight. 



IGrst Flight of the I'irst A i r c r a f t  
A generous al lowance o f  several m o n t h s  h a d  been ~ i i a d e  o n  t l ie  pt-ogramme 

for g r o u n d  r i ~ t i n i n g  hecore f l ight  but .  beca~lse o f  the cxperiencc al ready obtained 
o n  the Cazc l l c -c l i g i~ i cd  S ikorsky  ai r f rame. the f irst West land-bu i l t  aircral '~ 
m a d e  i t>  l i n t  f l ight  o n  20th June. 1958, o l i l y  three weeks afiel- i ts  co t i ip lc t ion  : 
the  sc I i c~ \u l cd  date f o r  the la t te r  h a v i n g  been met.  A f t e r  ga in ing  confidcncc i t i  

I i o \ ' c~ - ins  and  gentle turns, the C h i e f  'Test P i l o t  \+.as able t o  13111 t i ic  aircr;tf l 
~ I ~ I - L I I  a fu l l  range o f  i i c l ~ c o p t c r  ~ n n t i c ~ u v r c s  d u r i n z  a most succcssl'ul f l i g l i ~  
las t ing  o\'cr a n  h o u r .  

T h e  i\l l-\\ 'eather System 
T I l c  Sikcil-sky H.S.S.! was l i t ted  tv i th A.S.F.  (automat ic  stahi l i - /at ion cclr!ii>- 

m c n t )  nncl ecluilxiicn! \ \h ic l i  cnah lcd the :l ire]-aft t o  1iovc1- ;r~l lorn; l t ical ly i n  
ccr ta in  condi t i<) t ls .  

- l h c  H . S . S . - I N  11:~s an addition:rl I-atlgc o f  ' b lack hoses' \vl l ic l i  cnablc t l ic 
p i lot .  I i n \ i n c  dcsceiicled t o  ;In n l t i t ude  ol ' ;rhout 100 k c t  at 40 I,,liots f o ~ - t \ a ~ - t i  
spcctl. t o  l i~ -cs \  a Ihltitcin and  all(>\\' l l l c  l iclicol>tes t o  fly i l s e l f a u l o m a l i c : ~ l l q  i n l o  
t l i c  l i i ~ \ c r  ;\I a p:-c-sct a l t i t~~c !c .  T l l i s  s \> tem w i l l  e ~ r a h l c  :rnt i- \~~hni;r i . i~ic c)pcr;l- 
t i o ~ ~ i  t o  i-c cal-I-iccl out  i n  ;ill ~C:I~II~I-S. I t  l l i i s  bee11 ~CSCI- ihcd ;II SOI~IC de t :~ i I  
ill I<cl'. - 3 .  

1'I;c t l ~ , c i \ i on  t o  atf l ip1 the IN  syslcni 1.01 t l ie  M'csscx was rnaclc ill I:CI>~~I;II~). 
l .  O u i t c  ;rpnst i r o m  t l ic  addit ion;r l  cq l t ip tncnt  t o  be inst::llctl. i~ I;cc;~ti!c 
ncccssary t o  i-c-scllcmc t l lc  cockp i t  for t \ \ o  pi lots. T h e  or ig ina l  cockl l i t  l a y o ~ : t  
i s  sho\vn in t ' l c ; .  1'). and  m a y  h e  cornpal-cd w i t h  t l i c  11.S.S:IN I a y o i t ~  i n  1:1<;. X:. 

, \utomatic ' l h r o l t l c  Coo t ro l  
I3ricl' men t ion  s l i o r ~ l d  he tnadc o f  one i t i ~ i o v a t i o n  on the I-1.S.S.-I N systcni 

\vhicl i  i s  m o r e  ti iccllntrical th;in c lcctronic.  Morcovc r .  i t  i s  t l i c  one  dcvc lopmc~ i t  



\ \ l i i c l i  cannot be a discct copy of t l ic Sikorsl;) dchisi~.  hcc:rilsc of t l ic c1i;lngc i)f 
cnsine. 'l'lli\ is the a~~ toma l i , :  t l i rot t lc control .  

M o t i o l i  or 3 l1~1ic1q7tc1. ill :I \'crlic;tl I?I;IIIL' i q  c01itr01Icd h? t l lc c ~ I l ~ : ~ l i \ ! c  
p i tch contro l  and the t l isott lc. ' l l i c  i'ol-mcr i \  not-in:~lly a lzvcr 011 the Icl't III' tllc 
i t  I c t i t l e  S I S L I I ~  t  1 i t  I c .  ( - o n \ c ~ i t i o ~ ~ ; ~ I  l i c l i co~~ tc rs  
liavc n nrcclianical interlock bctwccn tlrc c )llectivc pi tch stick a n d  the 1111-ottlc. 
i o  that. as  l l i c  p i lo t  raise!, the !,tick. l l ic  appl-ol>riatc ensinc poi\,cs to 111:1inlain 
1 I I o r  I l c c - c c  I c S ; 1 ~ 1 1 i 1 l i c 1 y  I .  AII 
addit ional  re l i~ lcmcnt  o n  t l ic Wcsscx w i l l  he ;In automatic t l isott lc contro l  which 
ma in tn i~ is  a constant r o to r  r .p.m. as sclcctcd on l l ic  twist gr ip  Tor 2111 co~ ld i t ions  
or  i l i g l ~ t .  



I t  is clear that the characteristics crf such ;I control, as applied to a Cyclone 
engine in  the S.58. will hc dire]-cnt i'or a G?irclle on the Wcssex. A trial 
installatinll of an automatic tlirottle control is no\\ ,  bcing fitted in the Gazelle- 
enginecl Sikorsky airframe. Sevc~-al of tlic components being 11scd arc the 
American oncs. while others are specially designed. As a possible altcrl~ativc. 
a n  entirely new N;rpicr--designed. rneclianically operated ~lni t  is also to he 
given a trial in the near ~ L I ~ L I ~ C .  

Mock-Up Conference-All..\\'eather Standard 
Ry mid-September. 1958. the aircraft had been re-mocked-np \\it11 the ne\\ 

cockpit, and \\.it11 the ;rdtlitional electronic ccl~~ip~neil t .  1-lie dccisiolis of  tlic 
Confcl-encc in February. 1957. \ \ ~ s c  lie\\. largely in\nlidated, and  applied o n l ~  
to tllc first scvcn aiscrali. anti illtimately to only the first 1'0~11-. Tlic iievJ tirrget 
hccamc thc completion of tlic f i~s t  all-\\#cather aircraft in . I I I I ~ C .  1959. O~'C(>LIYSC. 
[lie hasic aircl-;lSt s t r ~ l c t ~ ~ r c  :rnd systcnis remain tiic halnc. a n d  tllc cli;iii$c of 
dandar-d is bcing idciltilicd as  one comprehensive modification. N c  aircraf't 
will be tIcli\~crcd to [Iic 1I .N.  \vjtlioil~ this motlificntion cmhodicd. Hy tllc end 
or .lnnu;~ry. 195'1. tllc nc\v dra \ \ i~ iss  \\ere co~iil>lctccl. and i t  reniainh to be seen 
\h.lletlie~. tlic I L I I I C  build ti~rtr \ \ : i l l  hc 1iit:t. 

I'ligl~t Deielopll~e~it 
The  work 011 the G;~zclle-cnsincd Siliol-sky aisfiame h;rs already bee11 

dcscrihed in scrlnc detail, a n d  also the lirst lliglit of thc first Wcstland-huili 
aircraft. By now (Fcbrliary. 1959) over 50 11oc1r.s dcvclop~ncnt flying have beer1 
carried out  on the first Tour airerafr. 







The first itircraft was used initially for handling and  engine development, 
and  is now fully instrumented for a study or temperature and  airflows in the 
radio and electric bays. The latter being directly over the engine. obviously 
need special t~ttctition t o  keep them at sclitable temperatures. The  second 
aircraft is now being used for engine dcvelopmcnt, and the third is being pre- 
pared Sol- dclivery to Boscombe Down Sor a ' preview ' after \v!iicli it will be 
used for stroiri g ~ l g i n g  and main rotor system. 

The  fo~rrlli aircraft is being lrsed ibr  triuls or the I.P.N. starter system. 'This 
is t o  be followcd by 100 hours intensive flying with the ne\rr 7;11 ralio niain 
gc211-box. 111 addition, XI. 722 is being fitted with Westland built transmission. 
an t i  l I production E.C.U. installation, for- a 150-]lour ground run. as  a 
I'orni (:S e t~dur ;~ncc  tcst. Wllen both these tests havc been completed, tlle 
standard M.O.S. lielicoptc~. typc test, consisting of ICO Irorrrs ground running 
a n d  50 I ~ o ~ r r s  flying. will be carried out. All thc rotating parts arc  dimensionally 
cl~ccked hcforc and :tftcr thc typc tcst to measure the extent o f t h e  wear produccd 
d~r l . i 11~  the test. 1-his is botli to  cnable the life of tl?e various cornpo~,cnts t o  bc 
assessed. and  to  show up wl~ere modifications may he necessary. Roscombe 
Ilown will also have an aircraft Tor intensive flying. All this will be done before. 
\lie R.N.  Intc~lsive 1-lying Trial is startcd, and  should help to ensure that the 
latlcr is n success. 

The rest of the twelve developmcnt hatch aircraft will be used according t o  
a detiiiled programme which covcrs all the aspects of the development up to  a 
full C .A.  Release Standard. Nothing comparable with this programme has been 
c:irricd out o n  previous helicopters at  such an early stage, so r l ~ a t  cvcrytlling 
possibic i i  bcing done to  ensure that tllc Wcssex achieves a high standard of 
reliability from the outset of its introduction into service. 

The foregoins has dcscl-ibcd, i n  an inevitably patchy fashio~i.  rhc PI-csent 
G state-of'-the-art ' of producing a n  all-\veathcr anti-submarine helicopter to  
meet the Na\'al Stall' Rcqi~il-crncnt N.A.41. It will be seen t l ~ t  ~ o o d  progress 
11:~s hccn made in the last few years, but tliat there arc also many problems still 
to hc overcome. Somc of tlicie. such as a~rtomatic throttle control. anci tlic 
clcctl-onic aspects of the system, ha\,c only bccn touched on.  Others, such as tlic 
prohlcm 01' rotor de-icing. havc not even been mentioned. ( A  trial inhtallation 
ot'rhc lattcl- \ \ i l l  shortly be stal-tcd). 

I t  I S  ncit sugge>tcd t l~nt  there is anything essentially new here. cithcr in llic 
\!pc 01' prohlcm. 01- ho\v it has bccn or is bcing overcome. but it is hopecl that 
i t  i l l  c g sotlie idea of the bsoatl pictl~rc O S  the projcct, which il i i  
c\hcntial that ihc Project O(7iccr should 1 ~ 1 \ c  at his tingel- tips. The [remarks 
co~ivel-~iing A~lyliciroiion may ;11\o bc incrcasiligly applicahlc to  other projects. 
i n  ilillkl-cn! licld\. in the years to  come. 

l ~IiiiO l l~/~~~/ ,ql i i l~f~r  
' I l ~ c  A~itliot- \vislics to tllatlk tlic M/c\tlar~cl Aircral'i Ltd. k ~ r  pro\idiris niany 

of  the [7hntograpli ttrld tllc gmlilii; in 1:~;s. I I and 15. 
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