
REPORT ON THE 

I>tii-ills t l te [pai l  1;2.'c~~(y j e a n .  [ l i e  i\.lavj.'s Htri-call (1f N l i i p  hit \  1'1-om l i m e  t o  
i i i ne  1111dei-iahcn t o  procut-c :!iitl cvalu;tic i l i i p ?  I i :~v i l lg  CX~~CI-~IIICI~I:II ~ i i ;~c l i i t i e ry  
i ~ i i l a l l a l i o ~ t .  l ~ l t csc  p<c,jecli l iavc hccn ;I p : ~ r i  of ;i c o ~ i l i ~ i u i n g  I-cse:ircli and 
CICVCIOPII?C~II pi-ogr; i~t~t i l i :  c l i l - c c ~ ~ c l  I O \ \ : ~ I . ~ S  i tnl>roved flrcl ccor iomy i11tc I  rc t l l lced 
~ i l ~ t c l l i ~ i c i - y  w c i ~ l i l s .  h4:icIiiricry pI:itils i~ is l i t l l cc l  111 c x p c : - i ~ ~ ? e ~ i ~ : ~ l  sl i ips ~ i t i l i y e  
i ~ ~ v c r l  0 1  : i d ~ ; ~ ~ i ~ . d  dcsigl i  e o t i i ~ ~ ~ i e ~ i t ~ ,  iliipt.o\'cd s y s ~ e ~ i i s  (31- cyelcs, o r  ii 
c o ~ i i b i t i a ~ i o n  tlicl-col'. l l i e  t i i o s ~  rccct i l  ;tnrl I':ii- rc:ichiiig o f  i l icsc unc lc r~ak ings 
was l l i c  dcsign and c l c v c l o p ~ i i c i ~ t  oI ' t l tc  (J.S.S. I ' i i i r ~ r r c i ~ i ~ i ~ ~ i i  (I{L31>-828). I n  this 
irislaricc, scveral li~lll i t l l i ~ \ , ; t l i o ~ i s  \,VirC i r teorpor;~ tcd  ill ;l s l i ip  I l i tv i l ig  :i l i ig l i l y  
cx l?c r in i c~ i l a l  p r o p ~ ~ l s i o n  p la t i l .  
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W o r l d  W a r  II destroyer experience ind icated the nced fo r  n s l i i p  lh ;~v i~ ig  ;I 
grc;lter c ru is ing radius, i ~ i c r c t ~ s c d  spccd, a n d  improved  seakecpirig cl lnl-uclcr- 
istics. I - ~ ~ r t h c r m o r c ,  the s ~ n n d a r d i r n t i o ~ i  o f  macl i i r iery designs du r ing  the war  
;lnd the l'rec exchange o l ' t l i i s  i n k ~ r m a l i o n  w i t l ~  o r ~ r  allies l ~ n d ,  I c i  a large clcgrcc, 
rcsullccl i n  ( l ie  loss o f o l r r  Navy 's  super- io r i~y  in i l l i s  lielcl. W i t h  this h:~ckgr-ol~rid, 
the decision was niade t o  builcl a l l  adv;~nccd clesign dcst roye~-  whose muir i  
I'caturc \\as a 100,000 s.1i.p. ~ ~ i : ~ c l ~ i n c r y  p1;krit ol'cclu;rl o r  less \vciglit n n i l  spacc 
rhan  the 60,000 s.h.p. p lant  o f  t l ic  DI ) -6Ol  Class W o r l d  W a r  [ I  c lcs t royc~- .  

I l ie ' l ' i i r~ i i rc r i i r t i~~ was one  ol' the D I I - 0 9 2  C ' l :~ss  desll-oycl-S w h i c l ~  was pa i - t i~ l l l y  
c o ~ n p l c t c  a1 111c 13x111 i r o n  Wol-ks C o r l ~ c i r a t i o n  ~ l i c n  W o r l d  War- II cr~decl. 
C ' o r f i l r ~ ~ c l i o ~ r  was s~~spenciet l ,  bu t  w ;~s  resumed in M a y  1040 \4~lie11 l l i c  N : ~ v q  
contl-actcd \vi t l i  t l ic l1;ttli 11-on WOI-ks t o  comple te  t l ie sliil, as ;In aclva~icccl 
d c s i g ~ l  d e s t r o y ~ r .  l l ie  c0111r~1ct st ip~r l ;~tcel  t11:1l t l ie  s l i i p lh~~ i l c l c~ -  W O L I I ~  r ~ i t c r  i l l t o  
;In ; l g~ -ce~ i i cn t  w i t h  < i ihbs & (-'ox 1nco1-1201-ated t o  act i t s  t l ie  I l c s i g ~ i  Asc l i t .  

l ' l re  ship i s  n o b  undergo ing c v a l u a t i o ~ i  [I-ials, wh ich arc  ;\l pi-cscnt i ~ i c o ~ i -  
c lu\ i \ 'c .  i~ll~l I l l i s  ~;IP-I. c ~ r i s l i t ~ r t e s  ; ~ r i  i l l t c ~ - i ~ i i  i-el?or-l h;lscd 011 1I1e ;ICC~IIIP~~';~I- 
mcnts  t o  date. T h e  sulsjccl i i ia l tc r  dc\crvcs a 111ot-e c o ~ ~ i p l - c I ~ e ~ ~ . ; i v e  repor t  \vhicIi 
w i l l  he possihle a1 the c o ~ ~ c l u s i o t i  of the t r i a l  and  test progr; lmli ic. 

Iri or-der t o  ; l l tair i  ;I 100,000 s.1l.p. n i a c h i ~ ~ c r - y  i r i s~a l la t io r i  wh ic l i  c o ~ ~ l d  replircc 
I 60,000 s.1i.p. plant. l l i e  I 'ol lo\vins i tems were col is idcrcd \vor-thy of 
co t~~ i t l c r - ; i L io~ i  : 

((I) I l e i l ~ ~ c t i o n  o i  design mnl-gins 

( i )  I<ct l l rct ior l  i n  i-~ctor-s o f s a i ' c t ~ .  E;~c l i  clcsign W;IS 1 0  he c:lrel'c~lly al ialy/et l  
t o  see that f i~ctor-s ol' \:rlkty \vc~-c consislent. 

i )  I j s c  ol' 1iiglie1- \ ;o l~asc aricl fr-eilucricy 

( / I  l i s t  o f  better ~ii;ttet-i irl\, t ak ing  i n t o  co11side1-atiori c r i t i ca l  matcl-i;~l\ \vl i ic l i  
~ v c s e n l  :I I?otllerlcc!, tltrr-iris CIIICI-:ICIIC~CS. 

(a) F-xcil>t fol- s h o c k ~ ~ r o 0 1 ' 1 1 e ~ ~ .  the tucliri ical por t ions ol' [ l ie  ( ; c ~ i c ~ - a I  Sj leci l i -  
c;itions \\cvc not  t o  he appl icable.  

( [ , l  ( ~ i t ~ ~ ~ ~ - : ~ ~ i l c c s  \ \ c~ -e  t o  [>C ~ r e q ~ ~ i ~ - c c I  o111y e > l i  \ \ o r - L ~ i i ; ~ ~ ~ s l i i ~ ?  ; l ~ i c l  r ~ i i ~ t c ~ - i ; ~ I .  
1:. '11 1 LII-c t o  ~ i i e c t  I?LI-~'~~III~II ICC ~ r c c ~ ~ ~ i r e r i > c r i t s  hJcr-c r i o ~  10 l>c~i:rIi/c {IIC > l i i l l -  

b~r i l t ler-  o r  : r r i \ ;  SIJ~~-COIIII~;ICIOI. /\I1 C O I ~ L I K I C ~ O I . ~  ;~ncl s ~ ~ h - c ~ i t i ~ r ; r c l o r s  \\.cr.c 
e x p w t c i l  t o  place t l ic i r  namcl>latcs 011 tlicir- c i l u i p n ~ c r i t .  Each cot~ t r ;~c tor -  
:111cl SI I I>-co~i t racto~ \\'a\ charsct i  \hit11 t l ic  r c ~ p o ~ i s i b i l i t y  O S  c r~ lp loy i r i g  
mater-ials, st1-csscs, tlcsign a ~ l t i  mc l l iuds  (>S f 'ahr - ica l io~~ hest suiiccl, in his 
engir~ccrir igj~~t lgrncri t ,  t o  gibe s;~l is l ;~clory rcstllts i r ~  a l l  p;lrt\ oi 'cl ie plarlt 
suhjectcd t o  h ig l l  t e~ i i pc r -a t i~~ -es ,  o r -  ot1ic1- i r ~ i ~ ~ s t ~ i l l  c ~ r i d i t i o ~ ~ s .  
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T h e  co~~ t r ; r c t  set l i ? r t h  t l ~ c  r o l l o w i ~ l g  gc~ ie r> t l  c1in1-;~cteristics o f  the m:tchincry 
p l a ~ i f  : 

F u l l  power  : 100,000 slirrrt hol-sepower. 

N u m h c r  o f  shaSts : 2. 

Sli ip's speed : N o t  less than  40 k ~ l o t s .  

Shal't r e v o l i ~ t i o t ~ s  per m i t l u te  : A b o u t  350. 

Steani d r u m  pressure : N o t  less t l ~ o n  750 lh per scl i t i .  

Stcatn t c m p e ~ - a f ~ ~ r c  n t  o ~ ~ t l e t s  ol 'supcrI le;~tcrs : N o t  less than  1,025 1.. 

Ste;liii ~ ~ C S S L I ~ C  ;it s ~ ~ p c r I i e ; ~ t e r  OIIIICIS : N o t  less 111;11i 700 lh per sq ill. 

Ste;l111 131-essut-c at ma in  t ~ ~ r b i n e  con l l -o l  \,;tlvc : N o t  less [II;III 050 113 1 2 ~ 1 -  SCJ ill 

Steal11 t c ~ ~ ~ p e r ; t t u r c  ;tt i i la in  t ~ t ~ - l i i ~ ~ c  co l i t ro l  V;IIVC : N o t  less [II~III 1,000 l'. 

Shaft horsepower astern : 20,000 ( later  ~ i i o d i l i e d  t o  8,000). 

Ship's speed I'or best econoiny opct-;lt ing i n  uni ts : 20 K n o t s .  

W i t h  t l ie  foregoing guit le lities estahlislictl, there fo l l owcd  a 1x1-iocl d u r i n g  
wh ich  i lumerous design s t i ~ d i c s  \vel-e maclc i n  ol-dcr t o  i~11-m a hasis I'or the 
s c l e c t i o ~ ~  ol '  [ l ie  most p r o m i s i t ~ g  steam col i t l i t ions.  elcc(r ical p l a n t  ch; l racter is t ic~ 
a t i d  char;~cterist ics o fcompot l c t l t s  a n d  sqsterlis t o  be employed.  l.e;~ciitig III~IICI- 
I-, ,~c lurers  . ol' boilers, propu ls ion ~ i iach inery ,  electr ical ccluipnlent and  ol l ie l -  

auxi l iar ies were cal led up011 t o  dcsign, clevelop and I'urnish t l ~ c  machinery  ~ ' h i c l i  
~ n c t  t l ie  rcquiremcnts o f  [ l ie  hasic concept. 111 some i ~ ~ s t a n c c s ,  d t ~ p l i c a t c  01-ders 
were pl:tced w i t h  d i n r e n t  r n a n ~ ~ l i ~ c t ~ ~ r e r - S ,  w i t h  a view towni-d s e l e c l i ~ ~ g  those 
u l l i t s  i ~ ~ r  sl1iphoa1-d ins t ;~ l l ;~ t ion  \vhicli showed the most  promise,  as designs 
were lin:tli/cd and  :L\  ini its \\.er-c f :~ctory 01- 1;lhorntory tested. I n  the case of 
electl-ic motors,  p ~ ~ r c h a s c  ordel-s \\:cl-e issucd l'or (he p r o d ~ t c t i o t i  o l ' d c v c l o p ~ ~ ~ c n t a l  
t ~ r i i t s  ; tliese 01-ders 1r;11i ~ ~ n t i l  the manu lhc t~ t rc rs  l i ad  acc l~ l i red ( l ie 11ecessn1-y 

k t i o ~  h()\\, ', i ~ t  WII~CII t ime  01-dcrs were placetl ('or the s1iipho;lrd itt i its. I l ~ ~ r i n g  
the early phases o f  this pcl-iotl, thet-e was created a m o n g  the v;iriolts suh- 
contr;~c(or-s an acute sense o f  c o m p e t i t i ~ ~ l ~ .  and  they were c l i c o ~ ~ r a g e d  t o  break 
away f r o m  accepted practices a n d  ' g o  011t i n t o  the blue ' to ob ta in  t ru l y  radical.  
;~dvancecl dcsigtis. T l i i s  was a necessity i f  t l ~ e  N a v y  was t o  get a ship which was 
fu l l y  f i f teen years  liead ad o f  her t ime. T l r t - o ~ ~ g l i o u t  th is pel- iod there existed a higir 
d e ~ r c c  o f  co-oper-at iot~ bet\vccti t l ie  13~1rea~1 o i  Sliips, the Design Agent,  the 
cogl l i /at l t  Sopcrvisor ol' S l l iph~ i i l c l ing  allcl 1l1c v a ~ - i o ~ ~ s  subcontractors. I ' h c  
~ x l r t i e s  lo the a ~ r e e m e t i ( s  r e ~ c ~ r d i l i g  the ti1i;llly accepted cicsisns arc  i icserv ing 01' 
speci;ll credi t  ihr their  \v i l l ing~lcss l o  t;lhc c a l c ~ ~ l ; ~ t c c l  risks, f o r  their  f ;~r-sigl i tcd- 
tiess. a t ld  I t i  perseverance ill ;tdlict-ing t o  ;I cclncept \+l l ic l i  111ade them 
vulnet-able to cr i t i c ism i f  ( l ie  c l i i l  p roduct  fn i led t o  meet t i le  usual  standards o f  
per lbrm; lncc.  

T l i e  sliip \+I i ic l i  resulted I ' r o ~ i i  i l l i s  l ~ o l c l  C C I I ~ L I ~ C  i ~ ~ c l u d e d  m a n y  i ~ n l r i c t i  
I'e;itu~-es o r  v ;~ r ia t i on r  f r o m  LISLI~I dcsisn\ .  l l i e  l b l l o \ v ing  sunrm;iri/.cs t l~ese  
I'eatures. 

Proljulsion Plants 
1 - l ~ c  starho;r~-d n1achi11e1-y instal lat ion i ~ t i l i / c s  t \vo \ i ~ ~ g l c - l ' ~ t i - ~ ~ ; ~ c ~ ' ,  X75 lh pcr 

sq i n  1.050 F boilers equipp-C{ w i t l i  i'ltlly a~ i tom; t t ic  combus t ion  co~ltt-01s. 
l ~ l i e s c  hoilel-s supply steam t o  a ma in  p ~ - i > p ~ ~ l s i o l i  ilnit consist ing 01' cri i is ing, 
I ~ i g l i  1iressu1-e ancl l o w  pressure 11irbi1ies \\.ill1 ;I f~111 powcr  i - a t i ~ l g  of  50,000 s.1i.p. 
-l-hesc (111-bines are c o ~ ~ n c c t e i l  t l i r o u g l ~  a s i ~ l g l c  I-eduction gcal- l o  the h igh speed 
l i ne  sl iaft i i lg, tl11-ough I pl;tlletary s e c i ~ ~ l d  I - c d ~ r c t i o ~ ~  gear and  l o w  spcecl l ine 



s l i ; ~ f~ ing  t o  the pt-opcller shaft. Tl i is array is one o f t h e  most interesting features 
i n  t l lc sliip. I l r c  l i igh speed shafting between tl ic first and second r e d ~ ~ c t i o r i  
gears i s  7 :  in  in  di;lmeter, turns at 1,1(00 r.p.m. at l'u11 power, and is made up ol' 
Ibur  sections to~ ;~ l l ing  approximalcly 72 ft. I t  i s  s i~pported by  seven trunnion 
rollcl- bearings. '1-he p1;uictary gear i s  l l ~ c  lirst o f  its size t o  be used in  Naval 
service. l ' h c  o l~ tboard  shafting is supporlcd by  sealed anti-fr ict ion hearings, 
lubricated t l i r o ~ ~ g l i  the slruls. The port machinery comhin;~iicrn consists o f  lbvo 
s i~ ig lc- I '~~r t i i~ce,  2,000 lb  per sq in, 1,050'1- controlled c i rc~r lat ion boilers equipped 
wi th fully autorriatic comh~rs t i o~ l  conll-ols. l ' l iesc boilers f ~ i r n i s h  stwrrr to  a 
main p r o p ~ ~ l s i o n  i l l l i t  c ~ ~ i s i s l i ~ i g  01' erl~isit ig, l i igh prcssilre and low pressure 
tut-hines r;~ted at 50,090 s.li.l>. at l'u11 powcr. 'The reduction gear Ibr this plant i s  
;I d o i ~ b l c  r cd~~c t i o t r  unit. l ' h e  sl ial l i i lg ;irrangement ibr the port platrl i s  ;I 
conve~i t io i in l  dcsigtl. 

1';lectrical Plant 

l l i e  Tii~t~~lc~ri ittr~l elcctl-ical plan1 t~ t i l i r cs  a 1,000 volt, 400 cycle, 3 phase 
systelii supplied by ttvo 600 k W  s y n c l ~ r o n o ~ ~ s  tilt-ho ~CIICI-atoi-S. One unit is 
supplictl by thc 2,000 lb  pc[- sq. in, 1,050'F s tca~ i i  system and is a ' package 
~111it ', direct co i~pled,  t u ~ - n i ~ i g  at 24,000 p i i  1i;iving a static excitation 
system. The other unit is driven by a n  X15 lb  [,cl- sq in, 1,045"F turbine of  the . 
' packing tlntt dcsigti, direcl COLIPIC(.I, t ~ ~ r t l i t r g  :l1 12,000 r.p.m. and  Iiavilrg n 
rot:l ry exciter. 

I ~ l i c r c  at-c l t \ o  1,000 volt, 400 cycle, 3 pliase emergency generacol-s inst;tlled. 
' l - l ~ c  Sor\v;tr-cl unit i s  cIri\.cn bq a gas lurhi t ic while t l ic ;~ftcr- unit i s  dl-iven hy a 
foul- cyli~lclet- 2 c\~clc !radial l l icsel engi~ic.  130th were originally rated ;I( 250 k W  
I~LII opcratiot1;rl experience has inclicaled they XI-c prcscntly l ini i tetl l o  bc~wcet i  
175and 20(1 k W .  

A l l  p ~ ~ m p s  anil other ; i~lx i l i ;~ry ~ i~ac l i i r~cr -y .  ~t ' i t lr l l i c  excep t i~ r l  ol'l'eed p ~ t ~ i i p s  
;111d nrair~ l i ~ rce t i  dt-;~l'l hlo\rers, ;II-c driven hy 950 volt 400 cycle motor \ .  Tlicsc 
I i g l  c m o t i ~ ~ - s ,  ~ ~ l i l i / i n ?  silicolic insul:~tioti, a!-e subsrantially sm:illc~- t l ~ ; ~ n  
convcntioi ial s11iphon1-cl motors, i-csi~lt ing ill apl>rcciahlc savings in  \ \ c i g l~ l .  li 
\\as i'o~incl possihlc to usc i ic\ \ ly dc\:elopcil, stnall clianlelcr- pot4,er- cahlc for the 
1.000 \.oil 5ysrc.m. in spile of' [he I>Ic~ l l la i  i t  l i ; ~ d  hccti designcd 1.01- 440 volts, 

t l iu \  l-c;~Ii/il ig ;1citiitio11;11 %I\ ings 111 \\,ciglrt. 

/ \ h  l,revior~sl>. t~ lc i~r ioncd.  compoticnis \ ~ c ~ - c  pr~rcli;lscci it1 excess o f  (hose 
r c t c  l I i i - c  i ~ r t ~ l l ~ t i ~ r i .  l ' l ~ i s  \\;IS clone \vith a vie\%' ti1\\,;11-~is sclcctiiiy 
rliosc' s l i<~ \ \ i t tg  tlre Inobt pi-o~nisc, ;l\ clcsig~~s were l i t iai ircd i ~ n t l  l;~boraiory res ts  
PI-i~ecclctl. o t  to  ohtiriii colriponents I'ol- ILI~OI-:rtory evulu;~tioti. Amorlg t l ~ c  
uliits pr~t-cli:~secl. hctl r101 iti\l:~llc'cl 1 1 1  llrc slrip. \VC!-c : 

O n c  2.000 \ h  pet- s t l  in, 1,050 1 '  sleamolivc hoilcr-, heing ccslcti a1 r l ~ e  N a u I  
l3oilct- t111ti Turh i t~e L z ~ l ~ ~ ~ r - : ~ l o r ~ ~ .  

011c  X75 l h  per \c[ in, 1,050 1' L\\o-l '~~r~i;tcc, s i~ ig lc  trpl;~Le hoilcr, hcing tesred at 
t l ic Naval I lo i lcr ;incl Turbitrc L;~bol .aror~~.  

One 600 k \ Y  i t ic l l~c l ior~ ILII-bo gencr;lto~-, lcstcd at tlre Nav:~l Boilcr ancl I'i11-hi11e 
L.ahor;~tory. 

Iivo 50,000 11.11. pl;lnclary type main I-ct luct io~l gears, tested at the Naval 
l?< iler a n d  r i t r h inc  L.abo~-atol-y. 



O n e  250 k W  gas t~trho-gencl-atol-,  \vIi icli l i ~ i l c t l  011 test a t  tlir i;lctol-y. 

O n e  X,OOO (iI'I> vap:)ilt- compt-essiot~ s t i l l ,  lcsted a1 the E n g i l ~ c c r i n g  I;xperi- 
m c n l  Slat io l i .  

Rlachinery Weight  Co~npar i son - - -U .M.  ' ' l ' immcrman ' arltl D[)-692 Class 
Destroyer 

T l i c  l 'o l lowing table i s  given t o  i l lust l-ale t l ic  a d v i ~ ~ ~ c e s  m;~ t l c  ill t l ic  clesigli a t ~ t l  
c o n s l r l ~ c l i o n  01' the 7'ii11iilc~i.i11tiir. A 692-class l o l ~ g  11~111 dest1-0ye1 i s  L I S C ~  ;IS ;I 

~~CI'CI-CIIC~ s i ~ i c c  t l ie  11~111 I 'ot -~ i i \  i t1 c;tcIi C;ISC ;~t-e t l ie  s;111ic. 

/)/)-(l92 ~'~iJ~ill~~i~~illi/l 

l ~ o i l g  / / l / / /  l</)/)-X2X 

St;lti(l;~t-ii l l i s ~ ~ l ; ~ c c ~ i i c ~ i t  ( lo t is )  2,425 2,245 

- r~) t ;~~ S.II.~~. . . . . oo,ooo ~oo,ooo 
Macl i inel-y Weight  ( Ions)  . . 939 X35 

W t .  \.h.p. ( I h  s.1i.p.) . . 3 5 I 9  

W t .  S .  .p .  i n  per cent D D - 6 9 2  
W t .  s.11.p. . . . . 100 54 

W t .  of Electr ical  Ecluipment ( tons )  138 62 

W t .  of' Electr ical  E q ~ l i p m e n l  i n  
per  cent D D - 6 9 2  . . 100 

I ~ I U L L  RI?SCIRII: 
In  order  111 i t i ~ p r o v e  sea keeping c lual i l ic i  ill the 7li iri i~ci-irriri i, [ l ie  shecr l i t ie at 

the s iem was raised t w o  feet ; I ~ O \ J C  tI i:~t o f t l i e  DL>-(l92 Class allcl w;ls f i t i red i l l t o  
the [)[>-(l92 Class sheet- at a b o u l  fi-atiie 42. 111 adtf i t iol l .  t l ie  I'orw;lrd 5 i n 3 X  gut1 
~ i i o u n t  \\as movecl a f t  seucn k c t ,  ancl l igl i t  \\eight i l l ichol-h i n  tfcck edge hl,lrters 
\\.ere i t is la l lcd.  

T l i e  use ol '  a lun i i n ium t l cckho~ lse  constl-uct ion, a n d  the results 01'  t e s l i  ill 
connect ion t l iercwi t l i .  yielded \,alu;ihle i t i f o ~ . ~ n a t i i l n  0 1 1  t l i c  I-clative mel-its o f  
\velded. r iveted ;~t ic l  ho l ied  :~ lu t i i i n ium con\t l -uct iot i .  r l i c  I ';I~I-ic;~tion o f '  a 
welded i ~ l c i m i n i u ~ r i  5 i 1 i 3 X  gu i i  fount fat ion,  w l i i c l i  \\';IS s ~ ~ h s e c ~ u c n t l y  succcssf~t l ly  
tested : l t  [ l ie  Nava l  I 'rovitig ( i t -o~t t ids,  Di l l i lgl-el l .  cIe~i io~istt-; i l i .d t l ie  I C ~ ~ s i h i l i t y  01' 
\ uc l i  i t - i t c t i t i .  a n d  valuahlc knowledge was i i c c l ~ ~ i r c t l  ii-I wcl(ii11g. lieztt 
rl-e;ltin?, alicl c l~tct ic l i i t ig  lilt-ge, i l i i ck  sectioti str-uctui-CS. 

1- l ie ship ih equipped \\,it11 a nc\\ type steeritif geat- ~ v l i i c l i  i l t i l i ~ e s  a hal l  
he;iri l ig t iut a n d  scl-ew w i t h  l i y i i r ;~u l ic  drive. i n  lieit o f t l i c  c o n v c i i t i o ~ ~ ; t l  l i y t l r a ~ ~ l i c  
I-am hy i len i .  I l i i s  un i t  \vciglis :1pp1-oximately one-l'ot~i-l11 :IS m ~ l c l i  a \  :I stanclc~ril 
clestroyct. steel-ing yeat-, 1~'l icl-c i s  also PI-ovideti ; in aittcimatic steering system. 

'The t w i n  rilcldcl-s at-c n io~ t l i t cc l  ill ro l lc l -  hc: l~-ings al l i f  I t e  \vi t l i  s~.; l ls.  
1'1-ovisioti \V;IS made l'or t l ie  i i ~s ta l l i r t i on  o l ' convct i t iona l  sleeve Ihcariiigs i n  case 
the r o l l c ~ -  hc:~~- ings i-lilecl. O n e  i ) l ' t l i c  I-ucidel-s l i : ~ \  tnr t l i~ lm xtccl p l : l~ i i ig ,  \vli i lc 
( l ie  o ther  h;is p la t ing  ol' S.I'.S. tI111s cnirh l ing a comlhat-;~tivc evalu;~tir,n 01' t l ~ e  
el lkc ls ol' \valcr flow, e t - o s i o ~ ~ ,  a n d  c o ~ - t - o s i o ~ ~ .  

Sm:~ l l ,  l i ig l i  speed i;lni :II-e uscd t l i r o ~ ~ g l i o u t  l l ie  ship l'ot- vetitilati(1n ; lnd ail- 
c o n t i i l i ~ ~ n i n g .  I l i g l i c r  a i r  vc loci t ic \  h : ~ v c  1-csultetl ill smallct- duc twork .  So111~ o f  
t l ~ c  smaller t ins loc;tted in  l i v ing  spaces ;I!-e elicused in S O L I ~ I ~  hoxcs ; ~ n d  t luct-  
WOI-h so~l t ic l  i t i s ~ t l ; ~ t i o n  i s  cmplciyed ill at1 cll'ort t o  1-etlucc noise levels. TWO 

cc t i t r ;~ l  conlpl-cssot- p lants supply ail- cond i t i on i t i s  t o  l i v i t ~ g  ; \n i l  her th ing sp:l<:es 
as \\,ell as t o  ship contt-ol spaces. 
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Ol~l' \<KI'IONAI.  f < X ~ ' ~ ~ ; l < I ~ ; N ( ' I ~  'X) l>.h.l'k; 

A n ~ ~ n t h c r  111' t l ic  compot rc t~ ts  w l ~ i c h  ;ire i ~ ~ s t a l l c t l  i r i  l h c  I I I  wcrc  
tcstcd either ;I( ( l i e  Nava l  Er,ginccrilig Expcr inrcr i l  S ta l i o r~ .  .Alin;tpolis, o r  l l rc  
N a v a l  Roiler- a n d  i t ~ ~ - b i t i c  i_ ;~horutory .  Phil:rdclpliia. I ~ I i r o ~ ~ g h o ~ t t  this ~II;ISC 
of the  pr(igrt1111nic i t  was found  necessary t o  ril:rlic rirodific;tli~,ns 10 c c r t ~ ~ i n  
c o l i ~ p o n c ~ i t s .  ill orcler t o  i m p r o v e  rc t i~ r l i i l i t y  or 10 correcl  t i c i i g t i  dcliciencics. 
Solnc u i l i t s  Si~ilecl I ~ c s t  0 1 -  d i d  no t  c r i ~  i n  ;I rnaiir1c.r ~ 4 i i c l i  \~:11,1~aiilec1 
~h ipho ; t rd  i n s t a l l a l i ~ ~ n .  III a l l  hul l w o  ol' t l ~ c s c  insl;lnccs, alter-n;~lc El)[)-X?t( 
un i t s  c*:er-c usccl. Iri one case, w l l i ch  i ~ ~ v o l i ' c d  t l lc  i i i i ~ i n  li.ed ;111tt hoostcr  p r r ~ n p s  
for S 7 5  /h per scl 1 1 1  ~J~;III~, sp:tsc )3L1111{3s I ' r o~ l i  ;1110tl~cr i l ~ i l ) ! > ~ ~ i l ~ i i t ~ g  p r - o g r ~ ~ ~ i ~ ~ i i c  
lvcre cli\.crtcd 1.0s rrsc oti t l ic  '/ ' i ;r~~r~c~t.i irtr~r. 111 l l i c  o ther  case. there was 110 

av;ti l;~hlc s u l > \ t i t ~ r ~ e  ior- l l i c  3,000 lh per q ir, a u x i l i a l - ~ .  l k c d  ; ind ho~,stcr- 
rxunp \ v l i i c I~  i i r i lc i l  i t r  ( t ic l;~bor;rlorq, ; ~ n d  tlrc d l i p  was i ~ c c e p t c d  \ ~ i t h < ~ u t  
( h i s  unit ,  r c s ~ r l t i r ~ g  in  [ l i e  nccessily <)I' us ing one ol' l h c  m a i n  fced pl l~ l ips ibr 
I l c \ t ~ h < ? ~ !  1- 11sc. 

i)cl;rys in ~ t c l i \ e ~ - y  of' ~ ~ i : ~ c l i i i i e r y  c o ~ n l ~ o ~ i c ~ i t s  ((1 [IIC s l i i l i h ~ ~ i l ~ t e l -  \vc~.c re11cctc11 
in the co1~11ilctioi1 01' t l ie  sll ip. I 'hcsc  c1cl;iys c;r~ric ahoul as r l  I-CSLII~ 01. ~ p r ~ b l c r ~ i s  
iu-ising dut- ing the c o r i s ~ r ~ r c t i o l i  ol' the ccjuiptiic111, t l i i t icul t ics c r i c o ~ ~ r r t e r e d  d u r i n g  
tests. an t i  r i i ud i f i c ;~ i i on i  irecessit~ttcd h y  lahoratoi -y test r c s ~ ~ l t s .  Tlicri: wet-e 
cases w1ic1-e t l ic  c o p e  o f  t l i c  laboratory  tests \\lcre c i ~ r t a i l e d  ir, order- lo ~ i i i r i i n r i i c  
delays in tlrc sl i ip 's c o ~ ~ i p l c t i o r r .  D u r i n g  t l i c  pcr io i l  w l i cn  the s l~ iphrrr lder wits 
ncti;;l\ilig :and (~pc l -a t i i i g  thc ship' m:ichiticr-y pl;ti~t, i ~ d d i l i o r i i ~ l  i i ~ ;~ tc r i i t l  i;iilures 
o c ~ ~ ~ r r e d  iii SOIIIC c o ~ i ~ ~ o r i e ~ i t s ,  wh ich i r ~ c c s ~ i l i ~ l e ~ i  f u r l l i ~ s  desigti i ~ ~ o i l i l i c i i l i ~ ~ \ s  
0 -  r c p i  I I S ~  ~ c c l i t i i r ~ ~ l  y I c i c .  It1 II~~IIIJ~ cirscs t l ~ c  i o l ~ ~ l i ~ t i s  to 
these p:.oh!c~ii> wcrc riot r c i  ;tj7pirrct?t. ;rnd most ol' I h c  h i l u r e s  were 
c>ccnrr-iilg irr c ~ r i i l s  I'or wl i ic t i  t h r r c  was tro ' hack-up ' ccomponcrrl. Hov\cvcl-. t l i c  
'/;;11,1i(~r,i1(1/1 c o r i ~ i ~ ! c t e ~ l  hui1dc~~'s iri;\ lh i r ~  Sc~ptcmhcr  1953. aiicl \\,:I\ i l c l i ~ c r c \ l  tct 
the N a v y  l l i c  sari112 mol r t l i .  It \Itas ~-ecc>pl i rcd  t I i ; ~ t  eel-[;tin clelicieticits cxistcd :It 
[ l in t  l ime .  but  i~ i~: lcr-  t l ~ e  ic1~111s <>l' the c o ~ i t r a c t  the slril,huililer. \\.a> 13oi ;icconllc- 
; ~ h l c  l i ) r  i i ~ i l ~ i r - c  o l ' c o m l x ~ ~ i c t ~ l s  to p c r r o ~ - m  ;IS an l ic ipatc t l  cxcej) l  i n  1 1 1 ~  C;I~C 01' 
tlel:cti\w 1i1;rtci-1x1 a110 \ \orkr i iar is I i ip .  arid t l icre \WIS n o  e\,iclencc o r  this. 

T!,c 7 ' i i i t r i t~~i~i i icoi  \+;IS cor i i~n iss ior icd  a n d  l i u c i l  o u l  ;I[ l l i c  l i o s t ~ r r ~  Na\p;rl Sll i l>- 
yal- i i  i ~ g  I c l i c r .  I I S c i i i ~ l t i c  e i ~ ~ r i t e r ~ i l  h?. tile s l i ip -  
1 ~ 1 : t i l ~ i ~ ~ r  c o ~ i t i ~ ~ t ~ c ~ l  ~1~11. i r ig 111e I i t [ i r i ~  <~ILII pcj- iod. 1.lie f o l l o ~ ~ ~ i ~ ~ g  15 ~ r c p r c s c i i ~ : ~ ~ i ~ , c  
~ 1 ' t l i c  I~I(,I-~ s ig~ i i f i ca i l t  opcratio11;11 d i i l i cu l t i cs  o r  rnalei-i;ll k~ i l c l r cs   h hi cl^ occ i~r rec l  
t l u r i ny  thc  s l i iphr~i lc l ing p x i o i l ,  t l i c  l i l t i r i f i  out i ?c r i~ i i l .  01- in w l i r e  c i 1 ~ 5 ,  bo th .  

Motors 
T l i c  951 \.()It 300 cycle motor-S ;I[-c sll1;1l1cr. \I;I\.C i c s s  iIier1n;tl ca l i~ ic i ty ,  :rnJ 

ol)cs;itc ;I[ highcl- s l r c t i s  ancl t c ~ i ~ [ i c r ~ ~ t ~ ~ r - c s  than tio~-rn:rlly ct icou~itcr-cct. I t  i \  IIOI 

s u r ~ i ~ . i i i r ~ ~ .  ~ l r c rc lo~ .c ,  tlrat nunlcror is  I i l r s ,  co t i \ i \ t i r ig  <.I' i n s ~ ~ l a t i o ~ l  hr-cah- 
d(>wrr, hear ing L l i I ~ ~ r c s ,  o r  both ,  I i ;~vc  o c c ~ ~ r r e t l .  11 is bcl ic \ 'cd that ;I sc~lut i i rr i  IO 

t l ~ c s c  ;1iic1 <)tIicr ~ i > ~ ) \ o r -  f i r c ~ h l c r i ~ ~  \%'ill l>c ~~c i i i e \ , cc l  ;I> :I I-CSLII~ o I ' c ~ r ~ ~ r ) i r i g  OI I~  the 
I~o l lo \v i l rg  progi-: tni~nc n o w  ill pr.ogr-c>- : 

( I )  I l\ itrg 11c;tr s tahi l i /c i l .  s i l icol ic  luhsicatcd ant i - l i - i c l ion  hear-itis,. \\ l i ic l i  arc 
gct<~tl l i ) r  tcn~j>cr-aturcs I I ~  in  I SO C .  

(2) [ ' a > i ~ i g  p;t~-[ ic~rl ;~r- ; ~ l t c ~ i l i o ~ i  t o  b c : ~ r i ~ > ~  ( i ts  LIIIC~ to1e1-;~ircch, ; ~ I i g r ~ t r i c ~ r t  01' 

inc i tor i ,  i i n d  hc!l tits, ; t r r< l  ; i l i g t i ~ i i e ~ ~ ~  <)S 1i10ll::r wit11 t l lc  ill-~SCII ~ ~ r i i t .  A l l  01' t !~csc 
arc  exirenic ly cr-i l ical. 

( 3 )  l iepl;tcing, i r i  satire inslnnccs, I-clalivelq f l i ~ n s y  end  hcl ls of s t : t~ i i l ~c t l  
con i t r c l c l i on  w i t h  n iorc  r i g id  end  hcl ls of cast corrsrruction. 



M o t o r  Control lers 

There has been a h igh incidence o f  t i io tor  c o ~ i t r ~ l l e r  cilsuil lt ies due  10 ( i t i l i~ rc  
of rel;~ys, c o n t r o l  transS(>rmer-s n ~ i t l  corltr:ictors. Fl:~sl i-over h;is occurred i n  
sotnc instances when  the c i r c l ~ i t s  l iave been intcl-ruptccl.  Mod i f i ca t i ons  t o  
con t ro l l e r  arc cl lutes LIII~I contact  po in ts  are be ing tnatlc i n  a l l  efli>l-t t o  e l i m i t ~ a t e  
th i s  cond i t i on .  A fu r the r  mod i f i c ;~ t i on  t o  the t l i e r ~ n ; ~ l  over lo;~d relay, l o  ensure 
m o r e  posi t ive over-load p r o t e c t i o ~ i ,  i s  be ing labot-atory evaluated. 

r l 'u rbo-Ce~~erators  

T l i e  c lcc l ron ic  governor  system on nu tnbc r  ot ic  t u r b o  gencr;~lot- Ilas no t  g iven 
the clesired speed and ii.ccl~tcncy contt-01, aricl several S:lilurcs o f  tuhcs. rcl;tys, 
a t ~ d  t l- ;~r~sfc)rmers i n  i h i s  c i rcu i t  Ii:lve  occur^-cd. T l i e  m a t ~ u l i ~ c t u r e ~ -  h;~s been 
I-equested t o  m a k e  r e c o m n i c n d a t i o ~ ~ s  I-egal-ding menlis whereby th is s y s t c l i ~  can 
b e  improved.  ' l 'hc possib i l i ty  of  r c p l a c i ~ ~ g  t l i is system w i t h  a mechanical govcr t lo r  
is no t  be i t lg  over looked.  Several f i~ i lurc;  01' overspeed [ r i p  levers l iave resulted 
i n  a design i ~ t i d  maleri:l l c l iangc wl i i c l l  n o w  appears t o  l i ~ ~ v e  been succesiful.  
I'xperierlce w i t h  l l ~ e  h igh  spcetl ro ta ry  exciter- Ilas led t o  the d c c i s i o ~ i  t o  repl;~ce 
i t  w i t h  :I static exci t ; i t io~i  system v i c i  i s  I present n l ~ d e r  procut -c tnc l~ t .  
Extensive mc>d i f i ca t io~~s  t o  t l ic  numhct-  t \%o 1u1-bo-gc~ icra tor  were requ i red soon 
a f ter  dcl ivery o f  { l ie  ship, as n result of operationcil expel-icncc \\'it11 t l i is ~ r t ~ i t  ill 
t l i c  b u i l d i n g  yart i .  T h e  capacity ol' the nlacl i i l ie  \\.;IS l ' o ~ ~ n c l  t o  he less t l iar i  
anticip; l tct l  due  to i ~ i t e r ~ i a l  s l ~ o t - t i ~ i g  i n  tlrc liclcl coi ls and : ~ r c i r i g  i n  t l ie  s l ip  I - i ~ ~ g s .  
Mocli f ic; l t ions i~ l c ludec l  t r c i r c i ~  t l ie  I ;111(l i ~ i c r c : ~ s i ~ i g  the liclcl t ~ t r ~ i s ,  
inst; l l l ing new hc;~rings anti oil seals. I - c c i ~  r t t ~ ~ l s .  ins ta l l ing  new s l ip  
r ing5 a n i l  hr-nsli ho lder  ;tssemhly \ \ I ~ i c l i  accot l lmoi la tcd adi l i t ior ia l  h r ~ ~ s l ~ c s ,  
l l iet-eby r c t l u c i t ~ g  c ~ l r t - e n l  de~rs i ty .  \d t l i t io t ia l  rcc(ifie~.s \vet-c p t - o \ ~ i d e ~ l  iri IIIC 
exci tat iot l  system ancl a coo l i ng  sy i te tn  111-ovidcd l'ot- the septit-ately t i i o~ t t i t ed  
rectif iers. 1-Iris ~ t t ~ i t  i s  ~ i o w  ~ c t i c r ~ ; ~ l l y  s:~l isI ' i~clory except i ' c ~ t -  l i t~ i i tcc l  131-usIr l i re 
a n d  i r l ip rovc i l  materials Sot- thih : ippl icai ion are ~111cIcr i r~ves l i g ;~ i i o t i .  

T l i e  h igh aml3ien1 temprralut-e in thc ctiier-g,:ncy g ~ l s  i~r t~ l>o-yc t ic~- : i to r  cot l i -  
~?;lr ir i iet i t  r - e ~ I ~ t c e \  i l l e  o i t t l ? ~ ~ i  111' tlrc t~i: :~,hinc. I < : ~ l l i c r  cx tc r i s i \~ ,  \ , e ~ ~ t i I ; ~ t i o t ~  
moc l i l i ca t i i ) t~ \  at-c k i n g  ni;iclc i n  cjt-del- t o  cot-I-cc( t l i i i  d e l i c i c ~ ~ c y .  I l ie 1)iesel 
ct~icr-gcl lc? gencraior- i s  un i ls rgo iny  nio!li l ic;lt ioti; l?l .o\~icl ir~g l'or a l l  o i l  lul?r-icated 
11ca1-i1iy i ~ i  tl1c g c r ~ c r : ~ t ( ~ s  c ~ i t !  \ ~ l i i c l >  \\ill r c p l i ~ c c  ;I yt-case 1~1111-iccitccl 13c;1ritig, 
'I his i s  t icccis i tatcd h y  r e p c i i i t l  hc; i~- i t ig l; i iI ir~-c\ a1'1c1- sl101.i p c r i i ~ t l \  o l ' o ( ~ c r a i i ~ ~ t ~ .  

I -eak:~gc i t 1  c t c ~  I i i t  l I I o c c ~ t r i l  1111 t i ~ r t ~ i ~ ~ r ~ o ~ r s  occ:t\iotis 
aiici scver:rl inot t i I ic : i t io t~s li;i\,e hci:t~ dit-cctcd to\\ ja~-i ls ct)rt-eciitrg t l i i s .  I l i c  most 
r e c e r i ~  t i i o i i i c ~ t i o  11'1s ~ c ~ - t i i i t t e d  o e r ~ t i o r i s  L I ~  t o  :tbolti 30  l i t lo ls  he('o~-e 
Icakagc occc~t-red. F.li'oi-1s t o  e l i n i i n ;~ l c    lie lealiagc ;II l j ig l ier  p c e d s  at-c  cot^- 

t i t l l ~ i r i g  ;III~ the solut iot i  i s  hclieveci 10 he in \ i ~ , l ~ t .  111 a c l d i t i ~ ~ ~ i ,  there Ii;t; been 
v ib ra t ion  i n  t l i i s  t ~ r r b i n c  \ v l i i c l ~  c;tnnc~t he a c c o ~ t ~ ~ t e t l  Sor-, at i t l  \\,ill r cc l l~ i r c  close 
scru t iny  d u r i n g  I'uture opcrat iot is  ill at1 cll;>~-t t o  i l c t c rm inc  the cause : ~ t i c I  t o  t ; ~ h c  
c ~ r r ~ c t i v c  ;~c t io r i .  
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7'licse are jus t  a few o f t h e  numerous dif f icult ies wh ich  have been encountered, 
a n d  they are not  surprising, in view of the  m a n y  cx l reme ly  r;idic:ll ; ind ~ t r i t r i ed  
features resor ted t o  i n  order  t o  replace a 60,000 s.1i.p. p lant  w i t h  one  rated ;it 
100,000 s.h.p. S o m e  componen ts  have oper;tted satislactori ly o r  were made t o  
operate  s;itisf;~ctorily ; t l icr  m i n o r  ~ i l od i f i ca l i ons .  l ' l i c  ar t  o f  ni;tchiriery design 
I1;ts cer t i l in ly  benefi ted b y  the  fai lures as wel l  :IS the successes. 

I n  June 1913, aster the  f i t t i ng  o u t  per iod was completed,  the ship got  uridcr- 
way i c i t c rm i l l cn t l y  f o r  a per iot i  o f  2tbo~rt six weeks aritl stcalned nearly 2.500 
ni i lcs.  Valu;thle operat ing experience was gained duri~ig the  periot l ,  c v c ~ r  
t h o u g h  i t  was punctuated w i t h  var ious types of I';tilures t o  components.  I 'hcsc  
o p c r a ~ i o n s  were I-ather a h r ~ r ~ ~ t l y  crldecl w h c r ~  a series o f c r t s ~ l ~ r l l i c s  i n  the clcc.tr-icaI 
genc r :~ t i ng  p lant  ~ ieccss i ta tcd tcn1por;try repairs ill Newpor t ,  I<. I . ,  to p c r l ~ t i t  t l ic  
ship's rct r l r t i  t o  Boston N a v a l  Shipyard.  1-he c;luscs of t l ie  electr ical p l i l l i l  
c:rs~r;rltics were suhsequenlly corrected, except k ~ r  those i r t  the case o f  i h c  Diesel 
emergency generator  w l i i c l i  are st i l l  i n  process. I-'or the pas1 three m o r ~ t l i s  the 
sh ip  has been operat ing i n  ar id o u t  o f  13oslon,,c;1rrying out  pa r t  01' t l ic  11-ial 
age lid;^, d u r i n g  ~ ' 1 l i ~ I l  t i m e  w o r k  is c o n t i n u i l l g  o n  i m p r o v i n g  t l ie  rc l iah i l i (y  (11' 
m o t o r s  and other  components.  

1 ' 0  date, the m a x i m u m  spcetl ;ltt;lined has been 31 knots,  wh ich  co r rcspo~ ids  
t o  less t l i a ~ )  one-I in l fo l 'c l ie f i r l l  power  ra t i ng  o f t l i c  ship. T h e  dcficiencich which 
h ; ~ v c  prevented g o i n g  t o  higher powers  ;\re gradua l ly  being correcfct i  ;rnil i t  i s  
expected tI1:tt in the near I ' u t ~ ~ r c  f1tI1 p o w e r  tri~11s w i l l  be poss~ble .  I t  i s  at i l ic ipatet l  
thac speetls z ~ p p r o ; ~ c l i i t ~ g  Sor(y knots  w i l l  he rez~cl iet l  d u r i n g  i l icse (rials. 

'J'ltbil, l'ltO(;1<,4h~h!lP~ 

I n  or-dcr 1 0  ev;iluate t l ie  r1iat1y crl,iqlle l i -a l l~rcs incl~rclcci in ( l ie  elcsigr~ i ) l ' l l i e  
77iiri ir~~iiirrri1. a n  cxtenhi\,e 11-ial agenda has hcen pt-epar-ed. I l i c  tnacl i incry tri;ll\ 
Ih;i\~c riecessitilted t I i ~  i r i s t i ~ l l i ~ t i o ~ i  o I ' i r i s t r ~ ~ i i e ~ i t ; ~ t i ~ r i  \vhicIi i s  l i ~ r  tii(?rc cxtct is i \~c 
;III~I c c ~ ~ ~ i p l e x  tIi;tn cver h e k ~ r c  ;~ t t c rnp ted  on ;I naval  vcsscl, ;tnd ilicllrclcs the ~ t s c  
o f  I > I I I I ~ ~ ~ O L I S  t l i e r ~ i i t ~ - c ~ ~ t ~ l t ' \ ,  ~ i i ; t ~ i ~ ~ i ~ c t e r s ,  d i s p l ; ~ c ~ ~ i ~ c t i t  rne~el-5, or-ilicc ~ i ic te l -S 
ancl clcvicc\ norni;l l ly l im i ted  f o  lahot-atory use. 7-here arc appr-oxi~i i : t tely 7.000 
s ~ ~ c l i  i t c ~ i i s .  . l ' l ic tr-i;~l progr- ;~~i i t i ic  i s  h rokc t i  ~II?WII i111c1 l l i rec  111;i.jor p l i ~ t ~ s .  the 
f i r s t  ~11'\vhich i s  complete.  I l i e r c  w a s  a to ta l  o l ' ahou t  t \vct i ly tests ill tltis g1.01111 
ari t l  tltc) co~ is i i t cc i  ol 'e\alu: i t i r ig i r i i l i v i i lua l  p ~ ~ t i i p s .  valves. ; l i lx i l i ; l r ie\ ;rncl i n ino r  
hyslenls. 

' l ~ l i e  i r i ~ t ;~ I l ;~ t i e )~ i  ~ I ' i r i s t r ~ ~ r t i c r i t ; ~ t i ( ~ r i  ~ -cc ]~ t i rc t l  1'0s t l ic  hccorici pIi;tsc o l ' t l i c  t r - i ~ l l  
; tger i~ l :~ i s  111 I?I-II~I-C\~. ~ l - l i c  tr ials ; t l i c i  test5 111 this g r o ~ ~ p  i i i c l ~ ~ c i ?  : 

( I )  Au lo r l i a t i c  Steering C'ol i t ro l  Tcst.; : 1'01- t l ie  put-pose 01' conip; t r - i r~g l l i c  
l~crI'ot-m;~ni.c oi' I ~ a r i d  clectr ic stccr-ing w i t h  aute~ lnat ic  htceritlg. 

(7) V i l i r - ; ~ t i ~ ~ i  i ~ - i ; ~ I s  : for l l i c  1pi11-posc or ev ; t I i r ; l i i ~ i~  l l i e  \~ r i l ;~ l? i I i t y  e l l '  11ic 
~ I I I ; I I  ~ i l ; ~ e I i i ~ i e ~ ~ y  ~I;II?I iri r c t r c l  1 0  t c r s i o l ,  l o ~ i ~ i t l l c l i i i : ~ l  :111d Iiric,,,. 
v i I ~ ~ ~ : t t i o ~ i .  \vi t l i  p ; t r t i c~~I : t r  ;1ttct1ti1111 di~-eclccl  t o \ \ ; ~ r - ( l s  cicter-t i i i r~it ig [ l i e  ~ i t i ! i i ~ ! ~ , ~ ~ ~ i ~  
s l i l l t ics\  rc(j~11rcc1 ill ~ l i c  ~ ~ ~ ( i ~ ~ r ~ t i r ~ g s  fo r  t l ~ c  l i ig l i  speccl l ine \II;II'~ ( ~ ~ ~ ~ r i l i i o r i  ri1l1c1- 
b c : t ~ . i l ~ p  (<I p ~ - c \ : c l i ~  l~oss ib l c  \ r l i i pp ing  ol '  the slial't. 

( 3 )  No ise ~ I~ l - i ; l l s  : u ~ l t i c l i  \h'iIl i ~ i c l ~ r c l c  the t i i c ; l ~ t ~ ~ ~ c ~ ~ i c r i t  01' 1111cIcr\v;1te1- l ~ i ~ i s e ,  
: l i l - I io~- l ic  rioisc. v c r i t i l i ~ t i c ~ ~ i  a t id  ail. c (>r i t I i t io~ i i r ig  rioise. 

(3) ( )h ie l -v ;~ l ion  : r r i t l  Photo :zrap l~y  o f  C'avitatioli : l'or t l ic  p ~ l t q ~ o \ c  01' cvhscrv- 
i n g  ;111il ~ ~ I i ~ ~ t o ~ r ~ t ~ ~ I t i ~ i ~  t l ~ c  i ~ i t : c p t i t ~ ~ ~  i t t ~ i l  pt-ogt-css OC c;lvi1:11i<~1i or1 1301.t ilt<Iciet-. 
50111i t i  d o ~ i i c ,  a n d  pal-t p ~ - o j x l l c i -  at val-ious speccls fo r  c o ~ - ~ - e l : r l i ~ l n  \vitl i m ~ ~ d c l  
tests :rrid r i t ~ i \ c  11- i i~ l s .  I ' l i is \\{ill he accompl ishei l  t l i r i ~ u g l i  the i ~ s c  ill' r~ntlcrw:ttcr 
gl;!ss p(ll-f5. 



9 (I 

(5)  PI-essure Me;~suremcnts : for [ l i e  p l ~ r p o s c  o f  detel -mi l l ing the  i t ~ s t a n -  
tancous pressures on t he  h u l l  i n  the v ic in i ty  o f  the pol-t p rope l le r  I'or cor rc la t io t i  
wit11 m o d e l  tests. 

((l) I j oun t ia ry  I-aycl- Survey : t o  c1ia1-actcr-i~e [ l ie  ship's bc~ l rndary  l;~yer- i n  
the v ic in i ty  o f  the  s tarboard in lc t  condcnse~-  scoop a n d  ovc rho ;~ rd  clisclia~-gc, a n d  
t o  liie:rsurc t l ie  velocity d is t r ibu t ion ill the r l i ron t  o f  t l ie  in lc t  scoop. FT-orn this 
inh i -m; i t ion ,  l nho ra to ry  mocicl c x p c r i l ~ i c n ~ s  w i l l  he conducted I'ol- the purpose 
o f  i m p r o v i n g  the c lcs ig~i  o f  stlch c o o l i n g  syslcnis. 

(7)  Stanci ;~rdi int ion Tr ia ls  ancl Tr ;~ns ic t i t  1 '111-~1st i111d T ~ ~ C I L I C  i)etct-mir i ;~t io~i .  

( X )  I ' ac t i ca l  1'ri;lls. 

(9)  As1er11 ~ I ' ~ l r t i i n c  D c c e l c r ; ~ l i o ~ l  I ' c r l i ~ r r i ~ a ~ i c e  1-I-ials. 
A s  c;ln he seen f r o m  t l ic  foregoing s~ l l i ima l -y  o l ' t hc  p l la\e (LVO t r i i ~ l s ,  11ii~11y ;II-~ 

be ing c o n d ~ ~ c t e t l  ('or the put-pose o l 'co l - I -e l~~t ing sh ip  i r i ;~ l s  data \vitI i t l iat oh i ;~ i l i c t l  
1.1-0111 mode l  tcsts,whicl i  l i :~vc heell col lducted a1 the Nauy's L lavi t l  l a y l o r  Moc lc l  
I3:1siti at Gal-tcrock, M d .  1-his cor l -e l :~t io i i  i s  ofLcn d i l t i cu l t  t o  oh rail^ hecou\c 
sta11d211-d fleet type vessels cannot ncirmally he sp;11-et1 hl- l l i c  l o n g  pel-iods 01'  
t i m e  requ i red fo r  ins t rumenla t ion a n d  u t idcrwny lests. 

T h e  t i r ~ a l  p l ~ a s e  of the tri;rl ;rgelid;i \br i l l  he cot iductcd dui-ing t l ie sunimet- ol' 
1954, a n d  consists o f  m a i n  t~ r rb i r i e  water rate, l ' t~cl ecol lomy, ancl heat balance 
t r ~ s  A l l  of' these ~ v i l l  he cot iducted l'or the p ~ ~ r p o s e  o f  col-I-clating ship data 
\\,it11 design PI-edictions. D u r i n g  these trials, pcr fo~-rn:~l lcc d a t ; ~  w i l l  also i ~ e  
obtni r ied or1 ind iv i t lua l  c o n i p o ~ i e ~ i t  scrcli :IS boilers, ~n;~it i  condenscl-s a n d  a i r  
qjectol-S. lubric;tting o i l  coolc~-s.  I'uel o i l  l~e ;~ ters ,  a n d  othcl- u n i t \  m a k i n g  LIP t l ic  
~ i i  r o p 1 1 1 i  I I ' l i e  results ol' these trial5 w i l l  i ~ i d i c ; ~ t e  t i le  I '~ le l  eco l iomic \  
wh ich  cn l i  he r c a l i ~ e d  1'1-om goi t ig 1 0  l i i ~ l i c r  steam 131-essures allcl ~ e m p c r a t u r e s  
a n d  o t l i c r  adv;~rit;igcs rc;~l i /ed f i-oni t l ie  ~~IIIIIII<,I.III~I,I cfeisri.;. l iicsc ~-eslr l t \  \z ill 
fc>r-rn ;I hasis c t l ic  sclcctiolr ol' stc;rm c ~ ~ n d i t i o l l s  ancl conipolrents 11) he 
cr i ip loycd in fu ture  clcsignh 01' l l ;~va l  propu ls ion plants. 

Even t l i o ~ l g l i  [ l ie  TI i~r i i rc~i . i~rrr~i  11-ial progt-ammc is s t i l l  i t i  t l ~ c  cal-ly sr;lges a n d  
~ ~ l i c l c r \ v ; ~ y  i~pc l - ; i t i o~ i>  Iia\,e hceti l i i i i i tcci. ni;lny tecl inical acli ie\'cri ient\ l i ;~ve 
; ~ I ~ - c a d )  hccn I-cal i let l .  Sol l ie 0 1 '  t f ie\c \\'cl-e accluil-ed ;IS a result ( 1 1  l a h o r a ~ o ~ - h  
l e t s  o f  t l l c  cun iponc l i ts  \ \ ' l ~ i c l i  pl-ccedecl s l i i p b ~ i ~ t - d  i i i ~ t ; l l l : ~ t i o ~ i ,  ~ 1 1 1 c l  i~ i l c I i t io l i ;~ l  
i i iSo~-m;~r ion II;IS heell gait led 1'1-on1 s1iiphoa1-d o p c r a t i ~ i g  expcrierrce a n d  testb. 
111 s ~ i ~ i i e  i ~ i s t ; ~ ~ ~ c c s ,  l ie\\ sli ips ;~lrc:~cly 111 \c r \ icc ,  ;111tl ol1ie1-S ~ ~ t i c l c r  c ~ i ~ i \ t t - ~ ~ c t i o ~ i ,  
rel lcct tlie.;c ; ~ c l \ ~ i ~ ~ > c c ~ i i e ~ i t s  ill the ;II-[ 01. l i ~ ; ~ c I i i ~ i c ~ - y  c l e s i ~ r ~ .  

Some o l ' t l i c  i tet i is I11Ili1ig it11o 1his catcgo~-! :II-e t l ~ c  I I ~ C  o I ' c ~ ~ i ~ r i ) l I c d  C~I -C I I~ ; I~~OI I  

I o l c r s .  i i l c r  o l i  Io;icliii: ill i i i ; ~ i l i  r c d ~ ~ i i ~ r i  gear\ a l j d  lou l -  l iu~ic l i -c t i  cbcle 
t r r t - 110  gc~ier- ;~tors,  

l 1  \{;IS l i c i t  i111c11cIccl l l i ; ~ t  [ l i e  ' / ' i ~ ~ i i i ~ i ~ i ~ ~ ~ r < i i i  ~ l i i ~ ~ ~ l i l  be ;I p ~ - o t o t ~ l ? c .  I>LI~ 1r;11Iie1- ;I 
I lo ;~ l ing  laboratory  in \vl i ic l i  l max i t i i um n ~ l ~ i i h c r  i ~ l ' a t l v a n c c t l  cicsi:n corn- 
p o ~ i c i s  c i ~ ~ l c i  l s c r e  c 1 1 1 t I  l c I ~ I  I .  It is.  t I i c ~ ~ c I ' o r ~ ,  11(11 

sur1?1- is i i i~ 10 ~ c ~ l i e  tIi;~t sol i ic 0 1 '  IIIC illlit\ ~ c r i r c c l  :111cl tcstccl i r i i c l e~  i l i c  
7/11111r~~i.irrcii1 PI-ograninic w i l l  no t  he r ~ \ c d .  at Icasr in their  prcseiit 1'01.111. iii i l lc 
; n ~ n l c t l i ; ~ t e  firi.ul-c. T h e  dcsigti ; ind t lc \~elopmenr ol'11ic 7liii1111,i.i1icr1i Ii;l\ al l-c;~i ly 

. . 
~ p ; ~ i d  suhst ;~nl i ;~ l  t l l\~ltIcncls. a n d  more  \\ i l l  he realized \\,lien ;\l1 01' i l i c  sc l i c i l ~~ lcc l  
tests : I I ~  c1 ll i[?lele. 
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