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FOREWORD

I
I This report, the Review of Experience , documents the historical mainte-

nance experience for the FF-1052 Class Weapons Handling Systems , presents an
analysis of the problems encountered , and recommends actions to improve
system material condition. It has been developed for NAVSEA 934X, the( sponsor of the Destroyer Engineered Operating Cycle (DDEOC ) Program , under
Navy Contract N00024-78-C-4062.
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51 SUMMARY

I \
J Th is goal of the Destroyer Engineered Operating Cycle (1)DEOC ) Program

is to effect an early improvement in the material condition of  ships , at an
acceptable cost, while maintaining or increasing their operational avail-

p ab i l i ty  during an extended operating cycle. In support of t h i s  goal ,
System Maintenance Analyses (SMAs) are being conducted for selected systems
and subsystems of designated surface combatants. The principal element of
an SMA is the Review of Experience (ROE). This report documents the ROE
for the FF-1052 Class Weapons Handling Systems .

An ROE is an analysi1s of existing and anticipated ~~~~~~~~~~ t I t a t  a f f e c t
the operational performance or maintenance program of a s h i p  s y t ;t  em. ‘l’he

— ROE report serves as a velbicle for assessing the si Jn i I i s - a l T c t~ and c o n t t e - -
quences of identified maintenance problc4. It also pre’serits ttpt - i ’; I ic

• recommendations and a system maintenance pol icy t e L  } S l O V O I l t i l Is l  01 t o ~1ti ~’i nq
the impact of problem occurrence , w h i l e  i~nprovinq mates  i a l  cois t ii t  ion and
m a in t a in in q  or incrcas in ~ system ava i l ehi~~i t-y th r ough out  an e ,4t ended
operat ing  cycle .  1

A l l  ava i lab le  ma in t enance  data were a n a l y z ed  in  t In’ Wt i j ~~’rs I land i inq
Systems ’ ROE . The documt ’nted main tenance  exper 1 enc t 5  01 t h e y t  ems w e r e
reviewed through ana lys is  of Maintenance Data System ( MFt ) dat a , Ca s u a l ty
Reports (CA SREPs ) , and system overhaul records. I n i t i a l  t i n d ~ n~ s f rom
t hese sources were correla ted w i t h  Planned Maintenance ~y ; t t ’m  ; ‘M~~

• requirements , system alterations , and system technica l. m an u a l s  to  i d e n t i f y
maintenance problems . Discussions were held with appropriate t e ch n i c a l
codes to valida te  i d e n t i f i e d  problem areas,  i den t i f y undocumented mainte-
nance probl ems , and de te rmine  the status of cur rent  and p lanned act  ions

I a f f e c t i ng  the system . A l l  f i n d i n g s  were evaluated , and ap p r op r i a t e
conclusions were developed . Recommendations were then formula ted  to
(1) implement existing and newly defined c o r r e c t i ve  ac t ions , ( 2 )  m i n i m i z e

$ the occurrence of identified problems and t h e i r  impact oit the extended
opera t ing  cycle , and (3) identify the maintenance required throughout. the
o p e r a t i n g  cycle .
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The major f i n d i n g s  and conclusions r e su l t ing  from the Review of
Expt ’rience for  the Weapons Handl ing Systems are summar iz ed as fol  lows; :

• Ma or r i - s t  or at  i y e  mai n tenan c e  of t Ito W e a r s on s  H and l ing  t t ~ ’ t ~-ir n ;

w i l l  ZIOI be Z e s i l i  i red clur i ny Base l i nt ’ Ovi I l i a d ] I 1401 1) 01 s nq
the ’  Kny moored Oct ’ r a t ing  C~ c lo ( E O C)

• Shi p ’ s V s t r ; -e pe’ r sonnc 1 are normal ly  capable of main t  a i i i i ng  these
5\’ ;t ens w i t h  i) Ct ~~t5 j t~ifl~( ~ In t ennediat e  M~~j ot onance Act j ~‘j t V a~ ,;i stance

• C ur r en t  PMS 1tr ~~cec1ures , as m o d i f i e d  ity re-coromendat i 0Ii~ of t h i s
O p S  ‘r t  , a l t  ade q u a te  t o m a i n t a i n  the Weap on s H a n d l i n g  Systems

t h rouqhout  t h ’  KUc ’

Tt~ di.’ t o  rn t ina  t io t i  of 5 ) ~~~ 1 1 i i .- ? t ~1 tJ i 1 ;  t o  lie’ acccimp l isthed on t I lL ’
ASl~OC ~~ t o c t Loader System dur ing  BOH , j u t  r a — c y e -h-  SRAs , and
fo l l o w — o n  ROlls should be.s made on the  bas is  of t Ito Sy t t ’m Olierabi l i t  y
Test (SOT) r e su l t s  (as de f in e d  in NAVSEC I ’HI LAD IV P u b l i c a t  i o u
T— lt~2 — 4 )  . i o s t — rc E~ai r test in g should  be accc tml l 1 stied by usi  rig
the s u i t e  proct ’d u t o

• Con t  iutued re] ‘Lable’ Opi’ r u t  ion  of the Weapon s Handl ing Systems can lie
t - x l m t ’ct( ’ Si w i t h the  porfonnuoct ’ of the recommended ma j u s t  enanci.-  act i L’flit

l i s ted in Tablt - S — ] .
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CHAPTER ONE

INTRODUCT ION

1.1 BACKGI~~UND

In support of the Destroye r Engineered Operating Cycle (DDEOC)
P rogram sponsored by NAVSEA 934X , System Maintenance Anal yses (SMAS ) are
being conducted on selected systems and subsystems of program-designated
surface  combatants . The principal element of an SMA is the Review of
Experience (ROE) .  This report documents the ROE for the FF-1052 Class
Wi.~apons Handling Systems , which were selected for analysis because equip-
ments of these systems are on the FF-1052 Class Maintenance Critical
Equipment List .

1.2 PURPOSE AND .,COPE

An ROE is an analysis of existing and anticipated problems that affect
the operational per form ance or maintenan ce program of a shi p ’ s system. The
ROE report serves as a vehicle  for  assessing the  si gni f i cance  and conse-
quences of i d e n t i f i e d  problems . It also presents s p e.i f i c  recommendations
and a system main tenance  policy for pre venting or reducing tho impact of
problem occurrence , whi le  imp roving mater ial  condition and m a i n t a i n i n g  or
increasing system ava i l ab i l i ty  throughout an extended operating cycle.

The analysis  of the Weapons Handl ing  Systems was concerned w i th  onl y
those system components that had been ins ta l led or we re on board shi p as of
the fourth quar ter  of Fiscal Year 1976. A list of the major components
considere d is provided in Appendix A.

The analysis used a l l  avai lable dorumented data from which system
main tenance  problems could be i d e n t i f i e d  and studied. These data were
obtained from the Maintenance Data System (M D s ) ,  Casualty Reports (CAS REPs )
system ove rhaul records , Planned Maintenance System (PMS) requirements ,
sys tem alteration documentation , and system technical manuals . Sources of
undocumented data emp loyed in this analysis included discussion s wi th
cognizant technical personnel.

11 1.
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1.3 SYSTEM FUNCTION AND DESCRIPTION

The We apons Handling Systems of the FF-1052 Clas s ships consist of
instal led, mobile , and portable equipments. The installed equipments , such
as the AS ROC Direc t  Loade r System and the Torpedo Handling System in Number
One ~ agazin 1i ’ , are used to move we apons from their stowed position in chocks
tO t :Its  ASROC cell or torpedo tube from which they can be tactically employed.
Mobile handling ei~~~i srnent , such as hand-~~~ft  trucks and dollies , are
f E - € ’ C  to rnovc weapons on deck f rm  their boarding point to their respective
magazines .  Portable handling equipment consists of containers , pneumati-
cally operated chain hoists , lifting slings , lifting beams , and over-the—
side handling booms . These equipments are normally used to load weapons
from eitDer a ~Iic’r or a small boat alongside ; however, they may also be
U s”:d to retrieve exercise shots from the water. The Weapons Handling
Systems of the FF-1052 Class ships provide a safe and convenient means of
boarding , moving , stowing, and loading all the types of ordnance normally
carried on board.

1.4 REPORT FORMAT

The remaining chapters of this report describe the analysis approach
utilized (Chapter Two), briefly define significant system maintenance prob-
lems encountered and discuss potential problem solutions (Ch apter T h r e e ) ,
and summarize the conclusions and recommendations derived from the analysis
(Chapter Four). Specific analyses and evaluations supporting the results

- t of this effort are included as appendixes to this report . A list of
selected references precedes the appendixes.
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CHAPTER THREE

r
RE SULTS

3.1 OVERVIEW

This chapter presents the results of the analysis of the Weapons
Handling Systems installed in FF-1052 Class ships. Preliminary analysis
identified six components * as the major maintenance burden contributors
of the Weapons Handling Systems . Table 3-1 summarizes the MDS data reported
against these six components and compares it with the total data reported

[ for all components of the systems .

It was disclosed during analysis that many items of weapons handling
equipment are provided to the ships as equipage under Allowance Equipage
Lists (AELs). In some cases , the items provided also have associated
A llowance Parts Lists (APLs) ,  while in other instances the items only have
National Stock Numbe rs (NSNs). In reviewing the MDS data , it was discov-
ere d that similar maintenance actions for an item of weapons handling
equipment we re randomly reported under either the AEL that provided it ,
the APL for the items , or as indeterminate items under such headings as
“Not Listed” and “Unknown ”. The magnitude of this problem is demonstrated
by the fact that 31.2 percent (or 654) of the total 2,098 .YCNs reported
against the Weapons Handling Systems (see Table 3-1) were reported as
indeterminate items under “Not Listed” or “Unknown ” . These 654 JCNs ac-
counted for 28.5 percent (or 3,098) of the 10,865 total Ship’s Force man-
hours , arid 47.9 percent (or 2,463) of the 5,145 total IMA man-hours reported
against the combination of all We apons Handling Systems . As a result of
this reporting phenomenon , the percentage of maintenance parameters (JCNs ,
Ship ’s Force , and IMA man-hours and parts costs) listed in Table 3-1 are
low. They are low because many valid actions relating to the six components
were reported unde r “Not Listed” or “Unknown ” categories , and their numeri c
values are not included under the APL for the item .

To ensure that all ~naintenance actions were examined for pe~ iodic
recurrence regardless of how they were reported , the narrative i. ~ompan ying
each of the 2 ,098 JCNs was examined. This examination led to the conclusion

*In this report , the terms “component” and “equipment” are used inter-
changeably to ref er to portions of the systems .
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— that inn - Itt - of tine I x no I,- et t ’d on-uni’oite’ui t t ;  lit ; t o h  i mu Taht it’ ~i— 1 ha d expe ri —
enced any common ly m e - u -un  i u u u j  i-art fai lure-it t s - y n - u n d  the rout i iie replacement
of hydraul to n-i 1 ft it , - r i -art t i di;, -:; . ‘Ilto priune -ipal I’e~ i~ ii1’ l ’ t  i t — ;  ma in tenance
iii. i ;e~ Iooi-d lay t t~t- 1. -V  I e-W 0 t u i it t ~t I ViOl W •t : ;  f i t I’ -’ ; t at  t o  u i t d dyi tam i e te st  in.]

of t h ’  t m an ~ii i uu~j m ’t ; t u i p rnent  and t o t  i ou t t  ti ne ’ o n - l i  b r at  join n-I t n-n-I:; and t~ n- t lt ’S

(‘As Ri- P n- urn- ly :t i t;  :; up~-o rted ti me ’  MDS dat •m am in- I v:; i , win i eli wn-tt ~to r forme d
— t o  ii , - i i  1mm - t m -pc-I  i I j Vt ’ n - u -  i ~Jtn i fi c n - m n t  ma t  iit~~ii.umtt ,- •o:t i t ’l l : ;  . Pau lo B 1  (Ai ’

— ~‘i’tid I x H ) ctmtnau -j  ~t - : ;  t i n e :  C~~;i~ -:P iii :t t  ~ i l ’ti t  in - u i  l i i i ’ t he- t ’qui ~’mt ’nt s of t h e ’
We-~q-n - umo h and I iii.; ~~~:; t t - i i m t ;  .tt id m u  i t a  toO lit , ’ i - ,’ i’Ou It t ~m . ;t - of [ i t t  a I :t y ; ;  t em

— A~~Ri-~Pti .it t u j t ’ t t t  ,-d t o  u - n - i t t e’Olt i i I ’ lmuoIn t  , a:; wel l a;; t h e  t v t - c - : ;  of f a i l u r e - s
o Xpe r it-need. 1)1:; t h in : ; ii ‘in: - wi  [hi Navy t o  i- hi m I on-I p.- ron -nun .’ 1 on-u, ii nned that tine ’

* - .n-mnpn -tiemu t :; of  t i n t -  Wt -~ i1 - n- in:; Uarmthl I ii.; ~v ett’m~ tin- il not , -xpi-  i ian.-t’ti major
mai, in tt ’ui  n-m ci’ - t oil’ h u m  . tin -We- Vt’ 1’ , : n-mime ey t ; I , -nn ma -i n tou n am n ce ’  i -n -i t ; ;  tdt ’t~~t ions
we -r e’ ide- i t t  i f~~i- - i by t in, - •iit t l~’ :; i: a:; w o r t h y  it t  uli: ;i -tt et; i n-in , itn eltud iung t im e ’
fol In-win.;: (1) :tt at I t  n -nd d~-u n un ic  I n - i t !  t m - st  i m u ;  n-I Imaundl t u t u ;  e - ij m n i } ’m on t  ari d

-
‘ - 

too l au-n d u l iie c _ m i  i l ’u it  t o u t , (.~ ) I l, -xibIe imydr.ttulh- tti d n - u u i t o t ; , - t ;  , ( t )  A~;hOit
- b in- i tt  dun-i- 04- a  1:- , (4) inn-hi le inn -mud— l i t  I t m uck:;, V’) ;;y :tt e ’ln ope t-ahi 1 ity t o ot  ii

of the’ ASt~i’t ’ Di ui -ct L, ‘n-il , - t S ’ - e t  i-mit , utin d ( t -  ) t inlet’ jut out ~ut i - _ I i n-ti t n t  it,’ sup—

port ( I t s )  it ems . ‘ l h t - : ; e  - i x  t .t 1’i u t ;  at ’ , - d i : ; i - u m : n e a u l  i t t  t ; t t l - : ; e i j t t e i m t  , O ’ - t in - i t :;
ot [Ii i : ;  i’ej’n-rt

I . STATI C )~ND t\ ’ NAM I C I ,n -Ai~

1 3~ .~ .1 D i e e t t : ; : ; i o t n

Hevit’w t ’t [it. - ~It ”O mi _ ui ’ t’at ii’,: m o v , t l t u h  t h a t  - I / i  ,JCN:; , imn ~’t t Iv i tu i.j a
-
‘ total t’xi’e’un di t nt , - - -f , _ ‘ ; ‘ ‘-  Sit i p ‘ :; i - t i  i t . ’ ui— it  — it i~m it  a n-nd 1 , ~~OB I’MA unuann—liours

we r,- u’,-l n i’ t .-ui t n -u ’ I n- i  i - ‘ It - w e i - ;~ t t  t en;  I a pe ’ m ’ Ii’ninne - ul i’ll Wo api’mu: tin-nd I t m m - ;
I : i t t  Iim;mt -unt :; u lut rin~; time- dat a i ‘ s - i -  I - - i t  - S r  x t  v - t  t i m ’ , ’ u ’I t t t , - : ; e  • 1; ’N’; , t li\’ u ’ l v i  i t t )  I 7f~
o~ t i~~~

’ 
~

_ t n - i  a -  _ m m m - i  ~ /; ‘ I ~tA t tm _ t mm to tm i : -  , w, - t , - i, - Iat ,-uj I - - t ’ u ’u ’i it m d t; iuJt~ t ’ 1 1  u n _ n—
• I un- un A ll t ; t ~~~~h i t t  t i n t ;  utn i l to i l il-i-at in- mt i~- ; m  i-n - Ft  n- I t i m , -  i - ’ u t  i ll.- PMS annul I t ;

tin-I t : td t  e.tt iv. - - ‘ I  ,t I l l _ t i  l it  ,- i i • t m t O , - } - m  n-li It - ;ti . ttowev m -i , I hi- umn_n;in i  t ;t~k of t , - ; t  iii;
ami d . _ u t i t - u ’ ut in - t i  it :  ton- i-li t l t ut ’ i t i t ~t t ;  _ t t i-.’ i u i m t , -d t t ’ i  •‘ -‘ . “ ite t t ’ ce u ’t t  u ’t  tilt’
t en t _ u i t t -~ - t t u ’t i - ti •I ( ’N:; l u - i  n - i l  :o_ : ;t  u - t im: ; , atid _ ‘u i  _~ f lui i t  . l  i’e’ I’e,- u m t  it t  t i m e ’ tn - t _- tl
re-p o rte ’d S h i p ’ :; t-~~’t  ‘~~ • i imd IMA mni _ uun — t n ot t m ’ :; , i’e~~~-eu ’t i~ ’n- l . Tinun e l _ u t  i -a  _ ‘u u nui

- nan ie t i :  t i m t - i  it t  W e _ t I it i i : t  t ta ini Ii i t t ~ e’ (lut ~t meln I i t;  a t im, -—e-on mtumt in.; I •m:;k
annil i ‘; Cl: ;- ‘ n-un , - w i  t h i r .; iul I l ’,- uiut ’u m y  u’t ’u it ui u’,-une-ut t :; - ‘r~ li l t ’  i — _ ’ I ii;t:; t im, ’
i i i  t . I V a  1 - ; a  I m~t ) m j  oh V~~t i  i ‘It:; u- u ’imn~ ’u ’ i mt - m i t  :; n- Il the tV i - n - i ’t ’ ui :i t t iunu i  It in.; Sv t;  t t - i mt :;

unimo t i’t t t ’~~ t , ‘ ut ant i  - 1 -  [ i tt , - ;  I i;, - utt ~u j r t t t -na j nu - . - loVe’ I ii ,;; iujt~_ i t ,uI t o  n-u -u- n-Int’l j;;hn
t int ’ t~~et i t ie; . TIll W eni  c;!nt t t t ;  t e Ii :;t u - u i  t f l  ‘I’.ilt It ’ l~~.’ art- emti -re’uu t ly u-n-Vt’ toil

• l~ I’MS .iut .i .t  u- i - ii ’ 1 t .- i -
~m I .- d it , - u- k - l’,- i im t : ; i ’ ti nt- max j un h um a I I i-wa it I e~ i uut , - t ’ v a l

it,- t w e-m . uu It - : ;  t :; u ; —U mn- mi t  its. ‘I’lt to  I zit ,~ u-~,~i1 j 0 ii - :;;; t h in- ut  t i m , ’ &iO—iu nt ’m m t i n

* e X t e ’ u u d t - ui n-I ioun - t  i i i ’ ;  ~~~~~ i - i i t ’ m , ’ m i t  t\  t - m n v i t t i o n e ’ d  t i ’t IThi”tC :;iri i i :; . Thi’nofi tt. ’

t t :; iufli’n-rt •m un t t m a t  Wi -a l no l n u m ilaumull i l iq 5i1 t t  i lmi :; we iqht t ee t :; he’ t ;eim ,- ulmt i,’t!

as hard—time ’ •mt -t 11th ; u n  tint’ t i ’ I t t ,,’ Cl_i: ;:; M _ i j im t ,-ii Uii -,’ P i n - tm  (t’Ml’) t i n  t’uIsure’

— tin •n t ti,,~ maxiun eun t i - al imt t ,-rv n - It ; ~ii t - not t’XCt’Oii.~u1.
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[a!’~~ - 3-a. WE I GH T TEST REQUIREMENTS FOR THE WEAPONS HANDLING EQUIPMENT

Tent
Component i~~’uj u i r e - mnncm nt Interval 1erformeci Hy

(Months)

ASRCC and i i A t - ~P ;X ) N  200% Static rt,-:tt 48 rende r or
i t a : t d h i  n - ;  Sy- ;  I em * 150 % ‘vutann ic  Test Indust n a].

10C-~ kn-t.’d Load ‘lost Activity

Torpi ‘dn- tiaut d I L  m m i i _ l; l I 
~ St n-tic - :; t 48 Tender or

N - ’ . 1 150% Dvnair t ic  ‘re~st Indust na ].
i i)_ i _

~ i m t e - l Ot )  % k~u t - - I I n-ad Te:;t Activity

Tt i U1’i I~
) 

~t t ; -  I AS En-t ’ 2,110 ~ St n-t i.e ‘Pe:; t 48 Tem t ii.’ I OF

Ov er—t he—Side-  150 ~ 0\-mu aXnic Ti-: ; t i n d ust r i a l
}lai n i i linq  Equi ltunea: t  1i5 1 , l-~t t e d  Load Ti -st  Act iv i t y

Han d ’— 1.1 ft .  Ti t h Is: ‘i 1n~ St at i t~ Tt - I 18 ‘render
(11k -12 t-tc- i’ ’ I and
2 n-i’ tIk 45 No-I 1)

h a m -id l i n g  Dolly 200 ‘ St a t i c  Tet ;t  Ill Tem-td.- r

~Mk 2-I Nn-- l-~ ,n

~i:;- I 1)

S l u t - ;, ~-tk 7’ ** or 2 O0’~ S t a t ic  Tc- : ;t  I H , 1-lan e , N.J. n- n’
Si i t t - ; ,  Nk e’~~-~ NWS , Concord , C a .

Tn- i m - i ’ ~ in- s,l Iflt~ 2~bO~ St at_ i c  T, :;t 18 NWS , l’;a i- I.’ , N.J .
(11k In- _ I ~in-~ uJ ** ) NWS , Cn-mi -o m d , Ca -

‘1ti i’ 1’ . - d - n  sl ing  200 ’) - St  at  i.e Tc: ;t 18 N It ’S , t a n  to , N . J _  i t t ’

(Mk 1 )~~- N- nd -~ * * ) NWS , Concord • Ca .

In -ta;t- i tt - ; It _ i l  ( , \ , - r o  2 0 0 - - St at Ic  ‘ Fe e t  18 NWO , Carte ’, N.J. on ’
* Or 1~e -n-1 in-lt NWS , Ci’m t c n - r ’ il , Ca.

Ca rr i e r  11k 57
t-ln-tl 1 n * *

Containe r ’ Li f t  — 20 ( 1’~, SI n -I it,’ Te-: ;t 18 N It ’S , 1 1 m m  I t ’  N . J .  n - i
1 mnu; lin- -

~ ( 11k 121 NWS , L Lt iie n- i’d , Ca
Mn-- I Q * * )

*At,.i i ) lmm ; 1 j o i n  n e i t i l i  t t e -t ;  t i m n q  ~n n-c-eenrii~imnt - e ’ with NAVSECPH 1 LADI V Pub li  en--
t i - - u i  T—18 2 1— 3. ‘I’inj S tea t j ut - ; j a rccmn-mntemnuio i’i l’,’i~a imau ’ 5111 1-A lt
F ’F— 1( 152 — 11 . 1—K , vi ; i t -t i i n s t a l ls  I l ; . - hARP OON W O a ; i t t n  i -apabi Ii ty  , w i l l  be
at~;-om n~- i  is hed t i m i- ’ i - - — 1 0 5 2  (‘lat t~ shi t:; i’j~~ m - to n-n- d i m n i u n q  RO I l .

**5i _ t l m t m n  t n -  NWS , En-rh- , N.J., n-i,’ NWS Common -nd , C m . ,  lot- t ; t a l  i u ~ t , - - ; t  i m m - 1

in ~u - - t ’ i, - i u : m  .‘.~ v i  tin ( I I ’  4 1 ~~- I l  -

~~~~~~-_~~--_ - -- ,~_~~~~
‘:~~i :z ,, - - - -~~ -- ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ _-—--

~~
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1 .2.2 Reeommemndations

Cn-~ t h e  near term , it is recommended that all required we igh t  tests
for  t h e ’ Wi-n -I - -n ; Handling Systems be accompl ished dur ing  time last  month of
bOil.

l’t tc fo l lowing  long- term act ions are recommended:

Tine ’ 1) t ’COC [-tro gra in sinould schedule Il-lAs and i ndust r i a l  fu t c i l i t i t - : ;
t i n  accomplish all required intra—cycle weight testing on a hard-
t ime l’.’t-;Is for ensuring that ma:duunum allowable test intervals are

J not exceeded.

A ‘ t n-1I1~~ h i ;mh  ~ill re’t l tm i r~~tl we iq in t  t , , :;t for the W. - a p o m m e  liamidl thy
Systems dur ing  the last rnontin of each fol low—on RON .

3 3  FLEXIBLE HYDRA U LIC AND A I R  HOSES

1 .3 .1  Discussion

l)u r i ;ms;  review of the  MR S narratives , a s i g n i f i c a n t  n umbe r of n na i n te—
n

~

i;ice action :; wore i d e n t i f i e d  re la t ing  to hydraulic Inn-:;,- damage and f a i l u r e
amid h y draul ic  evm-t t o m leaks . In addition , f ive  CASREPs of the ASRO C e lec t ro—
hydraulic hoist , two CASREPS of the ASROC t ravel ing  bridge crane , n-nd one
CASRCI’ of t t i t - TISROC han d pump we re attributed to bny draulic problems . Mont
hydraulic l e n -k it  we’re not critical it-i nature and did not  require a t ar i~e
numbe r of inn-n -t in -m a r ; ;  to  oor re’ct . Only t hr e e  of the’ eight CASREPS associated
with hydraulic prol’Ii -;n:: we’re attributed to leaks. However , a to t al of 14
hy d r a u l ic  hoses we re t i - i - l t o 0 d on the ASROC Di rect Loader System durimng the’
data per n n - u l  . The’ h i ~u-t s  us~n qem d id not r e f l ect  t’ requont m c -au n t ’  i nt l  l ion- ge’ of
a i’n - r~ h t m l  1 t  ito::,- i: - tst ’nnbly but m ~m h i t - n ’  an i m n f r t _’que nt ly t i - i_ - t in  i i mis t h O , l O e ’ n - I

st ’v e: u n - I  di ft e m t - i t t  iio~~e’s wi tin in  t ine  system .

Rev jew ot n-iiInl I t - ibl e~ API s and di scuiss i tine w i t  in t ’u ’ i l m i  i ~‘, am ; t  N a v y  icc - m m  i —

cal i- e ’ m r s n - i m m t t - I m t ’v.~ t 1011 tlna t the’ hydraul ii , hose -n used in  the ’ ASROC Ilaundl m y
Syst i_-rn are i;t it itot~~a 1 ly :; t .n 1-k. -d on board ns n’ e i u ] y—  f n - m  — 1 ssmie  s i - - d i c e . In
the t ’v c u n t  of a hose t n - l I n t  e~ , t i t t ’ normal procedur e is In - hn -ve’ a m . ’pJ au -erne’unt
fn - I - r  ica ted  by n - t n I l-IA or i ndus t r i a l  f ac i l i ty .  S ince ’ Sin i p ‘s Force ’ pe’r somnm n c l
do not have tine c~np ab i  I I  ty of fabricating and test iuuel replacement hy d r a u li c ’
i’t i ’ee: ; , au-i t ij ’ , - h ’ n - t  ional f a i l u r e  can lead to an i in n -pe’ r n - t i V e  handl ing  system
m i n t  ii , st t  s itu - as:; i et  n- u tc~,’ can be i’i’o~’ id,-d to fahr  I cn- t  c a m epi acememnt hose
i:tsembly . in - 1 m e v  i- i t t  suc h t :i-e u at  ion.ni i i  t I Ure’s , it is n’ t ’t i ’unme ’u n d e-ul t h a t
a 11 AS Ci N - u.n nil I ii:-; Sy st em i)oSe’ s be rep 1 ~ioed at f i v e ’  —y c ~t i ’  ( ~e months)
intervals.

R, - v i e - w  of t im -a Naval Shin  Technical  Manua l , Chapter 9480.165 , i nd i~ -ot t ed
t ha t rubber  and re in forced  rubber hoses , used as f l e x i b l e’ coiinec’tou’ t ; betw een

m u  j ent  ly mounted pumps and r i g i d  pi p ing or equipments , ~houid  hi’ i e ’~’1~ic - t - ui
e~Vt’ u -v  five , - 0 t m ’s Y o mon ths )  The h y d r a u l i c  hose’s liSt ’-t in t ine’ ASR~V P i n i - i t

Loader System f a l l  in to  t h i s  cateqory . Tine pe’ r iinii i t - replace ’me ’nt i ’- !  hydrau—
l i t ’ hoses should m i n i m i z e  in—serv ice  fa i lure’s and re’duce- CItSREPs.

L 11
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Tine t i - t X  lb  Ic iii i ’i e ’:: , wh it -h .n m e i iee’ ui as n -j r  su l -J -  I v  1 n uit ’S t o  ho t  tn-bit’
punt’um~n t  j t - a t m _ i  j u t  i to  m :;t :; t i i u l  t h e ’  t x m - ; t  n - i  1e’tl t n - t p e ’u i n -  h o ist  , n - } - t - t ~ it  e’ f rom sh ip

- rv e -  ~t ii - - ; ma t  t -  a t a tin-tn moa t 100 ( ± 1 0 )  ‘:; m g  . S tnt ,’ ties” i -m u iso:: a m e’
not 

~~~~~ 
:‘mn - m~~- m m t  lv in st - ‘ I h- ti n - in t l  1n - e not use’d n -ui  n- tin - I lv l~~u :  m e , m i t t i t  li m e m e ’ —

p lac - etrne ’nt at t t vi -—- v t -n - i  i nt e l  v.il i-i m e  un ot w a r ra u n t e ’d . Time s-a Inn-ties :;hc)u 1.1 ii, ’
v t : ;t t a 1 i ~ ’ m t t : l e ’ t ’t  e’t t  u ’ i i  aim a r u r n u a l b.nt ; i :; arid ii u h i u is tj t  i u ~ t l l y t i- a t  t~u 1 t o  1 ,1)
1-t m ~ e ’ m m t et t he u n i ,n tum i u i ~e l  we- i  k log I t  ~ e n tnm i -  iii - 1 ‘-0 

~~ 
iq . The’ hin~~e’ :i shout  it he ’

m i - i - I t a - - I a -m m I y it  t h i- ‘~‘ t a l l  t lii s ~t nrimna l t , - : ;t  n- tnt iui5 t’ e ’~-t i on .

• 1 .2 R~- - -
~ mm;iin,”rm ~I_ m 1 Loins

Tint’ t’ a- i I- us n - i -m  : 5 -am’  te rms act in - u : : ;  art- u, - t -omn,mne- m i t l - d:

- In-i - , -  a l l  flex j bit’ hv t i m  n- t m Ii a It oee :;  in  t hi - ASRCC I i n , -c t  h _ I_ t itle,,
5-- :; t i -n m ulm,n r i m i t ;  ilc)ij .

- Ve ’ In-p an a m in u n -  1 ~-tS t i - p t  n r i - m nn e - u n t  t o “ v i  a t m a  I lv i u n e ~ -eat  n -mid
h 0’~i1’i’:;t nt  i ta l ly t es t  to 1 ~-i i psi q _ t l  1 1 li~ x m l ~l ,~ ~t t r tto :;e: ; t m: ; , -~ l j u t
ho Wi - a: i’ Ii ; ilan n ill j  fli l Sv:;tc’mn - _ . iIo:;i- m e - } -  I n-ce’rn,’mit should be’ n-in

t h e - t t t : -  is t i t  t int ’ m~e etil t of t in t ~se~ i m ; : ;~-e’ at  n ot t  anti t t - : ;  t re’qui renne ’nt

Vc ’t’ tint: 1 ;‘i m m $ —  t ~‘ mmn , ,t i t  u’ -conn memnde d t hat  the  re ’in l ace ’ine’nt n -f  all
t I e ’x ib it ’ h y d r a u l i c  t t n - s t ’s in  t ine ’  We- a p c m u i i -  Un -n il  1 ing S\ :: t e ’IflS sh o u l d  he n-cc- ti m —
p U st ied d u r i ng  t~ -1 lo w— i-n n-vt - t ’hauls

3 .4  ASROC II LAS-r ~O0C

.1 R m s c t m e e  t n - u n

Ft ’V m ec-~- of  M I s  ~iit ’ ,u ~n u d  u n - r u - a t  ly e ’S m t ’ V t ’ i l e’t i  t h a t  t i n  i - — l _ u : t u i - ’n - m s oi l s
we- i , ’ ,- i c - i - I n - a t - I  a ;- n-un i t  c -nm c ’t ’ t~~t n a - c t  iVe ~ u’mna i int  e’t n mnc , ’ n -un _ t t  I t ’ _ i: - t le’ d i t  t’ e ’te ’nt
sh ips  t i u m ’ i u m - m  t i m  - i t O  m m — - ~

‘ t ’ It ’ i-er i a-ti . ~1 I-’i- — 1 0’—2 C l  n -s e  SARI’ m t~V t e ’W cui

I i she - w i - t t  m c -p In-ce’rnemit o h  I t t  - l -1 t : ;  t t i n - i - i  s e_ n  Is ~1uu i u i q ROll. Tine’ most I m t - —

quent 1’,’ i t - i - t i m I e’tl i . ’a : ; u  - i i  t n - i’ t he,’ t e ’! -l n-ce’ine’tit :; w as at t t i  bitt i-il t - - I en-k. iqe and
tl i -u i i ’; n- i  d o t e - n m~ - m at i t- m t. ‘rhi s ~-~t i  t it -i _ n i _ n t  tam lut e.’ is ut t ’t crit i - - m i  t o  t ine ’
ASR()C 11 ’tn~i l i t - i - i n-nd it -at jug S v :- t  i ’ t l i :  - btnt tin - ,~:; coot r t bctt i’ In - t ime ’ i i\ ’ , i  n- i l
ma i mnt ,-mtait , ’ i- hitm ’deii i-nv me, ’- j i-i t m m i i ’ - n ; t s  1 mm tj t ’i~u i i~s in-ui aui~i d, ’t e ’m mo m nt j oun n- I
i t  h e m  t ’t i r m l n - i m i -n t  s • e tn t ime ’ h it ;  i s  of  m i st  i~m ’ 1c -u l ,-x~ -, - i  i t - m m u n - -  repc- n ’t e ’tl in MRS
t i n -  t a n-and FF- i t ’- “ - - C l  - i :t s SARI’ s , i t hut;- b~,’e’un de he ’ cnn i m e d  t hat  t ime : ; , ’ :;, ‘n- I :;

v i  11 not ma i nt n-in t i t  - I r I n t t ’t n r I t  y n -vt - n ’ an ex t e’tndt ’d n-i ’, - m at  i ut i l  c i ’ i t ’  n-
i - i t  ut m t - : m  I l : - ;  . T hem e ’ I - ‘in- - , t m s t eu -~’nnnmi -u nti, ’d t h a t  a op 1 ~icenn emn t i t n t  e’t’va 1 n - h
In 1- a  4o months  i t ~ e atn-hI jsite~1

4 • 2 Ri - i -~ ‘m:t um m - - t~ iat liii;:;

‘ I I  i i ’  i t  - I low u ut t i  lien- —1 errs it ~ t i n - m m :; -ii - ,’ n ,’cn-nnnmt -un d e’d

• Ri - i  - i i t ’ i - t ( i t  ASRt,X’ b i t  t - I ,i Is t i l t  I ing 11011.

• I-~t;ta t-i i sit _ t m t - - ,- I~ ic - e -me -u n t  t m i t , - u Va I - - I  in I - - -IC morut in- t t ’ t  ASCOC
k ’I t : t - iu ’~~t - - - t i - ; .
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3. ’- MOPILE HAND -LIFT TRUCKS

M o b i l e ’ i nn - u t- i — I i  f t  t m macks , : t t t - in  as the MR 42 Mods 1 and 2 and tine’ 14k
45 Mo-i 0 , m i - t i n - i t - - ’ p en in -t i  I C  t e t U t  n t o  a t e ’m id en or repair f a c i l i t y  for
i l t s i - - i ’ct ion , u - pa i i - , amid load—li f t  mechaun i  sm t i n t l  i ng  . Ti - i l : ;  i i - ;  re-qu I m o d
by M I F  8-~l7~n/ 1— 7 5 at I t~— m o m n t i n  in t cr v al s  . Rev i ew of MRS d a t a  revt’ale’ ii
that  i t  I : ;  c’onnmoun pn -

~i a t  i i ’ - - to  m - i ’ i i - n ’t  t h e  t o ta l  cost of t h e s e’ equ ipm emnt s
w t i e -ti t t t t -y  a n -,- ,- ;,  - m m  t I i ’ t h e ’ t m ’ n u t i -  r f o r  rei’-ai r and t est i ng , ra the r  thaun r e-—

~-n -r t  j ug  t hi - i t t  ; t . i  I Cc ’- :; t n-f  a- t  m- - ’pai r par t s  used - Table 3— 3 ir c-sents  the
it -p er t  - ‘ci cos t n - ;~- aj a t c -d w i t h  re. ’t-lace’ment of the mobile h a n d l in  equipment .

REPORTER HAN D F RUCI < Al-ID TONPEDO DOLLY
RF R LACh~M 1- :NT COSTS

Aye - i’n-t lt’- Total Reported
- Rt ’ jior t e’d Nunnbe’r CostV n t t  Co;; t Rep la ced

(Dollar :: )( C o l l a r s )

Ac’m - ~,’i 2 2 A  Tom ~ - t -do Dol l -S - 5 , 585 3

14k - ;  2 Mt n~l 1 ilaund Triac-k 1 ,573 10 -17 , 1 i)~~

MR -12 Mod 2 lLc:;d Tt ’j c-k 800 14 11 , 200

MR 42 M- ’~1 0 iiarn d Truck 1 , 170 13 15 , 210

T1-t~-ni -10 , ,)5~

Re ’v ; a- w c-f t s ~, ‘ e S a m  r at 1i_ ’c ; ;  j
~~~dj c ’ n- t e : ;  t h a t  most n - f  t’ h, -se’ m al ’ou ’te ’tl

- -m in ’n In; to - u - ‘ - ‘ -: m iv m - no : 1  5 ia- I i’ t t i n - ut int l I - a’ i’~pm i ; - m t - m i t  : ; t a- a t i :t uS -r
t o t  mna i~~l n :m a t ; t ’c , l i t  _ ic- - - ’u - - l t:s ’a w i t h  I~ -~S t’, -~p m i  reuine ’unt - s . Tine.’ m a l i -i ,- po in t  t o
t-, ;n~t , I , -  i ; t , ; , t t  ~~~~~~~ , IS’ - , - - u ’ k - I -  

~~
i ’ t’ i ’~ ’ u n t  , of ’ t t ~~- $136 ,t i n - ( _  r t ’portet i  agai ns t

I’ tm ~- t a t  _m I W - m i ~a- :m: ; U n -n u l l  i t t - i  :;v : ;  t -mm ; is att  r b t m t e -  ci t o t ine s- me inn-hi it ’ h an d l i n g
e.’qu ipmt ’un t i ;  . Re- hm t -n, m i u i  t i m e  tot’ n-i m -  -~ ‘t - t i S - I un i n in t e tna t ce par t s  t o ~~t t o  t !tc’
Weh ‘~ - t i : ;  l l .m u t d  Ii it s  5; ;; t e’unS I i; ~ l m , 

i i ’” t i - :; m m i t t -i  j un a to ta l  re -p o t t e d  m a i m n t t ’nance
1’art S 1- 1i - t f ’ - - I ~ - 1t- i - l i  or t te  - , ;\‘ :; It -mn n-y e - r tine t ’nt , I rt, ’ dat i I - c - r n  ~nd - This
cOr m - e ’ : -p ~ n u d : ;  t i m  n-pp roX i s i n - t e  lv , _ ~ I I i - i ’ m ’ : ; t i  m p n-p it rat v e.- a u ’ (a e e t : ’ : t i u t t i 200
sin i p  opc ra t n m u l l  vi - ~t rs t t ’ t’  a l l  t t y t -; ti -ms ) fo m- t i m e  correct i i_-i ’ m a i n t e na nn a , -  cost
n - i - t a -n - ( ’i n -ted  W i  th t h i W,’ r ni a - i t : ;  lIa~ dl i ng  S v et  c -rn: ; . Tinis smnn-1 1 ttnl 1~t m - va lue’
tends t o  cot; I I fln I t m ’  - m’~’v i n - m i ; ;  on -m i ci ins i  on t inat  e.’quipment :; ant the We’aj ’-ons
Harmdl i t nu ,j Sy;; t ~- uns t m n - v t ’ uno t ,  b e n -m n a m~i~~’- m’ burde n in term s of ac m’ m i -c t lye ’  ma in - n —
tenance , n- n i l  the’ t ot .n l. d ol l a r s  m’ eI’o rtt’ d n-ti n- mn -n t t e’qt t i I~me’u1t s of t t m e  FF— 1052
C i nS: ;  Wi - ap o un :u  t l au mdl  t m e; Sv:t t e ’m s n-re’ not  a r e - l i  n1 ’- l e’ I m t - l i u~n- t  i r  n -f  the magtni twie
tn f  ~ia’ t c ’n- rt ’i’ i - I t v -  mai nti ’mna m nc - i ’

1.6 ASROC SY T1-~-~ i ’- k ’ C R A DI L I T Y  TESTING

3 _ m ’- . 1 D i t m o u n : ; ; ;  I -a - m n

: O t j l - A i t  FF li t ~n 2 ’ -l  14—K ~- rov i t t t - :; fo r tint ’ i u ’i : ;t  al latin-un n -f  t t m e  iIARPC 1ON
Sma rt ~n i t i n t ! -  S n - u t  u t ~ a Wi - t i - n - m m : ;  Sy:;te ’m on F F — l I ) 5 2  CIa :;:;  s t i l i’ :- and m s bc- m u
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,n ccomli l :;iii ii n-un :1 ;  i ps i - I  t ine.- ~‘ I  ass n-s they  undergo Fi isttl inc Ovex-)maul - To
provide SI n- m i~l a u  ~i i  ?, i , i c i e . m i d a i i u, - , ’ f o r  the installatiomn , al iqrmme ’nt , weight

e:; t ing , System O } ’ - i  i1- i I i  t v  Testing , n -m d t’ it-ia 1 check—out of the HA RPOON
ju st n-I lin t in -mn , NA\ ’ s ; -C P b I I L A D I V  inn - ; ;  prepared Puh i Itu it in-n T I H O l  ~l , 2, 3 , 4 ,
an d —5 . Pul-ili~ - . i t  i n-ut T—1821-- -1 si ecu, f n i - : ;  the Sy :t t e m m t  Ci -c - u 1 1 ; i l i t  Tt-st ( SOT )

w i m i c i m  n - m t  d v i  :;,‘d such tha t  all e-le’ctrical , m n ecI m an i c a l  , and
h,’ that;I ic  ‘ t ’ mmt ; ’ — - m i - n t  of rh- ASI-s ’- C 5- :;t c - tnt are t i - s t - a d  to a f u l l  woiking load .
Tine t e.- s t  I i:; only be’ I u l  1; cn- imdurte’d when all weapons In n -y e been o f f — l o a d e d .
S n i t -c  t I n s n-mi t I - ‘ a It o ;  - i t ,  -t m i t  - - a t c i l  any :; igni ficant ren-;m ~’r immg corrt ’c- t ive
mainIcunan ce,’ act t n - t n : ; , no n - - i~ i~ i t i repairs  beyond replacement n-i hydraulic
ho: te- ; ;  ‘i t t - i  I i ]  t : ; t  l ’ i ~ -u t~~- a I ~ c ’ t mi t~ e~ i de nt i  f l ed  as being i-e . ’r io dical ly requi red .
The ’ r e t  n- u - - - i t  is n n - - t -om :mtt m , - u i t I e i ti-tat the’ SOT provide’d in  NA V S EC P H I LAD I V
Pul m i l i - a t  t a t ~ T— i f i O l — -1 i i , - ; ; : n - -~ i a;t a pr e—B 0U , p r e— S RA , and pr e— R OlI  t e s t i n g

‘ u’o~~ i n - m a -  t o m ’  I , ;  ide ’ m n t ,i f ; t :~,t m a im of unc ,-c~-s sam , ’\- sy s t e m  r ep a i r s . Ti’ie san-ic
test  - -u - n - I t t - I  -ad t n - i  1 i -w m m m~t : \s t - !:m ri -p al  r wocmld fu n c t  i — n u n  a~ an aot - c - I - t a m t c -c-
t e s t

3.o .2 ~;- - c ’ -a::m; m t- - : s I a t  L o t : : ;

The.- t a - i 1, - ’ , ’ i i ;  m n , - _ t t ’ — t i -m m n - a t  t n - i t s  ~t m -  ri -comm ended:

S t - - c m ~~;
- t ; ; -  :- -~ T ~~A\ 5t” c~P h i l  L A I ’ I V  P l i h ij y u ’ i t  ion T—l8 2 1 4 as the

• m’ - - - ,: m u’ -d r ’~ - ~ c ’Vi - m ’ t i n - t m l  am i d i - r e —  SWA h e .’ ;; t - Specif ic  i c -rn - i  L S should
1e.  j d t ’u m t j  t~ i, -

~ i - -m : I C ’ - I -a : : is , h ’ these - tc:;t re.’sults -

• - cit ‘: I - S~~~ ’2 at ;  t ine  rc’cle.n i r i - c l  post — repa i r  acceptautce I c-st

1 . 7 LOG I STI C S r rr -  CT I~il ’P0VrMt-~NTs

- 7~ 1 Pm ;~~- t ; ,  - - ;  in - : :

C t t i ,~l t t - ~ I ( : 1 5  i : - t t - . : l : ~ n, t W d: ;  1 t : t C O V c ’rc’t i t h a t  t h e ’ i i i st a l l at i o rn  of
S t m t m A l t  F F — l 0 ~- 7 —  ,C n-i t F — C,”- 2 — 7  1— K , which j ’r n - v t t i i -: ; a f u l l — j oe- c-i ram
capahi l i t ; -  f a r  t t~ ASC ;nC ’Ci i i ’ i -t loade r Sys tem and provides maximum opera—

iona l  , :, m f - ~ -: i t - i  t a m  t t i - : ; a m m u - i’ : tt , amndar ,-ls b; moth f i c a t i o m n  to ASRO C Di rec t
-o n - h r  5’:S ; t , ’m , t i -S I - i -cl  i vc’ I , ri - ; ; n m l t s  in  a chan-~ e in t i - i c- APL miumnber as-

s; -p ; d t - - t h e -  AS C- I ; ’ P t  n i - - -t t on-dc’ r Svs t ern .  I n s t a l  lint  ion - ‘- f these.’ two
~~~ij ’Alt  S Ca ; bf’i ’n u - - t - t - u ’ t i - d a:; coninp le ’t c ’ on a ll  but  one F P — l ’ ’ -2 Class sh ip ,
but n - Il ; : t , t  m m m l  ~- : t  n - t m - - e n - t  t n-ut :; dun  m n ij  t i m e  data i - e.- O t c i ci we r~- repor ted us i u g  t h e”
tn ld  Al l -  nu rn bc-m’:: . ,-‘t: ; i n m l i c a t c ’d in Table 1—1 , all rnaintt’mnamnce,’ reported
agains t  t h e - ASRCC i ’la- i -t r ohydrau l i c  hoist  au-id the .’ trave l i m t — ~ I~r idg t’  crane
was unit’ m- A I C : ’- ~ 0l ~m e. C1 ;C- and 572 180003 , rc’s pi ’ ct lye ly - Co:tn i’ le -t  i n - m m of
S in i p A l t . ; l- l- ’— i o - o —  In~K n -n -I  IT — 1 0 5 2 — 7 , 1— K  r e s u l ts  itt t m e ’s, - APi , :;  be’ing supe ’r —
sede d hi 1 ‘\ t - r  58lot~o; i I  n- . S inc, ’  una_ ny of those Sh ipAlt  im n st a l l a t i o n s  were’
comI’le t e~l - i t t  r m t t - ~ I me -In - I n- j e t  i c n c l  ;mt - t ,’d in p rep a r at i o n  of t h i s  report  , some
mai n - n t  i - m m a m i c - - - tot mn - ut ; ; :tn -mm Id have bet ’n ri - !-c n r t  e ’cl :m: ;in g  t ( t i  m e w  APL ;  however ,
tmO fl ( ’ we r~- u - i - h - - i  u t  - - d - I t  i t ;  assume d t m a t  t Ine : m i u  i t - s  n - 1 -  r iot  , i ; - a  r e  t h a t  the
apj-n I i an - It  le  Al ’  I - numbc’ r has i- , -e.n m changed .  It is the  re fo r, - sm m t l u i c ’:; t e.’d t h a t
a l l  FF— 1 152 C1 i a - - ;  : ; i t i , I i : ;  he n dv i : ; ;n l  of the  chamn qe l u - i  A P I -  numbers for  the
AS E-I OC Ii ’ t u ’t d l  i tm - i  Equipunt e ’m-i t , and t i -t a t  cop j c’:; n - f  the new A P I ,  he provided
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A l L  11C 4 4 ’ ;t ;t21 l i i i  t he .’ T n - m p e .’du U a mn d l i n g  -~e]ui pmefl t in Numbe r 1 Magazine

• doe’:; u n o t i i  ;t t any 1:; : ; i i c t a t  e~ ul ~ePL~ and doe;; not provide spares iii format ion
t ot -  t i - i c’ Api m moul t - I 777(~~C u - t i n - i  m i hoist or i t s  as: ;oci a t ed  lu b u - i  c-ators . Discus—

• ~~in -f lS  s i  t i m  N A \ S L i ’ t , - c ( m m m t e . _ i l  m , ’ m : : n - m m u n e ’I j u t u t i c u t t e d  t h a t  ~ it ii ’ :; t t ’ e.’u l i m e ’ t t t  lv  c al l
I ~‘i t I : t  n - t m m nat i n - m t  0 m m ti ’;s’ to imlm t n - . i  mu repair  1- _ i i ’t ;; f o r  t i m e - ei n a j m n  m oist  j u i ce ’ i t
is not c ’n -V e. ’ re ’u i ; i t t ~i, - n  Al’ I i$-1 0021 . NAVSEC pe’ r : ;oul mm e-  1 s t a t  e’d t 1na t t iney  have
Ctu s t om miai  Iv  m i - h - t ’ n i - u l t ine ’  : i m i l n ;  t o  tine manufacture r n - I’ t ine. - chain ( m o i s t  for
that j u n  fo u -um n ,nt m - ‘ m m t m m m m c , - t tm , ” we.’ i c ’ un awar e u ’ t  an n-i-i-i icab le .’ A_ri . .  D u r i n g  t i - i l  s
a u n n - I v : ;  n- ; , AP I i5 I C n - ; iO ; 1I wn-:; muh- umt i fie’d 1:; being applicable’ t i m  t in t’ ARt) mode l
1 ’ 7 e - C  pne -umn-t  t ,ii Iy -api m a t e . d  chin iun ho ma- ; t i n st a l  i i ’il as p ar t  of t he ’ Torpedo

M i g a :  L i i  } I t um ~1I m u g  t - : i I t u i l - u m n e ’ m m t  - i t  1:; 5 t m u P ? e : ; t e ’d t h m n - t  APL ~l 5 $ 4 2 t ) t ) 2 2  for I tm ~-
T~’ m j  i’ - I - ’ . i ; : i i  i t m - u  i-Cpu t I’me’tnt , Ntuuibe ’ r 1 M~t ij a~t tune. ’ k-ic n e - v is e d  t in re.’ I’ in-ct  the
a - a - n - i- L a t e -i  AI ’ i .m ; , t t m u - l u u l i m n u j  t i n e -  ALt ’ cin ini un i i c i t : : t  j - i ’ e - v i ~ i u : ;i y  ideuntif it ’d , the
1 ubi c i t  - - m : - , n-: t 1  ~im m ; -  i ’t lie - n in;; t a i l e d  e ’u L t t ’ i  I -men t , i : ; , ; u n , - i n - t e d  w i t  C t i n e  Torpedo
U n - m i d  liui -t Egu t j - mm ne ’ m t t  , N umnln e’m’ 1 M u t u l a i t  i ne - I mu add i t  i n - m m , Sb i 1  ‘A I t Fl-’— 1 ~m _ — 4 3B— K
u n- : - i’t ’e ’mi t - ;  - ut - ui , win i c i i  i um mj - m oVe’S sat  e’t y m y  n-dd i m g  ‘u w e  m~e i l  t ~t V e ’ u 5 i mlg n -mn d

nm~~m i m i ~~i i mc ’ i : ;  I i u m g  , a i j - n - l -  m 1 i t  i i ’:; n - m i d  lmv mciii i i-~- - jun g t h e .’ ut a t tun -  I t i n - V e t s l u-ic) i m i st a l —
Lit m n - ti - Tine -  ,tLlul t t - ‘ i t  u - I a :;e5- u m u m u i  pne’umat ic -n - I  ly j m e wer eui  inn - i t ; t , i t ;  well as

t i m i ’ i t  i m i - u u :m u ’u i m I i e . -n - t  m u ’mm::  iun !’leme, ’ m t t e u I by t h i s  a - l t e ’r n -t i o n , w i l l  i n t u  c’dcmc - e’
_ i L1 I ii’n.tl m ,‘~_ i : ;j O n s  i m i l  i ’  API 0~ ,1 410022 . It n; ; m e’c -ounnle mi ile it t h a t  t i m e ’ impa ct
u ’t t i m  m pA I t  h- - I- - — I c - _ — -1 —K be.’ c o m m a - i  den c i i  dun ’ j un g t ine - :; t t , n q e St  ia - I t ’ e \ ’  i s  in - u n o f APL
0 -- I -I ; ~0_ ~_ . 1m m : ; t ~t i i t t  t ons  u t Fe ’ t ;c l u e ’e. l iml  e~u l t o  i’n-lfljtl, ’ i t ce ’ u r n  L - Y  - ‘0 arid u - i Ci t imn uc’
t h t t _  -t m - m I t  F? - - t  ~u nc1 i - Y 00.

1 . . - - K, ’ an- -mmnm t m e. -u- m u ia t  I c ’mt : ;

‘I ’t m , ’ t o t  in -w i m t - ;  ms au ’ ’— t i  run n - i t t  n - mm : ;  u m -~- u , ’ uai i m tmtm ne m mu l , ’ il :

• A , iv i : ; , ’ i i i  I F —  l u t ’ 2  Ci is : ;  : ; i n n i ’ :; t h a t  A 1 1. C81 0t~00l~ i t ;  c u r r e n t l y
-
~ 

- I m - - i l  - le I - -x  1 I i -  - A: Cc ’c i I n - m m d l  .~ t i u j  Si t ; t e r n  _ t m m i I  en :; t i r e - I ha I a c -n -i -v
1;; a - t m ( - - - m m - i.

• \ , h c ; a- i i i  I t ’ — i - - I C L m t ; s  ; t ; t i - : ;  I ( m a t  API -01  O ut ;C1 ;l l  i~-; un} ’l’ h a - a b l e’
t a - i  ‘ he ~mLt ’ m t mo , Ie - I ~77e. i I - t m - - t im _i t i i n - I  1; u ’ : ’ i m i t  a - u i  , - tm ~t m  mn ( m i m i  ;; t 1 m n : ; t  al ie ’~ii
i t t  2- - m : - - - do NmimmU , e . u n ’ i M a i n ’  m m m c - -

a- r I C- - t m - ;  t e ’ t’umn , i t  u s  i- i - c -omntm ne ’u ic1 e.’~1 t ( t t t  APi  B5-142o ~- _’_’ t n - n  I (m e. -

t ’~ - l - - d i ’ t , i : : - ( l  i t t - I  ‘~I t m m I - t m m i ’u - L t  , Numn ,be’ m’ I Ma - - mn - z i u -me I-, ’ revi  :;e’m.i t o  re’ h  l, - u -t t l i e . - n -p —
- I i  c a t -  le ’ Al - i  - - o t a ll  per  i t - h a -  i~St I e’c’ j t i ipuneu nt  1; :mu~’1-ort i r iu l  t ine-  - i n - l u ’ kIn -m u ll im nq

- : t t  , i l t u  I u - t m  i tS I h ose.- enjU i I~mmn e- u t t  :; tdiled by Siti  pAl t. i- i- — lc ih _ ( _ .~ 3S —K -

1. ti t-( A I N  IC CANcC ’ t STRATI- C ;?

It , ;; i i i  I - - u ’t t h i s  n - i n n - t v : ;  j t ;  in n -y e ’ shown t h a t  t ine components c ’ I  t h e ’ t- t- ’— 1052
Cl a~; - ; Wi~a~ i ’u m : ;  i la .xndi  i n u t  Si : ;  i i -ms ( m tvc ’  not  ge m ne . ’ t n - l  iv re’qui re’~i a 1 5nnqe. ’ amount of
on-n t o  oh I Vt ’ tmt ~n i m t  ,- mt - m t c , ’ n -nu t  i i — Vt’ t i  ve’n no i mie l j  cat ion of a neil U~ remen t f- a n
mn

~
t in - i ’  c iV i ’  n ’haiu 1 0 mm i p
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3.11 (n -, t i IA ) W— ON ROH K l-IC~I ’ I R&MFNTS

TIme r e s u l t s  of t h i s  an a lys is i n di cate t h a t  t i m e ’ f o i lo w— o n  ROH require—

I 

tm me.’ : tt ; ’ n -ma-  i , i e -ut ia-al to those fo r  t I m e . - 8a sct l i n e .: ;‘i ve - t ( t a U I • Insta l l a t i on of
t ( ; e  h ARPOON We-al’n-un: ; System provided for  by O t m i p A l t  F F — 1 O h 1 — 1 1 4 — K  may pre: ;iamn t
uni l m m s ’ m-r oblemn n s in we 5li - ommt ; handl ing not cur ren t l y evj de’m - i t- , Howe ver , the
Si-s tem Operab ih i  t i  Test , p r ev ious ly  d i s c t m : ; a - e .-d n-nd rccommemnde d as t h ~- basic
t i - t ; t  f o m  clet,’rmining the need for  corrective maint enamnc c for  the ASRO C
C i t e -c t  Loade r Sy st em , was cle velopc’d to include HARPOON h a n d l i n g;  there fore ,
no mn5n j ox’ p i’ol’ u -ma - in it ’ e xj ’e.- cte.’ d
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CHAPTER FOUR

CONCLUSIONS AND RECOMMENDATIONS
*

4.1  CONCLUSIONS

S i g n i f i c a n t  coruclu siorn s resul t ing  from this Review of Experience are
as follows :

• The Weapons Handl ing Systems of FF— 1052 Class ships have not been
ma jor  con t r ibu tors  to the corrective maintenance burden.

Major restorative maintenance for the Weapons Handling Systems
will not be required during the Baseline Overhaul (BOH) or durinre
the Engineered Operating Cycle (EOC)

• Ship’s Force personnel are normally capable of maintaining these
systems with occasional Intermediate Maintenance Activity (IMA )
assistance

• Current PNS procedures , as modified by recommetndations of this
report , are adequate to maintain tha -- Wca-’o -or s H a n d l i n g  Systems
throughout the EOC.

The determination of specific repairs to be accomplished on the
ASROC Direct Loader System during BOI-I , intra-cycle SRAs, and
follow-on ROHs should be made on the basis of the System Operability
Test (SOT) results (as defined in NAVSECPHILADIV Publication
T-l82l-4). Post-repair testing should be accomplished by using
the same procedure.

• Continued reliable operations of the Weapons Handling Systems can
be expected with the performance of the recommended maintenance
actions listed in Table 4—1 .

-I

4 .2  RECOMMENDATIONS

Corrective actions and planning activities identified by this ROE are
categorized as follows:

• Baseline Overhaul Requirements

• Intra—Cycle Maintenance Requirements ~~~~‘ -

• I
- _p

~~~ ~ 
--  

I
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• Follow-On ROH Requirements

* Planned Maintenance System (PMS ) Changes

• Reliability and Maintainability Improvements

• Depot-Level Improvements

• IMA-Level Improvements

• Integrated Logistic Support Improvements

Specific recommendations are suuuunarized in Table 4—1. A detailed listing
of PMS changes is included in the DDEOC MRC Evaluation Table of Appendix C.
All r.’connmenclatiomis resulting from this analysis are summarized in the DDEOC
Action Table presented in Appendix D.

20
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SELECTED SOURCES OF INFORMATION

The following sources of information were used as the basis for the
Review of Experience of the Weapons Handling Systems :

1. Generation IV MDS Part and Maintenance Data for DE/FF-1052 Class

I 
for the period 1 January 1970 through 31 October 1976.

2. CASREPs for the FF—1052 Class for the period 1 January 1972
through 30 June 1976.

3. Technical Manual — NAVSHIPS 0901-470—0002 , Chapter 9480.

4. Technical Manual - NAVSEA 0901-LP-700-0000 , Chapter 700.

5. Type Commander ’s COSAL , SURF LANT , 25 May 1976 and SURFPAC , 23
June 1976.

I

6. NAVSHIPS 0975-000-2010, Type I Equipment Manual for Torpedo
Handling Equipmen t, dated 1 May 1968.

S
7 . NAVSHIPS 0975-00-4010 , Type I Equipment Manual for ASROC Missile

Handling Equipment , dated July 1970.

8. NAVSEAINST 1049.2, Portable Ordnance Handling Equipment Allowance

- 
for AAW and ASW Ships, dated 25 March 1975.
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APPENDI X A

BOUN DARIES OF THE WEAPONS HAN DLING SYSTE MS

I
Thi s appendix presents the boundaries of the Weapons Handling Systems

as defined for this analysis. Table A-i lists the major components , and

quantity of each , found on each ship. In develop ing this table , an attempt
was made to resolve inconsi stencies among Type Commander ’s COSAL and MDS

report ing data , but all such inconsistencies could not be resolved. This

configuration is the best estimate from all available data sources.
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-, APPENDIX B

CA SREP SUMMA RY

a

a

Fif ty- two CASREPs for the FF—l 052 Class Weapons Handling Systems ,
covering the period from 1 July 1973 through 30 June 1976, were analyzed
to determine the types of critical failures experienced . These results

- are shown in Table B-l , categorized by type of fa i lure.

To determine the rate of CASRE P submission against the systems , the
to ta l  number of CASREPs was divided by the total ship operating years
d u r i n g  the CASRE P data period. Thus

CASREPs 
- 

52
- 

- Ship Operating Years 
- 

114.4

0. 45 CASREPs per Ship Operating Year
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Table B-I . CASRE P SUMMARY FOR THE WEAPONS !W~DLING SYSTEMS

N umber Number
Percen t of ofReason for CASREP 

CASREPs Total cAsREps Ships
Reporting

AS~~DC Electrohydrau lic Hoist (APL 581060009) 48.1 15

Faulty Part 6
Hydraulic Problem 5
Ini tial Instal lat ion 2
Elect r ical 3
Mi scellaneous 1
Alignmen t 2
cannibaliza tion 1
Personnel 2
Unknown 3

Subtotal 25

AsRoc Travelin g Bridge crane (APL 572380003) 30.8 14

Faul ty  Part 6
Hyd raulic Problem 2
Initial Installation 2
Elec trical 2
Alignment 1
Personnel 1
Unk nown 2

• 
Subtotal 16

Mk 13 Mod 0 BPDSMS Loader (APL 006220063) 5.8 3

Faul ty  Part 1
Ini tial Installation 1
Design 1

Subtotal 3

ASROC Hand Pump (APL 016240035) 3.8 2

Faulty Pert 1
Hydraulic Problem 1

Subtotal 2

ASROC Over—ti-ic-—Side Handling Air Hoist 5.8 2
(APL 580540022 )

Failed Perts 3

Subtotal 3

5”/54 Ammunition Pneumatically Operated 3.8 1
Whip Hoist (APt. 580630057)

Failed Parts 2

Subtotal 2

ASROC Loader System Hydraulic Power Unit 1.9 1
(AP t. 016750004)

Burned Up 1

Subtotal 1

Gran d Total 52 100.0

B- 3 
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APPENDIX C

DDEOC MRC EVALUATION
I,

The DDEOC MRC Evaluation form in this appendi~ specifies all recom-
mended additions , changes, and deletions to the existing PMS requirements
resulting from this analysis.

The col umn headings of the DDEOC MRC Evaluation form are explained
_ as follows :

— MRC Title — Description of maintenance specified by MRC

• MRC Number - Iden tification number of MRC

• Responsibility - 0rganiza~ ions responsible for change (if any )

4 Current Status (self-explanatory)

• Man-Hours — Personnel time burden allotted to complete maintenance
• action

• Frequency - When the MRC maintenance action is to be performed ,
e.g., D 10 Daily , W = Weekly , M = t’bnthly, Q = Quarterly, C 10 Once
every cycle, R As required , etc.

Type - Perform maintenance (P ), or survey material condition of
component (S)  

-

• Who Performs Test - Maintenance action or test to be performed by
tender , DDEOC Site Team , or Ship ’s Force personnel

10 Where Performed (self-explanatory )

• Data - Indicates whether data are recorded during perfo rmance of
main tenance action

I

I

I

I

I 
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DDEOC MRC EVALUATIC
R(SPONS *II LITY CU R R ENT STA TUS MAN HOURS FR E QU EN C Y

MR C T I T LE NU MeIR
NAV SEA DOE OC NO CHANG E R I V I S~O~ ~~~ 

PR5 ~ J~(OC POSl
M~H

OEOC 
~as oucoc POsT-oo~

Inspection and Hydrostatic Test of TBD X X - TBD - A
Installed and Portable Flexible Air
Hoses Used in the Weapons Handling
Systen~

_ _ _ _ _ __ _
_ _ __ 

_-

• PERFORM MAINTENANCE; S • SURVEY INSPECTION

I



-, —
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4

SHIP CLASS: FF—1052
SMA NO:

~~C MRC EVALUATION SYSTEM: Weapons Handling Systems

M IIOUN* ER( OO E NC Y TY P I IN OPNN ,ON ~~~TEST ~ NLRE DATA
PERFORME D

REM ARK S

~.C ~~~~~~~~ ~~~ ~~~~~ p~~ DOEOC TEND ER D010C _ £—AT $(A NO

TBD - A P ,S X I,S No Develop an annual PMS requirement to visually
inspect and hydrostatically test to 150 psig
all, installed and portable flexible air hoses
used in the Weapons Handling Systems. m di-
vidual ships are to prepare equipment guide
lists.
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I APPENDIX D

J 
DDEOC ACTION TABLE

I
I DDEOC action items are presented in the table of this appendix. The

table is formatted to provide the implementation status of changes through

completion of the Class Maintenance Plan and to serve as a ready reference
to speci f ic  sections in Chapter Three that address in detail the problem
involved.

• *

1
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_________________________  _________  

ODEOC ACTION TABI
AC TI ON ITEM ’

_________________________________________ ODEOC R EPORT
E VA i UA T I O N ’~ 

ACTION IT EM DESCRIPTION R E F E R E N C E  RE ~~PAR E :
NO TIRE

p

STATIC AND DYNAMIC LOAD 1. Acccxnplish all static and dynamic load 3.2 NAVSI

TESTING tests (identified in Table 3-2) during
the last month of BOH and follow-on

r
2. DDEOC Program schedule IMAs and 3.2 NAVE

industrial facilities to accomplish
all required intra— cycle load testing
on a hard-time basis.

L 
FLEXIBLE HYD RAULIC AND 1. Replace all flexible hydraulic hoses 3.3 NAVE

AIR HOSES irs the ASR~~ Direct Loader System
during RON and each succeeding RON.

2. Develop an annual PMS requirement to 3.3 NAVE
visually inspect and hydrostatically
test to 150 psig, all flexible air

p hoses used in the Weapons Handling
Systems .

ASROC BLAST DOOR SEALS 1. Replace ASROC blast door seals at BOIl 3.4 NAV~
and at 36- to 40-month intervals
thereafter.

ASR(X~ SYSTEM OPERABILITY 1. Specify the System Operability Test of 3.6 NAV~
TEST NAVSECPHILPIDIV Publication T-l82l-4

for use as a pre—BOH, pre—SRA, and pr e-

RON testing procedure to identify
necessary repairs.

2. Specify the system operability test a~ 3.6 NAV

p the recuired post—repair acceptance
test.

LOGISTIC SUPPORT 1. Advise all FF—1052 Class ships that 3.7 NAV

IMPROVEMENTS APt 581090001 is currently applicable
for the ASROC Handling Systems and
ensure that a copy is on board .

2. Advise all FF-1052 Class ships that 3 7
APt 58109000 1 is applicable for the
ARO model 7776C pneumatically oper-
ated hoist installed in Torpedo
Number 1 Magazine.

NOTE I: DEVELOPING ACTIVITY FILL IN THE FOLLOWING BLOCKS: ~a, b; 3; 4; 5 (IF KNOWN): 6a . IF REQUIRED FOR CONTINUATION C
NOTE 2: DDEOC EVALUATION — AP PROVED , FURTHER STUDY REO D. ETC.

t NOTE 3: RESPONSIBILITY — ACTIVITY RESPONSIBLE FOR TAKING THE ACTION.
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SF111’ CLASS 
~‘F—i052

SMA NO 216—722

DDEOC ACTION TABLE SYSTEM: Weapons Han dling Sy s t om s

S CHEO U LIN 6 DATES
R E PO Rt

R EFE RE N CE N ESP ON SE SILI T Y 
- 

- 
- ~~~~

I
T
N
C

G AC T U Al  ACTI ON T A R E N

RI QO STA RT COM P

load 3.2 NAT/SEA 934
xinq
115

1.2 NAVSEA 934

:ing

tes 3 . 3  NAVSEA 934

to 3.3 NAVSEA 04
Lly

BOH 3.4 NAVSF .A 934

st of 3 .6  NAVSEC
—4
pre 

—

•t a : 3 .6 NAT/SEC

It 3.7 NAVSEC
Ible

It 3,7 NAVSEC

~~ED FOR CONTINUATION OF DEVELOPING ACTIVITY TASK . 7 . AS NECESSARY.

-~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ -~~~~~~~~ --- -



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _________  

ODEOC ACTION TABLE
3 4

ACTION ITIM ~ REPORT
— a EVAL UATI OS” ACTION ITEM DE SCRIP T IO N R EFE RE NCE RISP ONS

NO TITLE

LOGISTIC SUPPORT
IMPROVEMENTS (continued) 3. Revise APL 854420022 for the Torpedo 3.7 NAVS&

Handling Equ ipment , N~znber 1 Magazine
to reflect the applicable APLs of all
peripheral equipments supporting
torpedo handling equipment , including
those components added by ShipAlt PP—
1052—438—K.

* NOTE 1: DEVELOPING ACTIVITY FILL IN THE FOLLOWING BLOCKS: la , b; 3; 4; 5 (IF KNOWN): 6a, IF REQUIRED FOR CONTINUATION C
** NOTE 2: ODEOC EVALUATION — APPROVED , FURTHER STUD” REO O, ETC.

1’ NOTE 3: RESPONSIBILITY — ACTIVITY RESPONSIBLE FOR TAKING THE ACTION.
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SHIP CLASS: 
- —  ~~~~~~ -1Q5 2

SMA NO: 216—722

EOC ACTION TABLE SYST EA~~e4pons~~~~~~1jng 5ystetns

S 7
SCHE DULIN G DATES

REPORT
RE F ER E NCE RESPONSI EI L IT Y IMP LICAT IONS ETC . 

AC TUAL ACTION T A K E N

REDO START COW .

3.7 NAVSEC

o FOR CONTINUATION OF DEVELOPING ACTIVITY TASK; 7, AS NECESSARY.

-- _ _


