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The resu lt s  ul I f ; .i ; t ~ico1 ~iu ; t . -  i i  n t  ; 51CcO1f ~ 1 1 : ; k \ f  J u r f - 1~1 
)
~~u I~ I t1Ofl~u 1

Thstinq (cYr ) or often ~~-: rue i VI r- : Lii 1Cx:IUliU I rLI I iC 1 t . ’ r  ~S i1~~.~u~~ ie I .

Jfl t)USIk’S Odd COO t . JI I lCrL\ISCO ~ i-- 1i ul - to Li it. -

f ) t ( ’ L ~ f L  O~1~ -t1 ‘i~~J~~i )I~ ±5 L i ; L  Le- ; ti ;;~ ct. i; luicL- ’ l  t:O CSLJ J lLltC UI’ ) JFO--

s le et ~ve s ’ ;t t ..iiii ’ s flU L~L;r\ utili Lv ou lurotit. nol u t t t . ’ct u\  ness , ou:t. ’rot .I O I I O I

Suit ~ Hi i i  Lv , or I ueH f u r  1)0(1± i c oL± c u i s.  c~i iS oc coi:~ ‘1 i ~~ by units of

the t\ ’j 0 of those -
~~~ -~ x’cto’d to LII5C 5u id maintain U i s:-.; tori  upon L l’~JlOY~i k .~f lt

All lot. ; t : ;t  it.’ fib uUi r .!’uc:~ tu3 ~hout1 J bc occoniplislied dur inq 01 to assist in

e v i l  ii5 ;t . n ;~ ‘ l ecL  i venos. ; sod -;uitabilit :. The results of 1.1’ are Used to

t t . ’ t . 1.110 ls~~i ntics 1 estimates , evs l.ust  e ~~ i ’r1 ;u ; , ond insure thot a sCSt . ’fl)

1:f ~CC(U .:f odi to tbi ’ ~~~~~

‘“ ‘ii - 1 ’ ~x ) r L  evolitot es c’’rt .~~t n urt t ica l  loqistical SIS; CCLS of two

t o j or  Arii v wei~.-ori .;vs tull3 found du r i v ’  OP. (Jr ret orts o.f ti ie M601\2 t ink

~nid t~ie D1~A4)N AntiLu~k ~- l is:; i l u  were UsE d to s ;ow louist .i . csl . evaluations

ond t icir e ffec ts  u~ ~~~ sroduct ion or deployment.

‘(‘ill s I t - ; . .oIi . also It. ’csnl;f 5n j O (‘01St lou i E t c i i  an~~ushes IIU\’ 110 S I V O 1 J~~d

b~- t s proqrurn n~SflSt.fC r. ~ ~i ’ USC I ) f . . iSt 71 ’ — Is Li to similar s~ s Lenin flu: not

C’l i l_ li i’nite o i l  sr i? ft1O~ \ t .U : , but ‘ - i i i  sn ;ist in I i  :i i n i t  i i i i I~k U V  sw~~r .isus

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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SL(Jl’io: : I

Introduction

P roo r cu l Inun aqers must become nore aware of n -or in :1 .

lcx;ist icol  discre; ’o_i;c .t o_ i .  ~ia~v: of these hidden iot.; i: ;ticol problems -

during Operational Tests (OT) . OP is thc evaluation of ~u; weapon s:’stein’ S

o f f -  ‘etivenoss t.n a t vic:il  usinq unit. The en, ~.h i 1 i L i v ~ of U i-:’ ‘.‘:t .-~:t pci;

s~ ”~~tC~1i and tie ode U . it.~ of i t i  logistical ~u:’~ urt  :1N-  t . iu ;tcc1  I I  ty ~ic~ 1

soldiers in the Arm ’.

~~derii ‘.VeO XJnS systems must orovide a iuoii totive advantage and

Lie nost out of ever bxlget dollar. To meet these chal lcn . Tes all a55 ) :cts

of testint.: weapons s~ s Len s must be thorough , esuecially logistical con-

siderations. Loqistical as;.&-cts of weapon systems will be of paranoun t

importance on Ci-:  kl L Llctielt. ; of (d ie future ( 1) .

Logistical I -reeler; areas that suddenly °c ’: -~‘~~r during Di’ arc por-

ceived os ambushes to t i e  r:xjr oru . Logistical ambushes often have on

adverse effect upon L rcxiue t .ioli or deE lo~’n 1cnt. Tl iet.- add cost, time, or

nodifications to a S’ 5LL~1l. Data from Selected -w’ u in it ion  he’ oFt .: iii

.J~j~~ s of  1970 s1~~,vct.I a cost i rowLi of SeVen ‘erccnt dUe to n u t .  or t

ci) I: iI;t~0, (2 )

1

___________________________ -~~--~~~~~~ -~~~~~~~-— ____



The ~11 ’t i c i t . ’ WI 1 1 identi f y S i k~ eva I l is t e (‘t. ” rf  s i n  1 (xJini ii ’s I _iUi~)i)shC’s

that  t.x~ - i t r r ed i i :  two  ma jo r  Anny Of as1’~u t j ol ts I ’ ’ e~;t s. By the iist. ’ of past DI’

LiLi  I t i t u i t ’ j ‘t O t . ! I U I I U S  flLi\ ’  OVO n I  nuny 1 oq is t  Ical ambushes. I ’u ture  pu x~ t arts

S I t ’ cou i t ; i t . l e r e t . i Li) LIe urt of tiit.’ weapons l e C ’O l U L l O n . The We .I; x ) 11i i  revolid. Io ;I

lii s ~ene r~u 1 lv i i i c i i ’ i~~ed ( l i e  t.l I i~ u i1 t  j e t ;  of provic.linq loq t n t  n U l l  siIpi~~)r t

to  c(~ 1~)at t. - I b :k - l ~ I i ;  ( I) . r il ie e\ eI  i u n ’ T - 15i.nq in~~orLance of c oducinq su~~

j o l l  cos t s  at i t . l  ~k ’1 5() 1 )U0l w i l t  l ’ ”nhl re addi t ional  csupi;jt.;i~; on the I r o u l t — e n i

~~ ann t o t  log 1st I ca I If ’:; i.qnt ; in  systems. ‘‘‘he evor nercaSi .flq i.ITII.ler—

t ir ic t . ’  i i : x ’;: i~~ st n U l l  i s se ln ;uk ’i l I  x r t  t . t i :~~”t. l lu r i n g  Di’ is a~~ix i r 1it

l I i t .  l ( \ f i n t  tea l issinn-;rssiit s ~~“r . 1 ;1~~’~l ~i l i r i f l g  1.he “I S’~ r ’ l l i l.  Di’ 111

Ole 1)BAGD’l Dl’ I I I  w i l l  lx’ u t l l i ~~yd t o  I f l f . U I t e  where soni’ I t \ f l n t  i c i l

- ~ on nuv Ix’ h ih i k -’n. ‘f~
-
~” \~~j A~ ‘t ’onk ( Y ’  If T won an interisi fled ~as;; t i i —

uk itory  t i x j  test eouidact  “h by the ~1odern An ry Se l et.’u’t.t \ n t  en s  Test

va l ist ion and Rev ew (~lASSTER) in 1973—1974 (4 )  . The DRAcOh Ant i I inS

I~eai Ient ; Sv~~t t .~~ Di’ T Ii  Was ~i I  so f x ” I t O n ) k ~J by \~~~I~’(’r. rj r i  in  P 17i (5)  . The

li5) .\~ t , in k is  1 mod i lied 0 t 0  Lank Lhot. i ncoi~~ i~~5~~~”5 s d ii  t e r en t  t . Uii i ”f l t

a I S ti ’i nu i i )  gun t ii. it I ir es convent. ionul anriun i t’ ion oi the Shi 1 lehigh

m i s s i l e .  ‘;‘is’ ~1(t )A2 a r ik  also  has a laser rang ” t i n d e r  a I d  other u~xI if i —

(U i t  ills t o  ;l~ ~ i u ’ i it. ” I he nvr “111.

1 ’ D1-ij’~ ~D Ant i t  ilih Wl ’111o1l S\’5 01’ n a , ’t. r t in ant it ~ink miss ii e.

)RAt. t I S ..11i 1 1011 )hl ( ‘ s i  I I t t  i l  zt ’:; a ‘011. 111- I 1 0 1 i i i ’ . ’— i f  —~~ l ii ;t ~I i I  u~ iej

lii ii - S i i  I t  O l f l k i t  i ‘ a l l y ‘ii dk-’~i I t  t arge t  f r ~ a I t acker whi ch  I ssues elect run i ’

c~~ vunds h~ a w i r e  I i nk  t i  the I l l  ssi i t .’ ( f i t 

-——.

~~~~~~~

-

~~~

— 
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The i t  ‘suits of t .he~io ~t ’ orovij es exce l b i t  essoos I t  ‘SlUlt id CO1) C& ‘ i n : —

~nq log istical . fl Us f l ies .  The act’. i i S  taken liy tT ’ie 5lO(  r O t  fli i lkfl  icrO ( I “U

of tu i ese s ’stt ”nis t.t.’as ‘xck ”l lcnt .  So i. st : ic al sun: or t  l iu l s i t er i  lfl 1 ~0

offices should vi .” - f t i t . ’-st. ” log istical ambushes an thC~s Inn ’ j ieF tcu~fll ft . ’

their , t o -r a i n.

ha t at  .1 cal ambushes ‘re results of items Ii ~~~ in or over ’  l (X) ’~L ’O in

th e  sv’~ta’ms ln L \ : 1 it  ed I~i~ti s L .Lc . t I . Sapjx r L  (Ih S )  alan . T];c : t . r1a . : ” r~ -:; t

of (d’ I .iS “lan is tot.’ re:h0115 ii i i  it’: o~ the nroc r,n’rl :‘ian ai~cF , \‘.iiC ” in  ;utv

that P is an inteeral ‘~irt  ‘f Lie total leve l i ;‘;cn t e f f o r t  ( 7 )  . The

I ha -lan of a \ : i ui 3’:: Len normally consists of ever :tiinq re ’;; i .r r t .’-d to

su~~x~lrt  toe sys ton.

rrj ij s  re or t wi ll not t.~~’U0F all h.\ ; .i n t .  i c : ’l as ects assessed dun n- ’

Yf~ A conce itrst . ion on certa t. i; conro:; logistical ai~iUss ’it. ’s Wi l l t)t: focUsed

to i it.1 t.cate : “roducti a: i or de lo\~ ont si~~~i f;  ciu;ce . ‘i’he 1 ce i at  1 c i i  an’ ect~

selected for this retort are 1’ul. d ications , m i -en , U snortaim i l i t~’ , tools ,

f t . ._~t: a :w , :‘un t and arrlml,ln i tion : “ iC’kat. 1. n , l

.3 

: 
- - -- - .-- - - -~~~~~~~~~~ ..~~~~



I I

‘ r ~~~~~ Practices

There art. ~:~ui: Hot. ’ i s  to: :s oUst ‘~rus L Pr ~dc cot ic .: m i :  to ii.: st ies

.is ’ects Or i o n  to an r h  . A c  o u r  sit~’ stion is -- -hat lo m,a t i .:ol - t  •~~~~~~~ c~ S

F-a. sine tosti - .“ i n ’  nex t seat :e,: is ht.~~ ru~.ortao t are these :mn .)( -cts

to tU total n’’ste ’i 2 ’ ii;cnn • . :ucsti ):rs ‘us t no an sr ’ere J it; the ff1’ J i c s i . n

‘l .u t .  ‘A to ~~~
‘ desh;i; Lin is tniscd u,anri oh S -cLi.ves of t~i~ t es t  a -ei;c leO

ma Lit . ” t . e l o o t r e ’ t .

hit .- . - nr ; -i ;f :‘ract ’. leo of fil’ for n~~jor s:st errs 
- 
‘facet.; t.” !’;lmhas; s on

t. tcI U1i: , L ’i~~t 1 1:t l that all he-: en tori a establis ied ca; he -s,. it i  ii f~ oH i :iclud . it .  i ’

i x ;  i sc .ic  su .~.erttab~ l i t2 .  ~h is one of the most fundamental neaa~ires of

ak’rt.ier or t io t  a ,;-:~~tien: should urogress t:u’ou rh the ac.. ruisition -recess .

-~ in .”r ;  salt ; s:~acton: results are ~cIuevet.i , tests need not I ‘u i’eueatet. i . HUe;;

test . results  reflect significan t deficiencies the program is slowed unt i l

Lit ’: are corrected and nuno times \‘er i lied b’: no cest
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: 1 .t’2i~1 ’~ 111

dtut.I’.’ Pr Umcu ~-h ”LioHn lo t . :

P; :‘ieP;t.xk~lo~ used in ~t S imosm ; i t t - thea ”‘ I o U  st 1 c~-l asi . ushes is

l- tsed U..X,Di’i Lao ex t rac t ion  of ca~~ot; a i scn ” .’a 0’ ic ; ~roin 011’ P i t a .  This

t ,ata was cut ot .s~~l tao l o t  i st cal su;somt  elan s env i~~i~~ic-d Ion tUt.~ s~~sc .oms .

The co:. ’J risi ai:~at.isI~~’m ; ;-:-ane :n’iaf’ :ict. i a:; to ‘ - ‘n at ef;  ‘ .‘cts sore : ac’ie unon era—

o0c t,iOI l or Ho: h~o k - i t ’. . ‘t he  l U  h’i\~~l\’c\i had al too;sto cr im e.; of act r n :

it ; tes t  5itu~~t .ions oz:’l .  th-.- ; t .  decisions ~tFO . iscus’;o S

The discussion and ai’iaL’sis of the test iot a also ‘movi es in’-

formation of how sorr~ - an ts  of ts;e h’ \ .‘eme onnh-~icLO U The units a.”i~ ct “
‘

to test a s’- ’sLs’: ant.’- nenr ’a .i l-  seloctt.xi on the basis of how the s ’stoni wi l l

ire t.Ie ’lo’ ’ed. A Les t unit  is usually introduced to a no’; ;.i” a’ . .on s ’st t.iltt

d’IrOU Ttl ‘uL . - iicn Ll005.  PuPlicatio:is su:~sj rt tI;e s nifter ; ],o inc ic .nt ant ’ to the

o o n i to r  ate maintenance at.,-nsonoel, ;os to our-r a te  an~’i mainta~ n it suc—

-:ess f u i  1 ’ . The sU-aLeJ - ’ su~ licot ,ioi i~ t ius t be clear and occ’t.u’. ;t e. The I ’d

and the Jo ;  is ft 0 U i  I t est  ovalsa t o m  must \ t .ci] :  closely when ct.ianqes ai’e

m d i  c’ ‘ted .

5

~
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Changes to publications ma:’ involve a sia’nifican t cost to the

program. Prior to OT the sys tem ’ s mt±-lications are made a portion of the

ILS plan . The twe wearons s’~stems involved j r this analysis had draft

publications for their CYT . The contractors for both systems were confiden t

that their draf t publications were ready for publication .

This confidence was short-lived as the testing progressed . Dur ing

the M60A2 Tank fiJi’ there were 321 corrrnants received concerning publica-

tions. The basic complaints by the test units indicated that the tech-

nical manuals (In) were inconsistant, too complicated , could not be under-

stood , and were not routinely followed. The PM grasped the situation

early in the (iii’ and upon cempletion five 11is were conpietely republished

and more than 500 pages were replaced in othe r manuals.

The test units provided suggested changes to the publications.

These suggestions were passed to the PM by the test evaluator. The PM

evaluated the changes and passed them to the contractor for incorporation

into the publications. Anything from minor changes to complete republish-

Lricj ira : be recoimtended by the test units

.6
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The significance of the M60A2 Tank fiT p±lications resul ts were

that the corrections did significantly enhance the tank ’s acceptabili t~’

upon doploynunt . ‘dir- contractor incorporated tj;~ changes L”~to new ~tio-

lications . T u e  cor ,Lraetor :1Ou res1ronsibilit ; for the prooperational

support and Lh ,tt he continue through early t le’ .lo ;’men t (7) . Al though

the contractor Ii:td t im i ’ . 5 n ; ;  iLi l it :  or the : . uU I heat ;on s , a considerai)le

LI cost was incurred Pu . ’ to Lie  : i l U t L & ’r H’ ci ia’i en ir ’ivol’t.’nd .

¶ )uninc the DRPdOU (Yf th ir ty—three  to ’  :5 ’ ’, o’uLa icata j ot; chant1es

were submitted by tie test units . All t.’hrai;e:; wo rn ,- r v ao ~’,’o, i U’; the DRA(ii’L

111 arid forwarded to the contractor . The DR1~COd contractor had proo: x,’ma-

tional support responsibilities similar to those of the M60A2 tank con-

tractor. The publications pro posed for the DRN’JO~’J were found ado luOte ,

however the changes incorporated did assist in the operation of thc- stem.

T~e cimrm (J os suhmitted by maintenance personnel during the tesl related ft

ana r t e  imrorvenicnts and overall lower life—cycle costs .

~then compar ing the nunbcr of change s per each test there aL t )eai’:-;

to be little significance in the DPJ’r~ON results . The nunt)er of M60A2

tanks deployed is several hundred . The n~ nber of DRAGON missiles employed

is in tlm c ’ thousands. Tore comparison may be better explained Up the re-

latively few tank battalions involved with the i-160A2 tank as with all
I

infan try and n~ chanizcd infantry battalions in the Arniy involved with

the DW’(ION missile.

7 
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The publication changes made during and afte r the D1~\I~i~ (Yl’

a5sisted in Lhe acceptability of the system by the individual soldier.

This in turn resulted in be t ter dc1ilo~nent acceptaiiailiL’ and confidence

by the units concerned .

Preopera~tional support to include operation and maintenance pub—

lication s b~ contrac tors proved to be an effective method of handlinq

publication changes for both systems. The program mana gers could have

published the manuals prior to fiT , but both used test results to insure

better publica t ions and thus better acceptability of their proqrai is .

The second rust cawion lo’j istical arr bush showr~ by the test data

used was spa r e parts stock acjo. I3oth systems had anticipated and stocked

s~n~re~; accordinq to su~.uort plans envisioned by the Lii .  Spare part s .ime

one of th’ ’~~st eYpe:msive elements of the ILl ( I . ) .

r’ ’scriI~~’d t ea- i List (PLL) , unit spares , and Authorized Stockac’o

Li sp I-’~H ’ 1 , ot t  . i t an i t i  spares , will not be finalized he testino , how—

ever base daLe is u su ,m1l ”  extrapolated and used in the initial deploym ent

si ire: ; s t an.  ‘4ormalli ’ , the longer the testing period the 1’ etter the ojate

‘ m e ts data wt  11 U’’ . Durinq tYI’ all repair parts orde red and used P1 the

test units must hr recorded and ‘ulaly:3ed .

During the M60A2 Tank fiT , 243 I’LL l ine items ~ma d three or more

demands during a 180 day period , thus - tuolify inq them I ’ m st,oci;acie . A

cxinplete demand tr ;stor ;  was established for 2 ,890 r’o~uisition S su l iS lt t ’d

3



during tie or. The proposed spares were exceeded for both I’LL and ASL.

The ru st significant cost increases were in the 1\SL . These additional

spare s consisted of high cost items such as wiring harness , gear boxes ,

roller hear ings, converters , and electrical re lay panels .

‘die PM .rnd the contractor approache d the spares ambush join tly .

The- PM did revise his initial spares plan to include additional items .

The contractor made improvements to many parts as a result of the fiT.

Iriproverro nts were made on tic turrent traverse gear box , generato r con-

tro l box , in—batter y switch for the main gun , missile trackers , and laser

range f inder . The spares ambush was solved , but at a considerable expense

to the program .

The P14 had many courses of action on the spare s ambush . i ir’ could

have deployed the system with the initial spares plan or with ad ditional

spares as indicated by the fiT. The pr educt ion of additional spare s and

the improvements made on the system prior to deployment did effect both

production and deployment.

During tao DIAGON OT less spare line items were utilized than

anticipa ted by tire Pi’~ logis tical supeort plan . The line items utilized

were pr imar ily high cost items. The PM had estimated spares for Lie i r o t

year of operation of $1.5 million (6 ) . Test resul ts indicated that this

figure was consider ab ly short of what would actual .l- : be required . ‘die

con tracto r was also re~ ~uir ‘P to make certain fixes and harden sevt ’r-el

9



I or ’t s ,. t’O~ - ci .  I l y in $ h - t r i , c l ;  -r . ‘ !‘Ik’sv costs , in t urn , did adversel y

- I l  N -c t t b -  1. ~~l ‘~ ‘~ -n . “‘he I)HAtiNi~ ‘~1 cou Ld have used his initial spares

or used a mod i f i ed  os.it ’es p la n indicat ed Pp the (Yr . The adoption o~

o ‘ -~~ : : f i ~~I O m k I t ’ ~ ’ m ;  ~) I O O  O~K. s v S b’l  tiT ri )\ ,O ’flI& ’flt d i d  p m O V i ( 1( ’  b Y  - i  ‘~x ) r ( ’

I & ‘ o’’ -, ;~ ~ ir t ti me uo~ ‘i

~ ‘ot  - no! ii rot; that is ot ten overlooked unti l  i ti is put into

rs~- Is the systems transportability. 3oth systems , J ( ’Oe trans port . —

I ‘ , h M ‘-~-er hot ii had s t a t (‘P that existing combat loads ~ouid be utilized .

~; rnct ’ ~u’~i~n m i t  ion and other re~~r i red supp ort are in the combat unit ’ s basic

load these must, be addressed dur nq OP . Both systems had as impact on

total t ra t £[x)rtat ion requi rernents.

During the M6OA2 Tank (YT the unit trar .sportat ion section did not

have the capability to supp ort the unit with the exi sting basic load .

The basic problem related to cubage required for the aamuni .ion mot , i r e ; ’

than weight. Infor mation received from previous testin g i ndi c . r t ~~ th~t

oaper exercises had been used concerning weight to be transp orted . ‘ do ’

~obage of the 152MM armiunition and Shillelagh missiles was three t i~i ’r;

that found in a M60 tank battalion .

The PM and the user rcsolved this ambush by a reduct ion of the

amuni tion basic load . This was accomplished based on the fact that the

main gun was more accur ate at longer ran ges . Department of the /\~rnr~’

h eadquarte rs also ot ,‘it , rxi  that rio ad dit ional tr ansportation vehicles

~~uld be assigned .

10



The DRAGON (Yl’ had s i m i l a r  result  o. The ~mnrriunition basic l oad

data received front the user ret b ’ct i ’d a requ i rement for 836 ~rk t i t : i o n r 1

cubic feet of cargo space. This i t o , - rt ’,is xl cubacjc c - ,ini ’ from the facts

that the DRAGON missile rep l aced the 90niir coilless rifle in the infantry

battal ion. The 9Oni’n anmun i t ion is boxed two rounds per case at 1.21 cubic

fee t per box. The DRAGON missile is seven cub i c foet boxed . Based on this

inform ation and test results the test unit requested ~t . lti j I J ose ! cargo

vehicles to transp ort their basic anurun i ti ion Load .

A new basic load was computed by the user to ‘~ oct h’eI  u t i l i :~~’

the assigned transp ortation . The increased of f ee t  i ver toss of Lu DRAGON

missile over the 9Onin recoilless rifle indicated that a s i g n i l  i can t

rc~Ju ct ion in the number of round s could be accomj I I su et . As w i Ii ~
- I -

M60A2 tank battal ion , guidance f roni t i e  Department (0 t}’IO Army ~ t , i t ~~ i

that no additiona l cargo vehicles would ~~ assigned .

The increased cubaqe of n~ dern weapons s\- : ; t en : ;  lu t i s t  1* iu 11 ( ‘500. 1

as soon as possible by the PM. An impact on t ‘ens~ ~ t - i t  i o t t  f r ~u It

battlefield to the manufacturer must be oddresned . This  qui( ’l ; I \ ’  k-o :~~- : ,

a tn —service ambush . The increased effectiveness of t hese svot ’Tiio to ’:

of f sot the number of systems or round s of ar il-nunition , but this  i e d t i ct  ( i i

is generally sub jective . The logistics manager of a pi’osi ii i i  must . t l ’i i r t l ~

total system, not just tank or missile . Depioyrnenti Poet r i l i e  root l~ ’ ‘on—

sidered for the total system support plan .

11
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The next C()~~~flfl ambush i i ’ l a t L ’s to tix~ls , No t t r i g , and d r i~~r i u ; t  I c

i l _ ~iUflt . ‘Xx’Ps , test i n~; , and di~l( ltiOS t, ic (‘( Iii g~iunt l e t  h~’ 
l t ~ ‘U N in I is -

ou x ’r ’ a t  ion , ilk) jut nan , t r iP  t r a i n i n g  were I acIx i in the I est u n i t  s

ac ord i r rg to  tliei i logis t ica l sata o t t  p lan s and ck’~d oyn~sri t (i ( x ’ t  I 1110.

The M60A2 ‘u’ arm k ( Y t re sti I t o i ndicatcxi that no serious } kt ~ I 1 oti~) I

I ult i tat ions wore (th e to ShIp}~ort . —plaflfl ed tCX)l s. ‘l\~e1vo s i L ion ,t l  too t s

‘ i t ’ r’ ecournt ’rm d ~ ‘P Fy ~’ the t e s t  u n i t  . Three adcli i iona I I s ‘5L’O ru ’cr ) llItk ‘tO t ‘~ I

I~ ’ the ii i  r e t ’! °11M o t t  nuintenance unit and two tcx )ls })~ .1 o’ ~en&~ 1~, i  I s i t ’

flu i i i i  enanct ’ Un it . .

- t , )0I S ‘,~‘t ’’e reconruncax! pl i ru r i  I ’~’ iliit ’ t o  the cet l I x i c t  t ress  of

the  t u rr e r it  , I ack of ‘~ )t-k i rig s~ xico , and SIx’c :a I ret~it i renvrmts  ( such , i r i

I (0 r o t  nq 01 SOr b tX)l t s and sc icu ;) . The i nt r ’oduc L ion 0! a too l Joe;; not

g~ x ’, i i  I t  be or qu I i - ’ant , hh~~l’vt’i ’ when t;I’ie number ol ilia intonaimce sect t o r t s

and nuchan L ’S r ’ 
~ 

it i ni these add it iona I ta ’O I s a l t - aria 1 yzlx a eons i i ‘r,il I 0

coot is t r i c r i r t  ~\i P’ t i u ’ rtr x~ r an; . ~-‘~ st of t i m e  i a x d s  OL ~x”okx1 were

,ido1 lo t ar id Lii it ’~ t tl ted in sign it c,uit (k’~)lO~’fliefl t and I i t - —  ~v cI t ’ coot s.

‘~\ x lo i x xj u i rod t o t  olx ’r ’at ion and in nt  etonict ’  ( n i l ;  Lx ’ Vet  i r itxi h\’

I s ‘ h i t  a , ari t hori n , i t  ~on kxi inx ’nt s, and wor’k ro t  p~s’;;t S. ‘die !‘~1 has low

- I I ( ‘ t r i l l i v&~s whoti I he r lxju i red flu i nteroiiict ’ t r i P  ice I t ’ a new I x i t  is t lei

‘o s i r ’:. r [~~~~ ~1t-flA ‘I ’ ,u -rT- ~l’ i-esuito indicatixi tha t exist ing , - i t t  not aui t o—

r - i
~~~~ i i i  t he o i ipt o t t p l~ui , t (x ) l s  ‘,~ ‘re re ql i i? t ’o .

‘do’ I n i t  ,int l d i aqro  o;t ~e lxii i  i ~1ibnt i i o~~ (5~\ liii ’ d, ’p l oyfl b~’lit of t ho’

_



~i(OA~ tank l , i ~ ket ! t h e  c i p t l t l i l y  N 0 ( 1 1 1 ’ ‘ i i i  ¶ t i i ~~t 1 01 ; ; , and r k I i r t t L ’li i r l ’-

rk ’rs ( r ;r lo l  i~ ’rv N r u ’ P  N -  i I r i s  i ’ N - e t  u’ - ‘o ;I r }o t I t - ! t ! ; ;  to ’ I t  ia l and ‘ ‘ t  i n .

The t es t  t u i i t ; ;  L ins t r ixI  . i  I , t t t l t  i so la t ion  t o t  set o n i t i l , i i  to t hose Isea

to ’ aut~~iub i le  t ’t ~it ~ at i t  -s. ‘d o’ ¶ ‘0! Un it ‘ S r e t  l i l t  ‘ : ; t for a “p 11( 1 — i l l , “ a i t  it

out of ! ,t a  I t o  nsf s - !  w,is - 110W I I  ‘~~i r i  0 0 K ’  P t n ’  the S\’sfvIrt .

The t t ’, i s t t i l i h v  of a ( ‘omp l c t t . ’ b u i l t  iso l -a tio ti t e st  set wai t  a t ia k’zot .

N’’ the l~ t and t h e  contractor .  ‘dii ’ (‘001 ot a ‘p t ug - — i n ” Lype t . iu l . t i s t

t ion test seL we: ; f ound nt r isk prone and fa r t o o  & ‘x! x ’t r : ;  i - . - . The 1 cot

sets ut il~ ZL\ l dur ing the test were 1.fllp roVell t o  iss i s t  in  P j i t ; t o ~~t ic  ‘, i }  ~

abi l i ty ,  par t- icu lcmnl . y in  fault isolation . The costs of the s r ~ tn \‘t ’ r ; K -r

to the turrent electrica l and sbabi 1 iza t ion test ,‘;et s were s i gn i f i c a n t  .

These costs wore charg ed to the M60A2 tank 1 t’OO ! 10.

The DRAGON (YT results indicated less tools  Lhan the 1( OA,~ l in k ~i .

~~~~~ test unit and the ( t i  rect support main tenance  un i t  des ir ed ;i x add i —

tonal tools be placed in the support p1 an. The addition of onl y s ix

tools app ears insigTl l fican t , hewever three tools wore t i t  ,‘.~ to 0 t i ’ t

in fantry or riuchan i zed in fant ry battal ion and t htx ’e to each i i  rect i; ‘~

nuj ittenatice b at ta l ion  per division .

‘~1~~’ costs of t h int ’s t x ’P s was not c lutu  ~t x i  I i  t i u ’ t  ly t o  I h€~ I

program as tJio I t x l . s required were iv a i libl o in current supply i n t l  a k x ;s .

rl~1e N ~ I s requ .i red d i d  add to the total 1 i f c’— evt ’l i ’ cost 01 the syst em.

~ -r i l  i t  tn and nu intenance funds ~~ re it t  i 1 .i zed b r  the foo l pu nt ‘liaseo.

1~1 
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Di rot t sttpj x rt maintenance personnel were cred ited with a l abor

Saving toot  set for the launch i~f f ~cts Trainer (L1 -~T) . This trainer

s ir t iulates f i rin g t in ’  DP~’GON during train i rig . ‘T\~~ t l i  rou t support nui n—

tenance personnel designed a I fIT test set to improve electrical repair

procedures. This device will save many iran hours for future t ep a in :~ ’ r . .

In (Yr this is called a side benefit from the “wringing out” ;)roci ’ss.

‘~‘his side benefi . t is  shewn so that the reader tray realize that not a ll

resu l ts of (Yr . i n i ’  ambushes to a system. ~lany s i de benef i t s  resul t  by

giving the system to the soldiers and letting them I tn-i a better or

easier way to keep it  ooorating .

The “wringing out it process provides an excel I t o  I SISiS for L I I ’ ! c i —

mining acceptance of logistical support plans . Put dci’ lire ~l6OA2 tanj <

test sets the DRAGOfl Tradcer Test Set was found to be an exce l I e f lt  ;> i i ’c ’

of equi~~~�nt. Paintenance personnel were rx;u .i nxl  to have si oc i i l  rain-

ing for its use, but it  was wel l  received .

The last ambush b r analysis in this reixart. is the system ’s

arriitunit ion ev i l ua t  1 ( M ) .  Anmunition storage and con ta ine r i za t ion  must Lx’

I ’ve I uated with the syst Lr ; t during (71’. Both the PIOAJ tank and the DRA, C ) ;

ut i l l  ns miss i los . During U-ic M60A2 Tank fYI’, rearming and refuel ing cx—

t ’rc i n ’s w ’ tn ’  per fon~ xi by selected tank platoons . r g)e Sh i I I o l , t t h  ‘ii i ssi le

conta i nor hart been t ’ l i , I t I (  K’d to st renqhten the niota 1 bands. nllk( l i t  . , i i O

on the cont a i tier were thicker than norma l banding mat er i a I . Who’s t t’ti ’ Sul) ’—

}x )r t eleniont ot  I !it ~ toot u n i t  gave t t i . ’ m i s s i l es  ( i n  i ’ on t i i r ’ters ) t o  the

l i
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tank p latoons 1 - i t t  len t  i n .  s is t o  hr s-.- t ‘1 t It  - ‘ n i t  so i i i ’  out t ’l f lu ’

cen t a t n t - n . m ice t ’,t i ’h I i n t L  t n t ’ ;  e r r  t> : as i l i; ; te l sri;o ’ it e r ti and t he  I u t r ~:

t O ’ S  ~n - ~~ t t i t t t ’v  W i l t ’  - t t ip ev i l  i t  ~ I on the  -xi ’r c isi s , l i i ’ ert ’~- ’ .iu i ck ly

bI-OkI ’ t h e  bands wit It ix’ s. All c ole ‘ i n b o t  I w a - tog ‘1 ‘V to note I hat  inert

iii 05 1 I t O  Wt t O  115k t i  in - i  the  ‘Yt - t e l  On;; .

‘Tu ass i st I in ’  I aoL er ‘ws a l i t  ‘ i ~ y t iP v band cut ter was provided for

each t anic . ‘l l i  s cos i was not c h i n -  ~x t  to the ~- 160it2 tct nk )0)~ t’ef l l .  The

band cut t e t s ut i i i  I weri ’ stocked items, but the cost o~ 1-at-~~ cutters

for over 530 turks dii  ,idt t to the total 1 ifo— c’1’cle costs. The band

cutters also nude the s\’sf nut mare acceptable for cieployntent .

The PM and the logistic m anager must be aware of all changes to

any part of their system. Just as the smsll change of an anT lunit ion

container ’ s band thickness could have caused a negative att i ~uPe by the

user of the system.

The DRAGON missile containers were similar to the Shillelagh ,

except . that the container tops were nailed dewn instead of being hinged.

During the DRAGON fYI’ over 200 missiles were fired arid the anniunition per-

sonnel received nur tiorous evaluat ions . The anTn unition personnel stated

t h i  the DRAGON missi le  container tops should be hinged instead of nailed

ck~~n since the exposed nails were i safet y i - no rard .

The weight and cube of DRAGON mi ssiles in containers caused seni’

dif f icul ty  in hand I inc1 and ~ t o i , i gt ’. The Wi’i tJ Ilf ind cube prot)lenis Wisro

1. ~;
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addressed by the I~4 and contractor , but nothing could be done in this

area as these problems were found to be inherent with the missiles . The

missile container tops did present a minor safety hazard .

The missile containers of the entire first production procurement

were not changed as they had been received by the Army . The Pr-I suggested

that the second procure ment would consider the use of wire hinges instead

of nail down tops. This minor change to the missile container does not

appear significant , but a considerable cost will be added to the DRAGON

program as the change will affect thousand s of containers . This change

will make the system mare acceptable for future deployment , but has added

cost to the production .
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t ea l tis anas:; th at s:ttk~’ -td e :ll : ,. ea r during ill’ can I~ ,ivo i so-d .

‘i’he~ snould ac t I)e .;ur~-rises to t i e  F’l  or 1i15 log istics manager. lOL l-S

are :‘jsi t . iv~’ ste~s that can ace Shoulu be taken to avoid surprises ij l:s

div ~ ,ies shown in this re 0r:.. Ti ~e first atec is stud’zincj logistical

lessons learned, fr omt i similar UI or eta nor loqistical late. tirr,’ I ’~~~and

their locjistics nui iapc .r s efl\’islcn tnc’.ir  ~roc rai ns as a onc .g ~ kind ,ii ;~I

:~ is no ci )n .aa.niso ;-r .  ‘ Ij i e ,\cn;r~ O~ar at iona l Test and Evaluation noencs tkIS

a et -a .l t In of data conced In g t u b ed Systen i~. This da ta orrivi os an-nue l len t

lessons lear icti and secald do utilized .

die h ( , ~X ) i i . . Steg is to Ideni t i  ~: logistical aspec ts of a -vs t o ;n  as

early as possible in tat - actjais i tio:’i ced e. A I.u ’ood cxatnce ,  t a r  I s~~~::. \S 1 t

olc i s1Duld be envisioned for I catui te 0. The earl : identification of

logistical aspects of ti ne s;sLer’; ~:rli assist in the last ste ’ ot ,io~ nuoni ;

ave i lance .

Thu last skes is eunit uct hip fi a t  If t-Ix~t.-cis .’n ” conc’~aiii q I~’~ n o —

tical as~ ects L U i  i t t  tau t  Lie acouio I L ion c’,’c lc.  Ti no ía] lot- inn “ -f i t  If

. xercisi ’s” ~ r o v L L L -  i tot: -ex.u ;~. l ’s  of io~ 
- inhush te;; ‘na : 1 e reeL:’ ~, t i  Zei n :

disk if the s ,ir an n ;a u i f i c i o r i t f  What if ta me t . ranapa t ’t . n u i — i l i  t~’ of ui:

17
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irt of toe :-;- sten is chaiiq xI? That if n o r  tools are rt-t :u .irc -d ’ Li-m t if

the test equipment is unsatisfactor:’ for troou use? ; ,hat if the ‘r:stci; ’ s

arnn~nition causes oroblems? foaL if ta t e  Publications cannot be understood

h” the troops?

The three steps alove are not a cure all for logistical ambushes ,

but they will assist in eliminating ‘“ :Ur ’ of t h e  coimion ones. Avoiding

logistical ambushes will cireatly assist the P4 in providing a better

system to the user.

18
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1. J e L l e , 11 i an’ - 
-

- :a:on t~’:stoins Support Testing , “ Pnnr: Li e is;Lic’: in:
ac. n z n i e , Volume- 8 , umbcr 4 , July—Pus -sot 1976.

‘ILls ~ r ci . ele :- .r e ,n- ;nL s  the Isoortednel.’ of loqistical ITici :
nest t n o ~ 

‘an” \- -:- . 1 . ’ S l s ’St ~~ItS today to L~~rove ‘o~tha t. of ~ ect ;vo ness
in the future .

2. L~x Ist 1cs ‘ ianaeor:or ;t Insti tot s  “ Introduction to Military Proqr ]m
i n  teemsit , ‘ ~~~~ 69--28 , larch 1971 .

:\ IJOLL- ,(xn h U-ta t ca:turts s the s -lrlt : of program management ,
illuminates ac’- u ~sition objectives , and builds on er ro r . hin -ir’ e of
prixiran nrai nagers .

3 . Kuhiman , -iorman I . C . ,  Supply_M nagennent, ” lat it onel :ccurty h”lanagenon:t ,
Industrial College of the Armed Forces , Febr-aarj 1969.

This stuJ ’ discusses the wea~xwis revolution of the 1970’ s
and the futurs of supply managcimsnt .

4. I’160A2 ThaI-n Intensified Confirmatory Troop Test , Test li port  l umber
OT006 , i~~dem i\nm,~~SelccteU Systems Test , Lvaluat ion , mhi Rview ,
Fort flood , Texas , 76544 , day 1974.

The purpose of the OT III ~-:os to conduct an evabu:it ion of the
operational effectiveness of the P6C .A2 tank by assessing in a
t’c~ ica1 using unit , th in capabilities of the weapon oyster’.

5. DRAGON Operational ‘lost III , Test T~~~ort NLrni}x’r OTQ24 , Modern_Anry
n-olected Systems Test ,_ L’valuaticn , and Review , Fort h ood , Texas ,
76544 , April 1975.

The purpose of ti ne CiT III was to provide sate and anal:s .i-s
renardu-ig the operational effectiveness and mili tar :  ut i l i ty P
Lh: DR”,GOd wea,.on system in an operational eti\’i . rorilm~nt on whi ch ;
to unse a full—scale production dcci- ion .

6. ~ut~~~d I’ij ssi is SL ’stern , Surface Attack~ 1147 DRAGON tJe~ pon System ,
lDgis tical ort Plan , January II 974 .

This plan f urnishes tie~.’1o2 munt planning information on the
DPJ\ c,on theel on tn~’sten in order to achieve anLler l - \ ’ tie :’lo\lut .’n it a lit 1
boci’is tical support.

1’

_ _ __ _ _ _ _ _ _  
-



7. Army Material C xuimmand Regulation 700—97 dated March 1975.
This regulation def ines the integrated log istics support

(Iii ) and determines who is responsible for its inipleme ntation
in program management. This regulation also suggests the use of
preoperational support for major systems to achieve stability.

~1
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