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/. i»r:iv.fM :.:t NT OF Tnr: AK'MY 
I l i A - . K M i A I M i I I f. A t ;MY 11 f 5 ,A :«» f VAI . I I / . H O N COV.MACl» 

>'• /.M Hurrn f(cOvit;& cnow::rj. HAKYLAKU ?ioob 
V'v r ; 

/Uoj ' i /..J 
\ 

. / 

1 7 AJ'k i J / J 

r>i " . r j i . - l kr ports, Ki.f.Jerinr- &iA Sevviec Test, XH2G0 Socket 
I.r^rck r fo> 2.7>? :,:-h J-r/i:, USAYiXXPI Project, ko. 
/i-i.,.'-3en-.-.,oo-ooi/D03 

Project r- for ?.'/S-Jr.ch J'ockct 
U. S. kr-otioo:: Cc: ;u.t:d -
/JJ i i • I / . - ..*. 
lbwv, he,: Jersey (T/SOl 

1. kc-^f— : 

£. l:)Y:S-} -Vo^ct !!o. 

b. J < t ' i < C i ' r y -V, I t r i l 19^9, svbject: BsoirtMcnt 
•of tke -cv: ;- Aev; ;.ecd P r v e W — t Object--.vo (A1;0) for Seise- • 
t i \ o I:•"*"< • 5 r.t vc:: f c r A-; y Aircr?."t. 

c. l e t t e r , US.-J- CC"-!, 13 riovcr.ber !?£$?, subject:- Con-
dit io: .-! lie* c o f Koekct Levncker for 2.75-isck ri-VJi, XM200. 

d. l e t t e r , 
\ 
A T - J J « « C« , 

*• 

» • ( • • • -- r . . - . us;.?: 13 j - - = r y 197c, subject r r .-bcvc. 

U?;.V:.C.CM, ?? rchru?>-y 1270, subject &n f love. 

2 . A • _ ' V , \ •.-*1 5v . - . ^ J . 

«'• Sub jec t J •er r r t s r r e aL-e;*ov • • •: J c :-:ccpt c-s stftteci .herein. / 

b . kc •fercr.r:-: d f c r . >S.:.r2 ,-1 > •eports of the engine.:.-r5. r.3 r r.r' 
serv :iec t c :t.<. (};• / i ) of «;*; L b j « t 1 k.-.r, hov.w the ITi r-r r o r t con-
tr . j n 1; Ci ck-.; Vi!r. v. «. c* !. in c •v;-•or. Tk 0 ck* t f . vr.s co r rec t ed end r e v:* «.ed 
rep : >rtr ; c ; - I t e;1 k < f ( rc. :.cr. 1c. Sv V ; .*. ->«* -i • ' "I •••/» v * * i ; ion to 
t h - KT >. « . • :>rt v:; . (: -1 -c- : -s"-vy t o r- 'cclvcb r . te rnrc t ;-t ion c " t:.e 
d/itr: . ct . J . >!. v •- ' ; 1 1 V 

• , V» -
I. ': 2 •- • i f . , . ...• 

. - i - • This I c t L e r ;r..! t he :1 :c ; . ,v tf ; 
S 1 3 1 / r : c r e fore:: C O j o • )•( foron cc 1 e and tkc r e pe r t r. i nclo sea i k e r o -
v:< tk .. }'e • 

4 
v e r t r •i r f 0 V i, rc ••"r.rcre0 k ' tr.d r e f c i f r c e To k 

dc: t roy % 
I ' J « y»..- •>• J . J - 1 - :*: 'ev.: :: :"c'e t o the er.3ir.ecri nn t c r t ron ' j r t have hr*! 

no < f f < :Ct O t j i l . o T:- • .• J 
.» t k" "J ft ly 1 <> r i t i o n . 



AKSTiC-M y V APK *270 
SUji• K." n.'l K'.pe»rts, T'jj£;nnoerin^; and Service Tes t , XM200 Rocket 

lavnchcr f o r I'i-Aiv, UflATj -'CM iYojec t Mo. 
ij, V:.:-300-2oo.-oor/oo3' 

3. R-.c.?- :/1: 

a . 01.es Xi'3, ,-s ??;-tvl.o r e u s a b l e / r e p a i r a b l e rocke t l auncher , 
pvnvi *•••..] tl '• with i t s f i r s t 2.y5-ir .eh• fo ld ing f i n s e r i a l rocke t 
(liV-l) c - l i l i t y for- h e l i c o p t e r s . An a d d i t i o n a l rocke t c sp&hi l i ty 
was f.fAic!< -:5 th th'.- de velo:::-:-nt of the and 1:21 aris:.:se>nt sub-
r y r i ' v . vdich p 'evided a 7 - tube launcher (Kl^CAl) and a Machine £an 
capabi'J j t y . 

b . V.'! c i t was dccldcd t h a t the XM3 launcher would no t be s tand-
ard:! v:v.ld t.o l on r^ r be produced, the need f o r a 1 a u n s W *.:ith 
a cf.p--e:« r . *'.:*• tV.v- the .besasvo apparent , Conse quent ly , the 
Ar. t u v « t - . » a l9-tvK» rockut launehe** which was being used by the 
liavy and I\r Force 0 ••-V*.-3/A). Thest launchers which were designed f o r 
a one-ti:..'. use v:ere : a-difind to provide a reuse able c a p a b i l i t y and 
i d e n t i f i e d i-s the X::.K9. 

c . An production t e s t (IPT) of the XK!5$C, a l a t e r vers ion 
of th-.- 1 , repealed problems with d e t e n t s ar.d f i r i n g con tac t s 
whieh de the 1 aunob*r v-ri-v:* t a b l e f o r f u l l r e l e a s e . This i n add i t ion 
t o e the r c5reYr:s*.r-r;cc£ led t o the develop: .ant of the XK200, which i s a 
19-tuba r c u s : - b i t / : < • • : r a b l e rocke t l auncher . 

d . An engineersnr t e s t and se rv ice t e s t of the XI"2C0 launcher 
was ec-nd .rated by Abarde-en P r c . v i G r o u n d (APG) and U. S. Arrsy Aviation 
Test hoa:-d ' r o s p c a t i v . l y f re . i Ju ly I9C9 to October 19^9. The r e s u l t s 
of those t e s t s are c:.r.tained in the. inclosed r e p o r t s , 

c . . An- TIT on an improved vers ion of the XM2CQ i s a l so beinp, 
conduat.-rev by A?G. ' Jcs t i : . - has V:er, completed and a f i n a l r e p o r t i s 
bei.nt- w r i t t e n . On 13 h*ovc:.ber 1 ?£?, p r i o r to the completion of a l l . 
test-it,?:, t h i s herdqwr.vters in te rposed no ob jec t ion t o the Conditional . 
r e l e a s e c** the I Pi' XM2G0 launcher ( r e f e r ence 1c ) . 

.ft, Tfcst I'c-.'.vl t s : 

a. The XI1200 rocket lavneher r;et 33 of 36 applicable requirements. 
A total of 2 deficiencies and 2 shortcomings were reported. After 
analysis and reclassification, 2 def: e'ienci.cs a-d 1 short coning re::'in. 
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r v • . k: 
» r O F TIU: AKJ/.Y 

i n A : - o n \ > i i u ; : . u f- i ! n A:;M f VALUATION COV.MA>:II 
/.f s iciji i t! I KOVIU& ei;o:i::a. MAUYLANU ?i&0b 

SU't.l r j t. "l yyr' s, K;,".:* • 
I.rturcl. -r f o r 2 . y > - ? } • • 

• 00-001/0v>: 

1 7 WK ;j/w 

at.? SowSec Tent. XH200 Socket 
Project. !!o. 

I'jvicc l. r - : . - -v- f 2 . 7 5 - J r . o h Socket 
U. S . / - . - Co:-.iAud -
jar.-.-: 
ltovev, I.e.: Jc 07:10 r 

1. ko^V'rr.cc?:: 

a. l:))V^.,:vfc:Vot :*o. IXV'lEOiia^. 

b. 1< t u c : . . V , K.-.A'SS. I t April 19*2. svbjoct: !:oport::ont 
•of VI.--! Ar. . Fr-.e?:• • ~-.t Cl.jfci 'vo (AF0) fo r Solee-
tivi: }:^c U A - . S C i f y n v : ; f e r A-vy A i r e r ^ i . 

c . Lett ' .- , /\v3FF-.?-3, US/j? CO!. 13 Sovc-fccr 1?S9. subject : Con-
d i t io : . ' ! r.-:"'cA:, o of Eookot I.AVnel.cr for 2.?5-i:.ci\ FFAr!, XF200. 

d. J o t t e r , r r ^ t us;.?: 13 J£r.*?.ry 1970. subject «r=ovc. 
• J f . M * *"» ^ > " • ? * . " • * * ^ * » ' * C. . J i C t i A . w . - . - . . . . ?7 rchru?vy 1970, subject a* **ovc. 

2 • A- ; J. t : 

it. Subject reports are approved except AS stated herein. 

b . Kc fer-: :.o - •» . I 
» u f c r . t . . ' 1 

« » -7 
i . 1 i c p - . r t s of t h c cr^-i r.e r;?*5.r, Z : 

s e w i cc t c : t s (•'- / ' - ! ) o f .sv _*• ; ' C 2 t 1 c". • v . - A t I . O'.'CVC.?' , t h e 1.1 r -1 o v t C-C'"--
t a ' j t) ! 0 dA ' - A t h : t ;• i n c . v» •« 0 ^ • r i h £: f . • * * c v« i - - - •• »- £» C"0-':'C c l o d r.rid r e v 5 c c ; 

r c p o 1 - t ? <;*' V . d t U . V; ; V r c !. CC J c . Svbicri : : - -ay. f u v t h e r revA : j C t o 

t V ]';v r c ; :.:-;t v.* c : . . ,1 - C-. s r.vv t o f e e " ! 1: a n t o j - p r e t r r t i on e ' 
d . ' i t ' : CO 

. J . •i. c 1, v»« .. *. *. i*c. V • 
r,' ' h i s l c t l x J i ' . . : ' t l ;o inclo.'.c.:! : c: -vir: 

S U i / r r c >. rc . f .:OA "if" A! I f " C ' - ! r- 10 cnrl t 'iO r c n c r t r . i n c l o : ; •:d i - . i ' . v -
*K V - ' . T I V • r f< • ' \ 1»« r o ' c v c r . ' : - V . j r,:l r e f n i t rr-c lo \ 
de: . t :'C y 

. .% Y-i-r - •-* f •-* - ; r :^c:c t o 4 
k rf> e r m i n e . c r i si £ t c q t r e p o r t h.ivo hr J. 

no < .f f . : C i OH l-!.C- J; 'r'. : v . i Mi? J :> ty x<.r . i t3on. -



St!j;- : : Kir. .1 K' p o r t s , l-nr.Snecrir.i; and Sorvricc T e s t , Xh200 i^oefcct 
Iav!!•"-::Cl" fo"-* 2,-y n—.Inch Uih.'i j P r o j e c t ho . 
i;.v: :-3oo-roj..co"i/co3' 

3. ' 7 • 
N The a ?-Vtvbe reusa-'.blc / ; \ p - i r a b l e rocke t l auncher , 
pv;,v* 1 ..i v..'- • v;.Uh i t s f i r s t 2.Y5-inch f o l d i n g f i r . a e r i a l r o c k e t 
(l iV :) c** fo:- he l i cop te r ; ; . a d d i t i o n a l rockc t c - p a h i l i t y 
v?s" (hu.<- • -.:5 th IV.-: t'-v.'clo: :ent of the Ml6 and 1?21 arrr.r.ont sub-
syrt '- . •• * i d :-'CV.'C!L " a 7 - tube launcher (Ml^SAl) and a machine £in 
•capxihi'i.i t / , » 

b . V:! i t iraj. decidr-d t h a t t he X1I3 launcher vrould no t be fctrno-
r'-cV"! • d - ' -.-.v*. !no 1 :n*rr r bo rrcdv^ed, the need f o r a launcher *.:x*«.h 
a C r . ; i l : - - •-:•• I:.-- t he ! " J 5 3 b c c a ^ o apparen t . Consequently. t he 
/,>. V-. l ib.- rs:da.t launcher vrhich *.:as Using used by the 
ll'a-v : ;*-r bsrac (;'.V--3/A) • Wso*i launchers ::hich vera cesis-ned f o r 
a o n : - ' ' . - v.-: vara : - *ii'iftd . to provide £ reuse able c a p a b i l i t y and 
Sdenti f i t a as the V.?.?}. , ' ' 

c . A - i n i t i a l :-rcdv.etion t e s t (1PT) of the X!'159C. a l a t e r vers ion 
o" t b - " J n o : , - r , re*.cried p rab le . v i t h d e t e n t s ar.d f i r i n g c o n t a c t s 
.• . i- ... -j.v::*—-table for full releare. This in addj.\ion 
Q_'- c-..' ':K\- v If"3 to the development of the X.-iSOO, vhach . • £> a 

19-iv': reus: ;bje/re; --Treble rochet launcher.' N 

c! / n c •• * • - - t e s t md sarvace t e s t ef the XI.2^0 launcne. 
v . . e vrc,-::-n- Ground (LTG) ard U. S. Arisy Aviation 
Tc-.t } - r : v rc s - r a t i v l y f r e . ; Ju ly Y& t o Cctobsr I9S9. The r e s u l t s 
of those t e a t s * a r e contained in the inc losed r e p o r t s . 

c A" TIT on an i:;--rovcd vers ion of the XM2C0 i s a l so being 
condv-atc•*' bv A"3. ' J e s t i n ; h-.s b:en completed and a f i n a l r e p o r t i s 
bo'uif v:ri t t* n. Cn 13 !:ov-::.ber l ? u ? . p r i o r t o the cor-pletior. Oi al * 
tc-.t"'!,-, th:' s h e r - r b n v t e r s in te rposed no objec t ion t o the conci t^ona. 
re lc *•? a ' e ' the I W *X:-200 launcher ( r e f e rence 1 c ) . 

'Ij. Tfjf;t d'_es'.'l t s : 

a . I'r.e >::!?00 r eckc t launcher r e t 33 of 3$ app l icab le requivc | a n t s . 
A t o t r l of 2 oiefieieneie^s and 7. sV:ortcc:;inr,s vera r epo r t ed . Af te r ^ 
analv '• s and r e c l a s s i f i c a t i o n , ' 7. d c f - ' t i e n c i e s a-d 1 shor tconing re-:.-an. 
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i : f.'{ fJ'H !-/-.• 
Sir. a ;.'c; V-: *• :*-5:.: and r.tsjc-o Tes t , XM200 Rocket 

" k - v : , ! - fcv /.'i, . US/YaCO: I IVojcnl "a . 
I'.-Y. )?>• . 

b. 1 J: 
• s_ 

("J) V!. c>r t h e roefce.' launcher to rcc-et the r e l i a b i l i t y 
1; t j ',r:' "V .5 .* dr.:"ieic:.c*y. T..*o of the 3^ ftppl 5 ca: 1 •:. 

lv .;-" • : . n - t r I V o" i h i s def ie icncy . The remri rc-
j . . . r " . ' • *: ' 1": *.."ij he r e l i ab ly r *.bl e thi-ourfo ICO 
To-*':- f.-r": . ; . v i n ; a:..- £ ' 3 rocket f i r i n g s without r . i jor 
!»*• t . i . : ' . c v: . c*c ' . :> . co level one can t to f i r e 
no :: ' . V:.-- yj revad: j,:•:«?,*•• to r-;.v\ir and £2 rounds pr ior .to a 
i.: ' J*. : TT.--.il. 'j ;.:';- c>'-fii:i'.n.;:y i s a t t r i bu ted to the- follov:*« 
t.:o t \ *..*• " . e'ja; *.ifi<:] as de f i c i enc ie s in both the Ki"' 
and :'•! rep. 

(.') j . c'le : *."O avran;;er;er.t permitted nu.-prons pinch 
. i » o : * 5 : 5 : *..:•. d v.i rt s ar.d/or insu la t ion d&3.a^<Twhich in 
iiv- . c. *.*.:. 

(b) c-: ' . } 'r or- the tut fir3n«;-ar:r. de ten t asccsbly broke 
f re t ly d v r : ' : * . j the t ub j unuseable. 

(?) V:.: v * : . * .-v.::* c-f U::sche:Vifd r.ain tenanc© nsishours 
r*:.;.v*r >\ ;• te . "J v o : : rational is classified as & deficier.c* . • • * . » 
A H * . i * ' v:.. ©r^m:-::: lion j.-ii ntenar.ee level hr.vo the 
t r : * c * * I;. : *."r.c v'.*.r-:*!.•:.r.r.**nie»:&f.ec on the 
* i , ih; rv* . :* of :. -.'..ov: re.vr'.vcd t o d:";.r-c.::-*::ole, r e p a i r , c '. l 
ft?.' * :.V> t:.;- * v'.. *.o> ("j v to 7"i ;•;«?) *.".v*:"; plr.ee ar.' unduo bv:-v :.. 
on the. v,? : : . Vhc:; r.r. :.*-*c ?.erih; levvl of ntv.ir .ability j.' 
in the ic . : r : r .1:; ho*.:-:.v„;-, the f o : r . r r-af-ntenanc© 
ch.-'*- r . : - ' i s staged refercr.ee lb (?.r. a-'vr.need developrcnt 
objc for «'• fi:lv.rc. -.t fV.hr.yf;*>::)': "At the or^anirat:* on ?.T 
levo'J, ihe prohiihi: *.ty c f :*•:?". rr in;; t:.r; "s*d?ryftr.n io op:-^*alior.-rl?. 
s t r tu; , i:« 30 nv.'-; r *:h-.-r« a f ' ' l v r c has orc-vrr; ;' should be .S' bf»cod 
on tvo * 2 : v . ' ; *..*:". 1-- a str:.'':*:*d ars-srant'ropa*r:-:sn• s tool k i t cv.th-
oi'i'/co 5n vh- t:*r.2 frr.::-> c'" the *..*e.'pons si:h.-:ys'cc-:; u t i l i ' / a i i c r . . " Tne 
cxcer..'.:*v j:.;.*.;•.t of i : r .* r :h : . - . - : .5 : . t c : : ?nre ranhcurr; v.ac r.ot c l a s s i f i e d 
®s a def5e**ar.ey or shortco:.ir.r; in e i t h e r r epor t , ho*.:ever, nr . int ' i t !-
ftb.ii:* ty for.txr- es id*elifac:l r s unaeeej.table in the ST repor t 
(p- f.o 3. p*rc-*;rrph 1 .5 .8 ) . x -

c . Sh'c.rtco::in~: (1) The oxcrsrivc. amount o^ tir.e required to 
load ro^kc1.- in to the 1 r.vrseher i s c l . ' ^ s i f i ed as a shortcoming. Oiie 
of the y' app l i cc l l e r.*vivlre:.:rntn \rvs not met because of t h i s shor t -
coalr.r . The c"cossive frovist of time v:as due to the f o i l o v i n j 
cor ' j tic»!:r *.:h :.ch c l a r i f i e d as tvo shoi tcor;:lnf,s in the DT repor t : 

3 



:fi 1 7 fji'.ij/-.' 
ru.- K "V: l i t ; - ! Reports, Kngir.cering and Serviec Test , XK200 Rocket 

]'.uncle i* for 2.75-3neh rFA^f USAT.-COM Pro jec t !?o. 
/;-W'~300-?00*60i/C03 * 

(3) D i f f i c u l t y v-.r- experienced dvring front-end loading of rockets 
ass"-: V'!c ' v arherds oth r than the Xl-%9, Ir.it: to the shor te r 
o\w:-13 rocket length, v i t h I'i>) or sfi ' t l&r ve&rhoa ds i t vers a problem 
to re.??''C:, roc::c!- to lock in the de ten t . In nort. eases i t vas 
nor- ..:—j to go to the a ' t - end of the l&tmehcr t o " e f f e c t tho locking 
of tho i-i«r-*:-.-t in the de ten t . 

(?) IVv'Tl'-'.-l ty e>:ee.riencc<! vh i l e lording rockets in to the 
a f t -end of ir.vs 3.*-\*::chc-v. in order to 3ore! rockets i n to the e f t -end 
the f i r i n g :v;. rv.rt be turned cot of the very. This action cruses tho 
stop 7«:vt c-f the detent to Vo err :rd a:-:ay frow the ins ide of the tubo, 
the re fore , I he rocket j.v.st be- seated by trS a l and e r r o r . 

d . A po ten t i a l Vrfety ha:r"d associated v i t h the breaking of 
th_- cf.:'- . pin 5 s 5 dent 5. fi'=3 in the 17i' r epor t . I t i s s t a ted t h a t 
a broken c . .: *: g pin coxeld rervl t . in tho unexpected f i r i n g of an 
adjacent 3\,-2k--t, i f t>o f i r i n g rr.- i s accidental ly ro ta ted to a posi -
tion, bahir.-' i-d jace n t tv.hc and cover i s i n : dverier<t3y applied to 
the f i r j r . . ; . A potent ia l safe ty h-.r.rrd ex i s t s my t i n e povrsr i s 
Snr dvvrl---..ily applied to the launcher. This i s an opera t ional hazard 
a s roc i a t ' d v:ith ar.t.vnii" or,. - Tho f r e t t ha t an adjacent round ray be 
f i l e d instead of the rev. .d vhi.ch i s se t to f i r e dees not increase tho 
operation,." ; r " e t y hra-rd ;.hick already e x i s t s , the re fore , the breaking 
of t : a eat :/.r.g pin i s ne t c l a s s i f i e d as a po ten t i a l s a f e ty hazard. }'o 
other vi.i r fc condit ions vera repor ted . 

/ 
e . A cor:p;vfson ba'e:r:n the r e l i a b i l i t y of the X'2G0 and the 

Xi-n5S'~ 3ae-ncke** to eerp le te a 39-round mission i s provided bclov: 

mJA-aiB-i TO CC:*P:::T2 A 19-Roin::) j-assic:: 

Type Ko. of Charge-able Kinir.uia R e l i a b i l i t y 
1-riv.tiehKds Fire d Kailr.i es € 90^ Con** level. 

xrn^c 109 3 32.0 
XM.v.C0 205fc 69 1*?.3 

The rbev i s bared or. ae r i a l f i r i n g data obtained during ET and ST of 
the X&00 and 3Pi' of the X:!j.,5yC. 

f . Ki.f;ht f i r i n g without a r t i f i c i a l illviiii '.atior. r e s t r i c t e d the 
p i l o t ' s vision outside the he l icopte r because of rocket burnout. 
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SUi:*:s:V: } t : ' K - . r w vr5n:: :-:.d Sorv.ieo Test , 2?200 R©c!;ct 

' J f o r .- .V.';-j'.-ii :• i }?., KUffi-XXST Pro jec t No. 
/f-1: -300-20-0- C n /003 * 

5. 
a . A L t ̂ -c: : c p? r. h-.r V.'cn incoi ' t e d i n t o t h e I .ro-

due 1 " c : j"". * >• c !id 1": • 0 hr vc >: c n no rcp.o •ted f«:»lv.'"£:: of th ii r. \ 
p in d; • - •: \ T! T. I- ; •Jn-t5 0:1 of tr." 5 co:-;-v c t i o n tr511 t * - r.rd,= upon 
rev:"-*..: of V. f_Mi.il J t s iv;.sj4v." 

b . I t :'tt'r.r> OD?I:'.C%: of th5 I h-~f:! jur.i ucrs th" t the lavnchcr V2.ll 
l>:. <.;J the re "! * : ' . i^5ty " re. n t s 51' thr pin &r«d wir ing 
} i£ :V; . : f j ' j ' Ju -cs ;.'"c corrc :;ted. 

c . A d* r c . -v VAWS.!'.^ OJ tlsfe 00 loun 'ner a t d?.rac'— 
"I "ov"'*: rUcv: 'a te the rv.int^n*»:co burden plrr-ed on 

» • - * J V -» . . i J 
V:"'.' ' •' !. 
th'= tir.-'-r > of the ~ • - J • j '..'V ,3-C I-cmxrcd. 

6. CV.^v 

a . Th p-.;. set ' rd c '_v.5 *..*nt v i t h the r;?intc:i*r.c«> pre'""-; 
* or. the launcher tt the orjrnir.a- < 5 s to 

t5c:v"> *lc 
o". 

b. The i:r,?r,i.:.iisr.cr i n s t ruc t i ons -in the rmu-il vrcrc adequate.-

c . The shi'il l e v : : a:.* br-ohn-cund of an ?.rr orcr (KOS 5 s 
cuffieS 5 nt to :::.5r.t-:.:*n the 1 svr-ft:v:r. 

>» - 1 the r launch.^ 5 s in?dequ*tv d-:-: 
.tor.ar.se r^ rhcurs . 

; 
c . The- reT5.ab5.Tity of the X''?fO launcher i s incclcrai'-tc due to 

r, orecr.sive r.v-.her of ninN ar.d e1cetr5e.al f a i l u r e s . 

C». i t . - . I . - J T ; ! ' - ? -'-vv O-
t o an c Acc :s." vc ar::>v../t of unsch-t-duled :..-ir.tor.ar.ee r^rhouvs 

1 

an 

f. Tr-- XJPCO, 2.?>-inch rc'!-"t launcher submitted for 3Tf and ?•;" 
Is unsuitable for A*Y.\ une. • 

7. Kcco:r. '-1'*-en: The deficiencies and the shortcoming be correct-:''. 

rot VKK co::-:*.-:rr.r;: 

2 Ir.cl irtC!i/.'̂ *V/;Uj.TCK 
Brire ' i i c r General, USA 
DCC/CofS 
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r'3r.«*l liojoJ'tr, Kn^lii^c-rins and Ser/3ec Tort , XK200 Rocket 
IoV" -Lor for 2.y£-Inch" FF/.K, USATECCX4 Project No. 
k-ur- 300-200-001/003 

CK: 
CG, rr.- D-Q - 2 cys? 

/Scr-i-C - 2 cys 
AT'Cii'O-U - 1 cy 

CG, VSAC-.C, u;*-ACjx: ir.o, U3;/'-:-:co:: (*/© inci) 
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co. u:;/iDsuAt r.ca; cCt-iPs"'A-:-:"-: (v/'o inci) 
CO, /Ao, - -v i r .c l 1 
JVcy, Ur»;.AV:':-j;Sm-.:-K0 - v i n e l 2 
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At8T»ACT 

The US Army Aviation Test Board service tested the XM200 Z. 75- 
Inch Rocket Launcher to determine its suitability for Army use.    The 
test was conducted at Yuma Proving Ground,  Arizona,   in July 1969. 
The XM200 was installed on UH-1C and AH-1G Helicopters and ground 
and flight tested day and night,  with an expenditure of 1, 864 aerial 
rockets.    The XM200 generally met the Technical Requirements,   except 
in the area of reliability.     Two deficiencies v^ere discovered--one in 
the electrical wiring and one in the contact detent assembly.    These 
deficiencies resulted in excessive unscheduled maintenance and de- 
creased operational reliability.    It was concluded that the XM200,  in 
its present configuration,   is not suitable   for Army use,   and that it is 
not an acceptable replacement for the XM159( ) launcher.    It was 
recommended that the XM159( ) not be replaced by the XM200, that 
immediate action be taken to correct the deficiencies: and that aftt-r 
the   deficiencies are  corrected, a check test be conducted. 
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FOREWORD 

I- 

The Commanding General,   US Army Test and Evaluation Com- 
mand (USATECOM).  directed this service test by letter,  AMSTE-BG, 
Headquarters,   USATECOM,   5 September 1968,   subject:    "Test Direc- 
tive,  Engineering and Service Test of Rocket Launcher,   2. 75-Inch, 
XM200. " 

!     I The US Army Aviation Test Board (USAAVNTBD) was resp9nsible 
for planning and conducting the test and for reporting the test results. 
USAAVNTBD personnel,  other than the author,  who participated in and 
are knowledgeable in the details of the test include:    Mr.  Joseph E, 
Givens (Project Officer); LTC Raymond P.   Bosworth (Planner); CW2 
David F.   Minner (Maintenance); Mr.  Clarence J.  Carter (Armament 
Equipment Specialist). 

The US Army Aeromedical Research Laboratory conducted gas- 
contamination studies and provided a report on that subject. 

All data corcerning this test are on file at th^e USAAVNTBD under 
USATECOM Project No.  4-WE-300-200-003.    The RDTE Project No. 
is unknown. 
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SECTION 1.    SUMMARY 

1.1 BACKGROUND 

A requirement exists for an additional armament subsystem with 
a larger capacity for 2. 75-inch rockets than that of the present M158 
seven-tube,   reusable,   repairable rocket launcher.     The XM159nine- 
toen-tube rocket launcher was developed to satisfy this requirement. 
The engineering test and initial-production test of the XMI59A and 
XM159C rocket launchers indicated considerable problems with indents 
and firing contacts which made the launcher marginally acceptable for 
Army issue.     The M158 has proven to be reliable and trouble free. 
The XM200 rocket launcher was developed in an effort to provide a  1°»- 
tube,   reusable,   repairable launcher comparable to the M158.    On 5 
September 19o8,   USATECOM directed the USAAVNTBD to service test 
the XM200 2.75-inch rocket launcher (ref 7,   app V). 

1.2 DESCRIPTION OF MATERIEL 

The XM200 rocket  launcher^was designed for the 2. 75-inch  Limited- 
Spin Folding-Fin Aerial Rocket (LSFFAR).    It is a  19-tube,   reloadable, 
reusable,   and repairable launcher.     The launcher consists of a cluster 
of 19 tubes packaged in a round configuration encased by a cylindrical 
shroud.     The launcher is 58 inches long and 15. 7 inches in diameter, 
and weighs 140 pounds empty.    It is capable of being loaded Iron-; the 
front and rear.     The rocket is released from the launcher tube by pres- 
sure generated by the firing motor overcoming a restraining detent. 
The XM200 was designed to be compatible with the firing subsystems 
on the UH-1B/C,   AH-1G,   and AH-5oA Helicopters. 

1. 3    TEST OBJECTIVE 

and its maintenance package for Army use. 

1.4   SCOPE 

1.4. 1.     The  USAAVNTBD conducted this service test during July l^o0 

at  Yuma  Proving Ground,   Arizona.     Ground and flight testing was con- 
ducted with the UH-1C and AH-1G Helicopters during both day and night 
with the expenditure of 1,864 2.75-inch LSFFAR's  (using the MK40 
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motor with mods through MOD 3 and the modified XM229 warhead with 
both the M423 and XM429 fuzes) over a 30-day period.    Four XM200 
launchers as test items and one launcher as spare parts were used 
during the test. 

1.4.2. The criteria used during this test were the technical require- 
ments for Launcher,  Rocket, Aircraft,  2.75-Inch,  XM200 (ref 6), the 
Qualitative Materiel Requirements for Armed Helicopter Weapons Sys- 
tems (ref 2), appropriate technical manuals, and the qualitative judg- 
ment of project personnel.    Special attention was given to design def- 
iciencies and the elimination of unnecessary features which would not 
adversely affect the essential performance,  reliability,  compatibility, 
or safety of the subsystem. 

1. 5   SUMMARY OF RESULTS 

1.5. 1,    Weights and dimensions were similar to those for the XM159( ) 
launcher.    Cluster arrangement and design configuration were adequate. 

1. 5.2.    The XM200 was physically compatible with the UH-1( ) and AH- 
1G Helicopters.   The design gross weight and center-of-gravity (e.g.) 
limitations of the UH-1( ) were not exceeded with the XM200 installed and 
loaded; however, the design gross weight of the AH-1C could be exceeded 
in the HOG configuration if more than 1,330 pounds of fuel were used, when 
conforming to the flight safety release for this test (part D, app. I). 

1.5.3. Only the Aircraft Armament Repairman's Organizational Main- 
tenance Tool Set was required for a "fly-away" kit to support the 
XM200 in the field.    The XM200 was adequately boresighted and har- 
monized using standard equipment.    Loading and unloading were per- 
formed without difficulty.    Reloading procedures were adequate and 
the turnaround times were not excessive. 

1. 5.4.    Operation was compatible with the UH-1( ) and AH-1G Heli- 
copters and the aircraft subsystems and no adverse effects on aircraft 
flight control or stability were encountered.    The XM200 was opera- 
tionally suitable and was compatible with other armament subsystems 
and the pilot's gunsight on both aircraft. 

1. 5.5.    Effective and minimum safe ranges of the rockets were com- 
parable to those when launched from an XM159( ) launcher.    Operation 
resulted in a high degree of kill probability on simulated area targets. 
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1.5.6.    Ripple firing during the hours of darkness,   without artificial 
illumination,   was hazardous because rocket burnout restricted the 
pilot's vision outside the helicopter. 

1.5.7. Rocket noise levels were acceptable and no apparent damage to 
personnel resulted.    Rocket gas   s were no more detectable than those 
from other wing-mounted subsystems when fired under similar condi- 
tions. 

1.5.8. Maintainability features were unacceptable and unscheduled 
maintenance was excessive. 

1.5.Q.    Operational reliability was unsuitable.    Logistical support re- 
quireme ats were excessive and the maintenance reliability features 
were inconsistent  with like features found in similar armament subsys- 
tems.    Although the tubes should rr.eet their intended service life,   parts 
usage was excessive.    The calculated MR TS was 23 to 37 rounds at a 90- 
percent confidence level. 

1.5, 10.     Maintenance instructions contained in the manual were ade- 
quate for the level of maintenance required. 

1.5.11.    Operational safety was acceptable. 

1.5. 12.     The XM200 generally met the criteria as  stated in the techni- 
cal requirements,   except in the area of reliability.     (See appendix II. ) 

i l.o   DISCUSSION 

The unscheduled -maintenance of the  launcher was excessive,   thus 
decreasing the operational  reliability.     The excessive maintenance was 
attributed to two deficiencies,   the electrical wiring and an unreliable 
oin located in the contact detent assembly.     Approximately  15  man-hours 
were required for  each disassembly,   repair,   and reassembly of the 
launcher.     (See Maintenance and Reliability Analysis Charts,   app IV. ) 
If both deficiencies are corrected,   there should be practically no un- 
scheduled maintenance. 

1 CONCLUSIONS 

a.     The XM200 2.75-inch rocke.t launcher,   in its present con- 
figuration,   is not  suitable for Army use. 
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b.    The XM200 launcher it not an acceptable replacement for the 
XM159( ) launcher. 

1.8   RECOMMENDATIONS 

a. The XM159( ) launcher not be replaced with the XM200 launcher 
for Army use. 

b. Immediate action be taken to correct the deficiencies listed in 
appendix III. 

c. After the deficiencies listed in appendix III are corrected, a 
check test be conducted to determine suitability for Army use. 
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tiCTION 2.   DiTAIli Of TiiT 

2. 1   DESIGN CHARACTERISTICS 

2.1.1.   Objective 

To determine the design characteristics of the XM200 rocket 
launqher. 

2. 1. 2.    Criteria 

a.    The 19 tubes shall be clustered in a minimum volume pack- 
age which shall be essentially cylindrical.   Fore or aft aerodynamic 
fairings are not required, but accommodations for fairings must be 
provided.    (Para 3. 1.3.2, ref 6) 

b. The launcher shall have 19 round tubes cylindrically 
shrouded in a maximum 15.72-inch diameter package.    The launcher 
tubes are to be compatible with the maximum length combination of 
motors and warheads.    (Para 3. 1. 3. 3,  ref 6) 

c. The empty weight of one complete 19-tube launcher shall 
be minimum weight compatible with performance.    (Para 3. 1.3.4, 
ref 6) 

d. The rocket will utilize the 17-pound warhead with either the 
M423 or XM429 fuze.    The rocket weight is 28.22 pounds with the M423 
fuze.    The overall length of the MK40 rocket motor with the XM229 war- 
head and M423 fuze is 67. 72 inches.    The c. g. is located 26. 90 inches 
from the rocket nose.    (Para 3. 1. 3. 7,  ref 6) 

e. POMM 9-1090-204-12/2 (XM200). 

2. 1.3.    Method 

The rocket launchers were inspected, weighed, measured, and 
photographed.    The e.g. was determined.    The weights and measure- 
ments were compared with those of the XM159 launcher.    The cluster 
arrangement of the tubes and the accommodations for fairing were 
evaluated.    The spring tension on each contact was measured.    The fire 
control panel and location of the panel were inspected and photographed. 
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Figure 2. Rear View of XM200. 
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2.1.4.    lUtttlci 

2.1.4. 1.   CoAdiuen en ll«c«ipi.    Tht four Uunchtrt th*f wtrt uttd *• 
c««l ii«mt «trt IMW «nd *«r« in «xcttUnt eondicion upon r«ctipt (fig 
1 nnd 2).   Tht en« Uunehtr thnt «*• UMö for tpnr« parts *■*• not in 
opornttonnl conditiw add waa atonciled "do not fir«. "   Tho launchtr 
had boon uMd durtni tho vibration ttat at Rtdttono Artonal by US Army 
Mltailo Coirmand (USAM1COM) and tnttrnal damago had rotulttd. 
Lator. «rhsn tht launehor waa diaaaMmblod. crack« In tht forward and 
innor baUhtaa and numoroua damagtd wiroa wort diacovtrtd.   Tht 
hardback, ttt roda. tpactr atttvta. tubta. and contacta wtrt utablt. 
Tht launchtrt wtrt firtd uaing tht standard firt control pantlt tn tht 
AH-IC and JH-IC HtUcoptora. 

2.1.4. 2.   Wtight and Dimtnaiona.   Tht wtighta and dimtntiont of tht 
XV.2CC launchtr and tht XM159 launchtr and compontnta art Utttd 
btlow: 

XM200 XM159 

Wtifht without rocktta 

'A'tight with 19 rocktta 

'*'«i|ht of tubt 

Ltngth of launchtr 

Ltngth of launchtr and 
rocktta inatalltd 

140.C lb. 138.0 lb. 

©72. 9 lb. 670.7 1b. 

4.0 lb. 

60.5 in. 

03.6 in. 

4.0 lb. 

59. 6 in. 

o3. 1 in. 

Ltngth of tubt 

Horuontal diamtttr of 
launchtr 

58.0 in. 

15.5 in. 

So. 0 in. 

15.2 in. 
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XM200 XM159 

Vertical diameter of 15.5 in. 15.5 in. 
launcher 

Tube inside diameter 2.8 in. 2.8 in. 

Tube outside diameter 2.9 in. 2.9 in. 

2.1.4.3.    Center of Gravity.    The e.g.  of the launcher empty was 31.2 
inches and loaded was 23.8 inches from the front. 

2. 1.4.4.    Cluster Arrangement.    The arrangement of the tube cluster 
was compact,  yet the contacts could be placed so as not to interfere 
with loading and/or unloading.    The cluster was inclosed in a metal 
fairing and accomodations for "break away" nose and tail fairings 
were provided.    The average tension on the contact springs was 18 
pounds (high,  22 pounds; low,   14 pounds) prior to the launching of 
rockets. 

2.1.5.   Analysis 

2. 1.5. 1.    The weight and dimensions of the XM200 launcher were simi- 
lar to those for the XM159 launcher and met the criteria. 

2. 1.5.2.    The cluster arrangement and design configuration of the 
launcher were adequate and met the criteria. 

2.2   INSTALLATION CHARACTERISTICS 

2.2.1.    Obiective - 

To determine the installation characteristics of the XM200 
rocket launcher when installed on and removed from, the UH-1{ ) and 
AH-1G Helicopters. 
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2.2.2. Criteria 

a. The launcher will be compatible with the AH-1G sway braces 
and ejector.    The stores support will have 14-inch lug spacing and will 
be compatible with the standard aircraft MA-4A bomb rack, the AH- 
1G RPI rack,   the UH-1B XM156 mount, and the Aero 65A1 bomb rack 
on AH-56A Helicopter.    (Para 3. 1.2,  ref 6) 

b. The launcher support lugs will be spaced 14 inches apart 
to be compatible with Che MA-4A bomb rack.    The lug location will be 
such that a fully loaded rocket package will have the e.g. located at a 
point approximately midway between the lugs.    (Para 3. 1.3.5,  ref 6) 

'-•■ 

c. Preliminary Operating and Maintenance Manual (POMM) 
9-1090-204-12/2. 

d. Technical Manual (TM) 55-1520-221-10. 

e. TM 55-1520-211-10. 

2.2.3. Method 

2.2.3. 1.   Installation and Removal.    The launchers were installed and 
removed in accordance with instructions contained in the technical pub- 
lications using various numbers of personnel.    Motion and still photo- 
graphic documentation was obtained during die operation.    The combina- 
tions of equipment and tools,   the minimum and optimum number of per- 
sonnel,  and times required for installation and removal of a launcher 
and combinations of launchers were recorded.    The capability for 
manual and emergency jettison and the compatibility of the support lugs 
with the MA-4A bomb rack were determined.    Clearances between 
launchers,  launchers and airframe. and launchers and surface were 
measured. 

2.2.3.2.    BoresigHting and Harmonizing Procedures.    With the air- 
craft in the static position,   each launcher was boresighted ^nd har- 
monized.    Still and motion photographic documentation was obtained 
during the operation.    The times, optimum number of personnel,  and 
equipment required to boresight and harmonize the launchers were re- 
corded. 
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F i g u r e 3. Ins ta l l ing the XM200 on the A H - l G . 
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2.2.4.    Results 

2.2.4. 1.    Installation and Removal.    Installation and removal of the 
XM200 consisted of attaching and removing the launchers from the bomb 
rack assemblies.    The support lugs were compatible with the bomb 
rack (fig 3).    No special tools or equipment were required.    The 
minimum and optimum number of personnel required to install and re- 
move eetch unloaded launcher was three (fig 4) using only those tools 
contained in the Organizational Maintenance Tool Set.   Three men re- 
quired an average of 10 minutes to attach and 5 minutes to detach a 
launcher to or from the AH-1G Helicopter.    Approximately 30 minutes 
were required for installation on the UH-1( ).    This was attributed to 
more awkward working conditions because when the launcher was 
mounted on the helicopter,  it was extremely close to the surface.    A 
manual jettison capability was provided in the UH-1( ). but was not pro- 
vided in the AH-IG crew compartments.    Electrical jettison was pro- 
vided on both helicopters.    On the AH-IG,   the minimum clearance 
between launchers was 3 inches,   between the inboard launcher and 
airframe  17 1/2 inches,  between the inboard launcher and surface 
22 1/8 inches,  and between the outboard launcher and surface 28 1/4 
inches (fig 3).    On the UH-1( ),  the clearance between the launcher 
and airframe was 13  1/4 inches,  and between the launcher and the sur- 
face 3 3/4 inches (fig 4). 

2.2.4.2.    Boresighting and Harmonizing.    Three persons and 30 
minutes were required to boresight and harmonize one launcher on 
each helicopter.    Standard equipment was adequate.    Procedures were 
not provided in the POMM 9-1090-204-12/2.    To obtain maximum effec- 
tive range,   the launchers were adjusted to 5 degrees above the water- 
line on both helicopters. 

2.2.5. Analysis 

2.2.5. 1.    The launcher was physically compatible with each helicopter. 

2.2.5.2. Only the Aircraft Armament Repairman's Organizational 
Maintenance Tool Set (FSN 4933-987-9816) was required to support 
operations in a remote area. 

2.2.5.3. Standard equipment was adequate for boresighting and har- 
monizing the launcher. 
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Figure 4. Installing the XM200 on the UH-lC. 
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2.3   COMPATIBILITY 

2.3.1.    Objective 

To determine the compatibility of the XM200 rocket launcher 
and firing system with the UH-1( ) and AH-IG Helicopters. 

2. 3. 2.    Criteria 

a. The detent shall allow both .'ront end and aft end loading. 
The detent shall not incorporate an item which must be replaced for 
each rocket firing.    The detent shall be designed to require a forward 
force of from 175 to 250 pounds to release the rocket.    (Para 3. 1.3. 8, 
ref 6) 

b. The launcher electrical connector shall be compatible with 
the UH-1B,  AH-1G.  AH-56A,  and the UH-1C Helicopter firing systems. 
The electrical power for firing rockets and jettisoning shall be drawn 
from the aircraft's own 24-28 v.d.c.   system under operational conditions. 
No intervalometer is required or desired.    (Para 3.1.3.9,   ref 6) 

c. The electrical wiping shall be such that each tube is wired 
to fire individually and to be safely grounded and shielded.    (Para 
3. 1.3. 10,   ref 6) 

d. Human factors design criteria shall conform to specifica- 
tions on human factors.    The design shall be compatible with the use of 
arctic mittens.     The firing contact can be rotated to cam up the detent 
and allow easy field loading or removal of the rocket from both fore and 
aft end.    (Para 3. 1.3. 12,  ref 6) 

e. POMM 9-1090-204-12/2. 

f. TM 55-1520-221-10. 

g. TM 55-1520-211-10. 

2.3.3.     Method ' 

2.3.3. 1.    Pre-Fire Check.    The compatibility of the launcher and air- 
craft electrical connectors was evaluated.    A continuity check of each 
launcher was performed with the aircraft power source off and then an 
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electrical power check of each launcher (less rockets) with all elecp 
trical and avionics equipment on.  while operating the aircraft at nor- 
mal rotor operating speed,  to determine whether stray voltage existed. 
Flights were then conducted in clear and contaminated atmospheric con- 
ditions.    Upon landing,  electrical continuity checks were again con- 
ducted and the results were compared with the data previously obtained. 
The capability of each tube to fire individually was determined. 

2. 3.3.2.    Weight and Balance.    The gross weight and e.g.  for the UH- 
1( ) and AH-1G Helicopters were computed in accordance with the flight 
release for this test (part D,  app I) with minimum and maximum fuel, 
with and without ordnance,   to determine the minimum and maximum air- 
craft gross weights,  the most forward and rearward c. g.  displacement 
of the aircraft, and whether any operating limitations could be exceeded. 

The weights and e.g. 's for the UH-1( ) were computed with 
the M5 armament subsystem and two launchers installed. 

The weights and e.g. 's of the AH-1G were computed with 
four launchers installed for the HOG configuration (four launchers and 
the XM28 armament subsystem with XMUH guns),  and for the HEAVY 
SCOUT configuration (two launchers, XM28 subsystem,   and two XM18 
pods). 

2.3.3.3. Loading and Unloading.    The launchers were loaded and un- 
loaded from the front and rear in accordance with instructions contained 
in the technical publications.    Still and motion photographic documenta- 
tion was obtained during the operation.    The times,  optimum number of 
personnel and equipment required,  and any difficulties encountered were 
recorded. 

2.3.3.4. Static Fire.    With the helicopters on the ground and rotors at 
normal operating speed, a sufficient number of rockets was launched in 
predetermined combinations of pairs and ripples from each individual 
launcher and combination of launchers to determine the, electrical re- 
quirements and the reliability and adequacy of the single or combina- 
tion tube firing capability and selector.    Boresighting and harmonizing 
were confirmed and the adequacy of the fire control system was evalu- 
ated.    Cameras were mounted on the test helicopters and high-speed 
motion photographic documentation of the debris pattern in relation to 
the helicopter airframes was obtained.   Upon completion of static 
firing,   the helicopters, mounts,  and launchers were inspected for 
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damage or adverse effects.   All data obtained were analyzed prior to 
in-flight firing. 

2.3.4.    Results 

2.3.4. 1.    Pre-Fire Check.    The launcher and aircraft electrical con- 
nectors were compatible,  and a lock collar was provided on the male 
adapter to prevent the connector from becoming loose in flight.    Stray 
voltage did not exist during initial static electrical power checks.    The 
capability was provided to fire each tube separately.    The electrical 
pins and firing order of each corresponding rocket tube were easily 
identified. 

2. 3. 4. 2. Weight and Balance.    Computed weight and balance sample 
forms (DD 365F) are contained in part A, appendix I.    The weights and 
eg. 's were: 

Helicopter 
Configuration 

UH-1C 

AH-1G with 4 
launchers- 

Weight (lb.) 
Takeoff»       Landing*"» 

8,789.7 6,319.2 

9,462.7 6.107.5 

C. G.  (in. ) 
Takeoff*       Landing1 

130. 1 

200. 1 

128.9 

200.3 

AH- IG HOG 

AH- IG HEAVY 
SCOUT 

9,500.0 6,531.6 197.1 200.5 

9,358.3 6,389.5 196.2 198.4 

With 30 pounds of ballast (lead shot) located in the extreme 
rear of the tail boom,  the flight characteristics of the UH-1C were en- 
hanced and the design gross weight and e.g.  limitations were not ex- 
ceeded. 

C. g.   limitations of the AH-lG were not exceeded in either 
configuration with the battery located in the avionics compartment. 
To enhance personnel safety,   the battery was not installed in the nose 
compartment.    Ballast was not required in either configuration to re- 
main within c. g.   limits.    The design gross weight of the AH- IG in the 
HOG configuration qould be exceeded if the fuel cell was filled with more 
than 1, 330 pounds of fuel. 

«Maximum fuel and full load of ordnance. 
**Minimum fuel and ordnance expended. 
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F i g u r e 5 . L o a d i n g the XM2Q0 f r o m t h e , f r o n t , 
w h e n m o u n t e d on the UH- 1C. 
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2.3.4.3.    Loading and Unloading.    The average time for loading four 
rocket launchers (AH-IG) was 30 minutes (15 minutes per two launchers) 
and for unloading was  18 minutes (9 minutes per two launchers).    Times 
were the same for loading and unloading from either front or rear. 
Times were comparable for the UH-1( ); however,   loading and, unload- 
ing from the front were more easily accomplished (fig 5).    Two men, 
both minimum and optimum, were required to load and unload either 
side of either helicopter. 

2.3.4. 4.    Static Fire.    The electrical systems of both helicopters pro- 
vided sufficient power to operate the aircraft,  avionics subsystems, 
and the launchers simultaneously.    The launcher did not require hydrau- 
lic power.    The capability of selecting and firing a single or various 
combinations of rockets was adequate and the selector and combina- 
tions selected were compatible and reliable.    The boresight and har- 
monizing alignment was determined to be accurate.    There was no skin 
or structural damage to either aircraft.    Minor debris hit the AH-1G 
fuselage when rockets were fired from launchers mounted on either the 
inboard or outboard wing stations.     No damage occurred to the mounts 
or launchers. 

2.3.4. 5.    Hover Fire.    No adverse effects on the control and stability 
of either helicopter or aircraft subsystems were encountered when 
launching rockets during hover flight.    The engine and flight instru- 
ments were unaffected by the rocket blasts.    Antitorque control was 
adequate when launching various numbers of rockets during ripple fire, 
symmetrically or asymmetrically.     Debris patterns were similar to 
those during static fire,  and no damage occurred to the mount or 
launchers. 

2.3.5. Analysis' 

2.3.5. 1.    Stray voltage in the launcher was not encountered.    Electri- 
cal connectors and wiring met the criteria; however,  an intervalo- 
meter was required for firing. 

2.3.5.2.    The UH-1( ) design gross weight and e.g.   limitations were 
not exceeded.    The AH-IG e.g.   limitations were not exceeded; how- 
ever,   the design gross weight could be exceeded in the HOG configura- 
tion. 
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2.3.5.3. No dimcultie« were encountered when loading or unloading 
the launcher. The detent allowed both front and rear loading and met 
the criteria. 

2.3.5.4. The operation of the launcher,  the helicopters, and aircraft 
•ubsystem« was corrpatible.    No «d\cr«c effects on aircraft flight con- 
trol and stability were encountered. 

2.4   OPERATIONAL SUITABILITY 

2. 4. 1.    01  ective 

To determine the operational suitability of the XM200 rocket 
launcher when employed from the L'H-1(  ) and AH- IG Helicopters. 

2.4.2.    Criteria 

a. This technical requirement outlines the objectives and de- 
scribes a program for the detail design ox prototype hardware for a 
nineteen-tube reusable and maintainable launcher for firing 2.75-inch 
rockets, composed of the MK40.  MOD3 motor,  and the XM229 warhead 
with the XM429 fuze (hereafter referred to as the rocket).    The nineteen- 
tube launcher shall consist of a cluster of tubes packaged in a round 
configuration and essentially encased by a cylindrical shroud.    The 
launcher is to be compatible with the firing subsystems on the UH-1B. 
AH-1G, AH-5ÖA,  and the UH-1C Helicopters.    The launcher shall be 
compatible with the rocket MK40 motor and MODS through MOD3 and 
the modified XM22C» warhead with either the M423 .or the XM429 fuze. 
(Para 1.1,   ref o) 

b. The primary design goals will be reliability,  lightweight, 
and safety.    The nineteen-tube launcher shall be designed so that each 
tybe will be reliably reusable through one-hundred rocket firings with- 
out repair.   It is desired that each tube reliably fire 250 rounds without 
repair.    It is required that each tube fire 500 rounds without major parts 
replacement.    (Para 3. 1.3. 1,  ref o) 

c. No seals will be required to protect the launcher against 
applicable environmental conditions of AR "I.^-ID with Change 1,  dur- 
ing transportation,   storage,  and service.    No at rodynamic fairings» 
neither fore nor aft,  nor individual tube end closures are required. 
(Para 3. 1. 3. 15.  ref 6) 
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o.    POMM 4-10«0.204-12/2. 

«.    TM 59-152Ö.221-10. 

{.    TM »9-l»20-211-lC. 

2.4,1,   M»ihod 

2.4.3. 1.   Inflight Firing.   Rock«tt with various typ«t of warheads 
**cr# launched iron*, the launchers throughout the established flight 
limitations of each aircraft using dive angles of 5.  10.  15. 20. and 
29 degrees; altitudes of 1.000.  1.900. 2.000. and 2.900 feet above 
ground level «ACL», entry airspeeds of 90.  100.  120. and 140 knots 
indicated airspeed fKlAS). and slant ranges of 900.   1.000,  1.500. 
2.000. 2.900. and 3.000 meters to determine optimum delivery tech- 
niques and whether any adverse effects on stability and control of the 
aircrsft or aircraft subsystems could be encountered.    Flight condi- 
tions were determined from the aircraft indicators.    The rockets were 
launched at a bull's-eye target with a 10-meter center and 20-. 40-, 
and e0-rreter circles from kaown distances in uncoordinated and coordi- 
nated flight,  symmetrically and asymmetrically, in predetermined com« 
binations of pairs and ripples from individual and combinations of launch- 
er«.   Sufficient data were obtained to determine the maximum engage- 
ment, effective, and minimum safe ranges.    The compatibility of the 
sights and launchers was evaluated and an attempt jwas made to deter- 
mine whether any ansafe conditions existed.    Then rockets were launched 
at automobile bodies and silhouette targets spaced at known distances 
to simulate area targets.    Center-of-impact deviations and dispersion 
patterns were determined by aerial observation and film.    Norir.al and 
high speed motion photographic documentation of the firing results and 
debris patterns were obtained.   One launcher electrical cannon plug 
was deactivated to conduct asymmetrical launching.    The compatibility 
of the XM200 launcher with the other armament subsystems normally 
employed on the AH-1C and UH-1( ) Helicopters was evaluated.   Prior 
to loading   all rockets were inspected for external damage, bent or dam- 
aged fins, and adequate tightness of the warhead and motor.   After each 
flight, the tiring contacts were inspected for damage, and the launchers 

■   were inspected after each day's operation for damage and wear. 

2.4.3.2.   Night Effectiveness.   Rockets were launched in predetermined 
combinations of pairs and ripples during the hours of darkness, with 
and without artificial illumination, to determine the effects of rocket 
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burnout on the flight personnel,  night visual detection from the ground. 
and whether any special flight techniques were required.    The adequacy 
of the sights and the fire control systems was evaluated.    High speed 
motion photographic documentation of rocket burnout was obtained. 

2.4.3.3. Turnaround Time.    Following each mission,  the launchers 
were serviced as required and the times to return the launchers to 
an operational status were recorded.    Various numbers of personnel 
were used to determine minimum and optimum turnaround time.    The 
turnaround time for the UH-1( ) was determined with two launchers 
installed.    The turnaround times for the .AH-1G were determined w^ith 
four launchers installed,  then for the HOG (four launchers and the 
XM28 armament subsystem with two XM134 guns) and the HEAVY 
SCOUT (two launchers,  XM28 armament subsystem,   and two XM18 pods) 
configurations.    The reloading procedures were evaluated and com- 
pared with the prescribed procedures and any difficulties were recorded. 

i 

2.4.3.4. Noise Levels.    Internal and external noise levels during 
static,  hover,  and inflight firing were qualitatively evaluated. 

2.4.3.3.    Gas Contamination.    US .Army .Aeromedical Research Labora- 
tory' (USAARL) personnel measured and recorded gas levels in the crew 
compartment during static,  hover,  and inilight firing. 

2.4.4.   Results 

2.4.4.1. 'Inflight Firing.    Best results were obtained using a dive angle 
of 15 degrees,  an entry airspeed o: 80- 100 KLAS,  and an altitude of 1, 500 
feet AGL.    No difficulties or problems were encountered which adversely- 
affected the flight characteristics of ether the UH-1( ) or AH-IG Heli- 
copters,  when rackets were asyrr.rr.etrically launched singly, in pairs, 
or in ripp.e from either wing station.    When rockets were launched 
symmetrically from- either wing station in ripple»,   a slight tuck was 
evident in the flight attitude.    During asymmetrical ripple firing,   the 
aircraft yawed approximately five degrees toward the side from which 
the rockets were .aunched. 

The maximum effective range was approximately 2,000 - 
2, 500 merers and the most effective range was approximately 1, 500 
meters.    Minimum.-sa^e range was approximately 500 meters.    That 
distance was sufficient to permit a breakaway maneuver for the aircraft, 
at all airspeeds, and would allow the pilot to use evasive action,  if nee- , 
essary. 
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The mil-increment references oh the sight reticle were ade- 
quate and were compatible with the harmonization of the launchers to 
allow sufficient elevation adjustment,  including maximum effective 
range. 

Accuracy depended upon flight and weather conditions and the 
proficiency of flight personnel; however, when using the optimum de- 
livery  techniques previously discussed,  center-of-impact deviations 
were unaffected.    An estimated 90-percent kill probability constantly 
resulted in the simulated area targets.    "When the rockets were ripple 
fired,   the dispersion was elongated in an effective pattern. 

The operation of the launcher was compatible with the XM28, 
XM18, and M3 armament subsystems normally employed on the AH-lG 
and UH-1( ) Helicopters. No abnormal operational difficulties or prob- 
lems were encountered. 

2.4.4.2. Night Effectiveness.    Night operations \yith artificial illumina- 
tion presented no unusual problems.    Without artificial illumination, 
the rocket burnout restricted the pilot's vision outside the helicopter 
to the extent that instrument flight was required during recovery from 
firing runs.    The helicopters could be detected from the ground when 
rocketc were launched.    The operation and location of the fire controls 
were adequate and the intensity of the brightness of the sight could be 
decreased sufficiently to permit night targets to be engaged effectively 
with or without artificial illumination. 

2.4.4.3. Turnaround Time.    The personnel and times required for 
turnaround between missions were: 

Helicopter/Configuration 

UH-1C 

Minimum and Optimum 
No. of Personnel 

Lapsed Time 
(Min.) 

15 

AH-lG/four launchers 

AH-1G/HOG 

4 

4 

30 

50 

AH-1G/HEAVY SCOUT 50 

The required and prescribed reloading procedures were similar and 
adequate. 
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2.4.4.4. Noise Levels.   When rockets were launched singly,  in pairs, 
or in ripple,   the noise did not exceed the acceptable level,  and had no 
apparent damaging effects on personnel. 

2.4.4.5. Gas Contamination.    Rocket gases were noticeable from both 
crew stations in both helicopters when rockets were launched from a 
static position,   during hover,  and in flight.    Results of the USAARL 
evaluation are contained in part E,  appendix I. 

2. 4. 5.    Analysis 

2.4.5. 1.    No difficulties or problems were encountered which adversely 
affected the control and stability of the helicopters. 

2.4.5.2.    The effective and minimum safe ranges of the rockets when 
launched from the XM200 launcher were comparable to the ranges 
when launched from the XM159 launcher. 

N  2.4.5.3.    The harmonization of the launcher and sight was compatible 
and a high degree of kill probability resulted on the area targets. 

2.4.5.4. The launcher was compatible with other armament subsystems. 

2.4.5.5. Night firing without artificial illumination was hazardous be- 
cause rocket burnout restricted the pilot^s vision outside the helicopters. 

2.4.5.6. The reloading procedures were adequate and the turnaround 
times were not excessive. 

2.4.5.7. Noise levels were acceptable with no apparent damage to per- 
sonnel. 

2.4.5.8. Rocket gases were no more detectable than those from other 
wing-mounted subsystems when fired under the same conditions. 

2.5   iMAINTAINABILITY 

2.5.1.    Objective ^ x 

To determine whether the test item meets the maintainability 
requirements as defined in the technical requirements for the aircraft 
rocket launcher.  2.75-inch,  XM200. 

2-18 

im ■      ■ -    "     ■    -  ■ '    MI —- ■feHMiaaiiHi 



Z.S.Z.   Criteria ; N 

a. The primary design goals will be reliability,  light weight, 
and safety.    The nineteen-tube launcher shall be designed so that each 
tube will be reliably reusable through 100 rocket firings without repair. 
It is desired that each tube reliably fire 250 rounds without repair.    It 
is required that each tube fire 500 rounds without major parts replace- 
ment (Para 3.1.3.1,   ref 6) 

b. The wiring harness shall conform to the wire routing table. 
All launchers will be identical,  i.e. ,   no right hand or left hand peculiar 
features.    (Para 3. 1. 3. 11,   ref 6) 

c. Special tools shall not be required for maintenance of the 
launcher.    Failed part's of the launcher shall be removable and replace- 
able at organizational level.    (Para 3. I. 3. 13,  ref 6) 

d. No seals will be required to protect the launcher against 
applicable environmental conditions of AR 705-15 with Change 1,  during 
transportation,   storage,   and service.    No aerodynamic fairings,   neither 
fore nor aft,   nor individual tube end closures are required.    (Para 
3. 1.3.15,  ref 6) , 

e. POMM 9-1090-204-12/2. 

f. USATECOM Regulation 750-15. 

g. USAAVNTBD Memorandum 750-2. 

2. 5.3.    Method 

2.5.3. 1.    The XM200 launcher was maintained in accordance with 
USATECOM Regulation 750-15 as implemented by reference 5, 
appendix V. 

2.5.3.2.    The scheduled and unscheduled maintenance performed during 
the test period was recorded and compared with the prescribed proce- 
dures contained in the technical manuals.   All maintenance was per- 
formed using only the Aircraft Armament Repairman's Organizational 
Tool Set (FSN 4933-987-9816).    After expending 855 rockets from the 
four launchers,  each of the launchers was    completely disassembled, 
repaired,   and reassembled.    After expending a total of 1,380 rockets. 
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X-M200 p a r t i a l l y d i s a s s e m b l e d 
to show r o u t i n g of e l e c t r i c a l 
w i r i n g . 
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the four launchers were again disassembled,  repaired, and reassembled. 
The metal covering was removed from and replaced around the frame. 
Numerous tube assemblies were removed and replaced and the launchers 
were re-wired and/or the wires repaired,  as appropriate.    Numerous 
contacts were re-wired.    The ease of removal and/or replacement of 
the components and wiring,  the conformity of the wiring harness to 
those contained in the technical requirements,  and the need for special 
tools were determined. Two launchers were compared to determine 
that all launchers were identical. 

2. 5. 4.    Results 

2.5.4. 1.    No problems were encountered when cleaning or servicing 
the launchers.    The required and prescribed procedures were similar 
and adequate.    Ten maintenance man-hours were expended on scheduled 
maintenance (cleaning). 

2.5.4.2. The wiring harness conformed to the routing table contained 
in the technical requirements.    -All launchers were identical and there 
were no left or right peculiarity features.    No special tools were re- 
quired.    The Aircraft Armament Repairman's Organizational Tool Set 
was adequate and the prescribed procedures in the technical manual 
were appropriate. 

2.5.4.3. Unscheduled maintenance required  128 man-hours.    Excessive 
maintenance requirements were attributed to the magnitude of electrical 
shorts within the launchers and number of contact locking pins that 
broke. 

The electrical wires from the individual firing contacts to the 
aircraft quick-disconnect were fouted through a channel in the launcher 
frame between the rocket tubes and around the supporting structure 
(fig 6).    Due to lack of space,  the insulation on the wires was easily- 
pinched and/or damaged.    In addition,   the exposed wires at the electri- 
cal firing contacts were damaged from the rocket blast and deteriorated 
with use (fig 7).    Stray voltage,   electrical shorts,  and misfires resulted 
from both conditions,   thus requiring partial disassembly of the'launcher 
for outside tubes and complete disassembly for the center tubes within 
the cluster to correct the situation.    During reassembly of the launcher, 
the end play of the wires at the contact end allowed the wires to flex re- 
sulting in wires being bound between the tubes and launcher rear bulk- 
head again causing damage to the insulation.    Stray voltage and electri- 
cal shorts were encountered after reassembly. 
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F i g u r e 7 . R e a r v iew of XM200 showing 
w i r e s d a m a g e d by r o c k e t b l a s t . 
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The small pin which locked the contact shaft in the clear or 
armed detent broke on numerous occasions.    The shaft required rotating 
when loading,  arming, and unloading a rocket from the tube.    Wear on 
the pin was caused during this operation; however,   the pins were broken 

f when the rocket was launched.    This was attributed to the rocket blast. 
The pin could not be replaced.    The tube and contact assembly required 
replacinL;,   thus requiring partial disassembly of the launcher for outside 
tubes and complete disassembly for center tubes to correct the problems. 

2.5.4.4.     Equipment Performance Reports (EPR's) submitted during 
the test are  summarized in part C,   appendix I. 

2.5.5.    .A iia 1 v s i 5 

The electrical wire damage and the breaking of the contact 
locking arms caused excessive unscheduled maintenance, and were 
thus considered deficiencies. Should these problems be corrected, 
practically no unscheduled maintenance would be required. 

2.o "RE LI ABILITY. 

2.0.1.     Objective 

To assess  the reliability of the test item under normal opera- 
tions and derive information rcearding expected service life and re- 
quired logistical support. 

2.0.2.     Criteria 

a. The primary design ^oals will be reliability,   light weight, 
and safety.     The  nine ts. en-tube launcher  shall be designed so that each 
tube will be  reliably reusable through one-hundred rocket firings with- 
out repair.    It is desired that each tube reliably fire 250 rounds with- 
out repair.    It is required that each tube fire 500 rounds without major 
parts replacement.    (Para 3. 1. 3. 1,   ref 6) 

b. USATECOM Regulation 750-15. 

c. USAAVNTBD Memorandum 750-2. 
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2.6.3.    Method 

2.6.3. 1.    Maintenance, Reliability, and Spare Parts Analysis Charts 
were prepared in accordance with USAAVNTBD Memorandum 750-2 
(ref 5) from the record of scheduled and unscheduled maintenance and 
parts usage. 

2.6.3.'2.    The launcher reliability is expressed in terms of Mean 
Rounds to Stoppage (MRTS) per launcher.    The following factors were 
utilized to measure achieved launcher reliability:    cumulative operating 
time,  cumulative operating time,  cumulative rockets launched per tube, 
and net chargeable failures to launch. 

2.6.3.3. The number of rockets expended for each launcher varied 
because of the number of malfunctions and the test requirements.    The 
number two and three launchers were used on both the UH-1C and 
AH-1G Helicopters and tubes number I,   4,   6,  8,   11,  and 15 of the 
number two launcher were used in an attempt to determine whether 
the tubes would meet the service life requirement of a minimum of 100 
launches.    The numbers 1,  4,  and 6 tubes were originally selected and 
242 rockets were programmed to be launched through the tubes in addi- 
tion to the rockets previously expended.    These rockets were fired 
statically.   An auxiliary power unit was applied to the helicopter prior 
to each launching and removed from the helicopter during loading. 
Approximately ten rockets per tube were launched in sequence and the 
launcher was allowed twenty-five minutes to cool prior to the next 
launches. 

2.6.3.4. The tension of each contact spring was recorded at the con- 
clusion of the test. 

2.6.4. Results 

2.6.4. 1.   A Maintenance and Reliability Chart and a Parts Analysis 
Chart arexontained in appendix IV.    Parts usage was considered ex- 
cessive. 

2.6.4.2.    During the test,   1,864 rockets were expended from four 
launchers.   Sixty-four chargeable stoppages occurred.    The majority 
of the stoppages were attributed to electrical wiring and contact pin 
malfunctions (para 2.5.4.3.).    The location of the launcher, number 
of rockets expended,  chargeable stoppages,  and MRTS per launcher 
are listed below. v 
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L a u n c h e r 
No. 

A i r c r a f t / S i d e 
Mounted 

R o c k e t s C h a r g e a b l e 
E x p e n d e d S t o p p a g e s MRTS 

o 4 6 . 5 

19 4 1 . 5 

25 l o . 1 

14 2 6 . 7 

o4 

T h e c a l c u l a t e d MRTS w a s 23 to 3 7 r o u n e s a t a 9 0 - p e r cen t c o n f i d e n c e l e v e l . 
2 . 6 . 4 . 3 . T u o e a an : a g e w a s not encou : . t c r ea .xh rougnouc cne t e s t . Tne 
t o t a l n u m b e r of r o c k e t s expended f r o m the s e l e c t e d tubes i s s t a t e d be low: 

a . Tube No. 1. The c o n t a c t pin b r o k e a f t e r a to ta l of 8o 
r o c k e t s had b e e n l a u n c h e d . S ince it w a s the c e n t e r tube and w a s f i r e d • \ 
f i r s t by the i n t e r v a l o m e t e r . the f i r i n g c o n t a c t w a s p l a c e d on the r o c k e t 
con t ac t e a c h t i m e t h e r e a f t e r and a to ta l of 118 r o c k e t s w a s l a u n c h e d . 

fc. Tube No. 4 . The c o n t a c t pin b r o k e a f t e r a to ta l of 85 
r o c k e t s had b e e n l a u n c h e d . T h e 5Co. 8 tube w a s then s e l e c t e d to f i r e 
in l i eu of the No. 4 ' t u b e . The- No. 8 c o n t a c t pin b r o k e a f t e r 45 r o c k e t s 
w e r e l aunched . The No. 11 tube w a s then s e l e c t e d to f i r e in l i eu of 
No. 8 tube . The No. 11 c o n t a c t p in b r o k e a f t e r 36 r o c k e t s w e r e l a u n c h e d . 
A f t e r b r e a k i n g the No. 11 pin , the c o n t a c t w a s p l aced on the r o c k e t 
c o n t a c t each t i m e t h e r e a f t e r anc a to ta l of 42 r o c k e t s w a s l aunched 
t h r o u g h the tube . " * ' 

c . T u b e No. 6. The c o n t a c t pin b r o k e a f t e r a to ta l of 57 
r o c k e t s had b e e n l a u n c h e d . T h e No. 15 tube w a s then s e l e c t e d to f i r e 
i n l ieu of the No. o tube . T h e No. 15 tube w a s s t i l l f i r i n g a t the c o n -
c l u s i o n of the t e s t and a tota l of 75 r o c k e t s had b e e n l a u n c h e d . 

\ 

2 . O . 4 . 4 . The a v e r a g e t e n s i o n on the c o n t a c t s p r i n g s a t the c o n c l u s i o n 
of the t e s t w a s 2 1 . 5 pounds (high - 2o pounds : low - 16 pounds ) . 

2 . 6 . 4 . 5 . A de t a i l ed f i r i n g s c h e d u l e f o r e a c h l a u n c h e r , m a l f u n c t i o n s , 
a c t i o n t a k e n , and c h a r g e a b l e f a i l u r e s s u m m a r y p e r l a u n c h e r a r e c o n t a i n e d 
i n p a r t B , append ix I . 

A H - l G / l e f t o u t b o a r d 279 

U H - l C / l e f t 792 
AH- l G / l e f t i n b o a r d 

LJH- 1 C / r i g h t 41° 
AH- l G / r i g h t i n b o a r d 

/ 
A H - l G / r i g h t o u t b o a r d 374 

T O T A L , 1, 8o4 . 
\ 
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2. 6. 5.   Amtlyiit 

2.6. 5. 1.   The logistical support requirements were excessive and the 
maintenance reliability features of the launcher were inconsistent with 
like features of similar armament subsystems.    Parts usage was ex- 
cessive. 

2.6.5.2.    The operational reliability of the launcher was unsuitable. 

2.6. 5.3.   It appears that the tubes will meet their life requirement. 

2. 6. 5.4.    Contact spring tension did not deteriorate with use. 

2.7   SUITABILITY OF TOOLS AND TEST EQUIPMENT 

2.7.1.    Objective 

To determine whether appropriate common tools and test equip- 
ment are suitable for the intended purpose and maintenance category. 

2. 7. 2.    Criteria 

a. Special tools shall not be required for maintenance of the 
launcher.    Failed parts of the launcher shall be removable and replace- 
able at organizational level.    (Para 3. 1.3.13,  ref 8) 

b. Organizational maintenance should be performed using only 
the common tool set issued to the individual armorer (MOS 45J( )) and 
the test equipment issued with the maintenance package.   (USAAVNTBD) 

2.7.3.    Method 

2.7.3. 1.   Organizational maintenance was performed using only the 
common tool set issued to the individual armorer (MOS 45J( )). 

2.7.3.2.    Common tools and test equipment were utilized in accordance 
with prescribed maintenance procedures to assure that procedures and 
tools were adequate. 

2.7.4. Results 

All maintenance on the launcher could be adequately performed 
at the organizational level,  by the armorer, using the common tool set 
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and e q u i p m e n t i s s u e d w i th the m a i n t e n a n c e p a c k a g e , w h e n u s e d in a c c o r -
d a n c e wi th the p r e s c r i b e d m a i n t e n a n c e p r o c e d u r e s - S p e c i a l t oo l s w e r e 
not r e q u i r e d . 

2 . 8 T E C H N I C A L M A N U S C R I P T S AND MANUALS 

2 . 8 . 1 . O b j e c t i v e 

T o a s c e r t a i n w h e t h e r the m a i n t e n a n c e i n s t r u c t i o n s in t e c h n i c a l \ * 
m a n u s c r i p t s and m a n u a l s and m a i n t e n a n c e c h a r t s a r e a d e q u a t e f o r the 
i n t e n d e d m a i n t e n a n c e c a t e g o r y . 

J 
2 . 8 . 2 . C r i t e r i a 

P u b l i s h e d m a i n t e n a n c e l i t e r a t u r e p r o v i d e d wi th the t e s t i t e m . 

2 . 8 . 3 . Method , 

2 . 8 . 3 . 1. The t e c h n i c a l m a n u a l ( p r e l i m i n a r y o p e r a t i n g and m a i n t e n a n c e 
m a n u a l (POMM) 9- 1090-204- 12/2) w a s a n a l y z e d t h r o u g h o u t the t e s t f o r 
a l l a p p l i c a b l e o p e r a t i o n s inc lud ing the p r e p a r a t i o n of the m a i n t e n a n c e 
p a c k a g e l i t e r a t u r e c h a r t s , a s out l ined in USAAVNTBD M e m o r a n d u m -
7 5 0 - 2 ( re f 5). \ 

2 . 8 . 3 . 2 . The m a i n t e n a n c e r e c o r d s w e r e a n a l y z e d to d e t e r m i n e the need 
f o r a n d / o r the a d e q u a c y of s p e c i a l t r a i n i n g . 

2 . 8 . 3 . 3 . The m a i n t e n a n c e i n s t r u c t i o n s w e r e a n a l y z e d f o r s i m p l i c i t y 
and c l a r i t y . T r o u b l e s h o o t i n g p r o c e d u r e s , i n s t r u m e n t a t i o n , and a i p s 
w e r e o b s e r v e d d u r i n g the t e s t . P r e v e n t i v e m a i n t e n a n c e p r o c e d u r e s 
w e r e e v a l u a t e d f o r c o m p l e t e n e s s . The a d e q u a c y of s a f e t y i n s t r u c t i o n s , 
i nc lud ing e n v i r o n m e n t a l p r o t e c t i o n d u r i n g o p e r a t i o n and m a i n t e n a n c e , 
w a s e v a l u a t e d and a n a l y z e d . 

\ 
2 . 8 . 3 . 4 . E r r o r s or o m i s s i o n s in n o m e n c l a t u r e and s t o c k n u m b e r s 
r e p a i r p a r t s l i s t s w e r e no t ed . 

2 . 8 . 3 . 5 . E q u i p m e n t s e r v i c e a b i l i t y c r i t e r i a w e r e c o m p a r e d a t v a r i o u s 
i n t e r v a l s d u r i n g the t e s t w i th p u b l i s h e d c r i t e r i a to d e t e r m i n e the a d e -
q u a c y of the p u b l i s h e d c r i t e r i a . 

2 . 8 . 3 . 6 . M a i n t e n a n c e o p e r a t i o n s a c t u a l l y p e r f o r m e d w e r e c l o s e l y ob-
s e r v e d in a n e f f o r t to d e t e r m i n e w h e t h e r i n s t r u c t i o n s w e r e c l e a r and 

t 7. 
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the sequence of operat ions was adequate for the level of training pos-
s e s s e d by the maintenance personnel . Desi rable changes or comments 
w e r e r epo r t ed . 

2 . 8 . 4 . Resu l t s 

The technical maintenance manual was complete and adequate. 
The manual will r equ i r e only minor co r r ec t ions . Boresighting pro-
cedures for the AH-1G and AH-5o a r e to be included when the i n fo rma-
tion becomes avai lable . Appropr ia te recommended changes were sub-
mi t ted . The ins t ruc t ions were s imple and c l ea r and the sequence of 
operat ions was adequate for the level of training possessed by the 
a r m o r e r . Troubleshooting and preventive maintenance p rocedures 
and safety ins t ruct ions were adequate and complete . No e r r o r s or 
omiss ions in nomenclature , stock, op par t s numbers were found. The 
published equipment serviceabi l i ty c r i t e r i a compared favorably with the 
t e s t r e s u l t s . A maintenance package l i t e ra tu re char t is contained in 
appendix IV. 

2. 8. 5. Analysis 

The maintenance ins t ruc t ions in the manual were adequate fo r 
the intended ca tegory . 

2 . 9 PERSONNEL AND TRAINING 
• ' •-

2 . 9 . 1 . Objective 

To de te rmine personnel anc training r e q u i r e m e n t s . 

2 . 9 . 2 . C r i t e r i a 

Appropr ia te technical manua l s . 

2 . 9 . 3 . Method 

Mil i tary personnel of var ious skill levels (MOS 45J{ )) and 
background were used for testing the XM200 rocket launcher and 
determining the level of pe r fo rmance requi red to mainta in the launcher . 
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2.9.4.   Results 

The skill level and background of an armorer (MOS 45J) were 
sufficient to maintain the launcher.   On-the-job'training was easily 
accomplished and no additional instruction or special training was con- 
sidered necessary. 

2. 10   SAFETY CHARACTERISTICS 

2. 10. 1.   Objective 

To determine any unsafe features of the XM200 rocket launcher 
and to obtain operational safety data. 

2.10.2.   Criteria 

a. The primary design goals will be reliability, light weight, 
and safety.   (Para 3. 1. 3. 1, ref 6) 

b. The electrical wiring shall be ..ach that each tube is wired 
to fire individually and be safely grounded and shielded.   (Para 3. 1.3. 10, 
ref 6) 

c. POMM 9-1090-204-12/2. 

d. USATECOM Regulation 385-6. 

e. USATECOM Regulation 385-7. 

2. 10.3.   Method 

The test item was observed throughout the test and all safety 
hazards were recorded. 

2. 10.4.   Results 

2. 10.4.1.   Personnel.   No safety hazards or features unsafe to per- 
sonnel were noted when loading or unloading and arming or dearming 
the launcher or launching rockets from the launcher if safety proce- 
dures normally required for the handling of the ordnance were adhered 
to.   Personnel passed in front of the launchers when leavin* or entering 
either crew station on both the UH-M ) and AH-1C Helicopters, however: 
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the launchers were not connected to the aircraft electrical system or 
the ground removed from the aircraft until after personnel had entered 
the crew station.    No injuries to personnel were encountered during 
the test. 

2.10.4.2. Flight. There were no adverse effects on aircraft control 
or stability or aircraft subsystems that would cause unsafe flight con- 
ditions. Bocket blast damaged the AH-IG Helicopter, but the damage 
was insignigicant.    No damage occurred to the UH-1C. 

2.10.5.    Analysis 

The operational safety of the launcher was acceptable. 
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teaato rem Jto^l 

WEIGHT AND MUNCE CLEARANCE FORM F 
TMTIMl 

(VMt »KV**MB pa» TMAMtfomr mimoHti 

POM VMM IM 
T.O. l>l*>« 
AMOhtM-m* 
rM$$~mt-* 

\ AM 1969 

Sivic« T««t/XM200 

UH-IC 

64-14101 

Afmt Sv» C Mun Dtv 

ItTM 
USAAVNTBD 

run 
Chfen» 

Basic acft weight iacludei 2 
XMIS6 mouaa, 2 XM200 
launcher* t XMS grenade 
launcher with componeno 
and 30 pounds ballast located 
at station 385. 

rrcM 

o 
o«-<3.g 

OSTRItUTION Or UMO 

PÜOt 
Empty 5196.4 Index 7159.3 

mts 136.0 184.7 

X.M200 278.0 377.5 

XM5 250.8 93.7 

Ballast 30.0 

5891.2 

105.5 

Basic 7920.7 

£09Üt 

200.0 
200.Q 

SU 
iJ 

tt. 

BDMHim »l*Tt MO. i.U%mto 

fttUtmml ittttttMitomt M ih» ßilM !•* tkiltimg taatf «arf 

COWIfCTIOM l*f ID 
(♦•-) 

0*OUTMS •POMT 

M-5 M£L. 

UMLtM 
~~Z*&&I 

jQnua LA 

"ilslol? 

2.ft 
VSf». S5 

f28ca'2.75 rko ä 
28.22 pounds 

r 
■MLTlif JiL 

!•»»( 

«TO en MI« uaLjjQDDtiaaEj 
to 

(«*. I» 18 'e»si%«.»c<ii 
nnnnnnnnnnri 

USiJ 
14 

UMfTATIOtS 
OM 

9S00 9S00 
iQaa 

126.0 

i2Lft. 

**   m T.i- 

it 

g| rftfikm 

HI I.ft 

!■? 
FiaaaaBcennn 
nnrimannnnn 

* gnwr weMm O— —WM «»PUMM 
* 4MI(MM> so JMM «aMM UM. M. 
' ij^Titri rs »■■ ntirriWir ft 
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I ,: -«ample Form No .2 

WEIGHT AND iAUNCE CLEARANCE FORM F 
Tienau. 

<VSt HtVBMSM POM T**M»OKT MISSIOKS) 

row vse IN 
T.O. MB>« 

MTC 

1 Au£Uft 1969 

MKMPTTOt 

AH-1C 

no« 
Armt Sys C Man Oiv 

MOMfTAHOH 

USA/\VNTBD 
mastovunrut- r/m 

Service Tc«,'X\COO 
ttSULNO. 

153SS 
ie 

Civent 
WMMU 

XM200 only,   iiiic a eft weight 

HfAteti an 

ntr nxM WOCKT 
■ iNocxon 

MOM/ 

Ulfd i< th^ woiffhc  ifv 1 ■ttcMaurr r/f»«cWfto 5 5 3 5 0 1 1 4 9 2 2- 
a DD Form 365B, dated 12 June 

1968, including the bomb racks, 

XM28 armament subcyitem with- 

out machine guns, the XM20 

grenade launcher mounted in the 

lower fuselage and four XM200 

rocket Uunchen mounted on the 

bomb racks. 

2 
OK            1 <M) 1 2 3 0 S 4 1 

9 CISTPIBUTION OF LOAD 

«rr. 
«n. 

•M6MC CAIMW «NO 
««C NO mttstrr ■ 

PUot 1 200.0 2 0 0 0 1 6 6 0 

1 200-0 2 0 0 Q 2 7 0 0 

1 1 i 
| 

:              1 
1    ; 
.    1 1 i 

i 1 1 1 
«•»VTM mm so. at—4) 

1 

- 
i    1 Mi 

1 
1 
1 I ill 1 

Pttttiftt inntuciton» 10 th» ßtltl lofhilUmt t»»4 »H4 
ttim luting taktot mi* Imm^inf «AnwM to rnof* «tor*. 

4 OftlUT:«* »(«MT Is 9 5 sio J.^L_^ Sl2 9 
5 CDurr. ROuan CAUK* —:---:■■ .. .^Jl 

COMCCTIONS {HH ID 

eamrt mm 
CMUMS (4-»-l J 

MMNT ■MOCXM 
MOH/ 

"0 

• w—»M 24 ea.-2.75 rku a 

1 (i, 2 7 U. 1 Li 2 Q. SL 
»«- 3Sea.-2.75rktl a 

1 

28.22 inboard 1 0 7 2 4 1 9 e 0 4 
| oncMui. 
1 MCKcn 

7 

i 

•«.» ■ '           270 «WJ 1 7 3 5 0 ? i ^ 7 Q, 
. HMWrf «WJ 

cmnuL ( MJ 
e 

• mm w. mm ( •*> 
TOT*L «CWMT Mae«» - - 

§ i«Toea Mi« 

10 tutan ooRoraa (rmwMft .? 4 6 ? 7 1 $ ? 4 0 .3 

TDT«, «C«MT MMO ♦ ♦ 11 COWCTWM iitfmtolt 

12 TMieff eoaemea (Onta* 9 4 6 2 7 1 8 9 4 0 3 

MT WWW—a (*f. II) 
IS raoenr c«.«%ii.^e.Mn 200. 1 
14 

to 

• 
j                                               UMITÄTIOMS                                              \ HI« 

•MOW wr. TMuorr t» i 

9500 9500 
•MMMTMI 

run.      247 tal. 1 6 0 5 5 3 2 2 5 0 

•Ä-T^SKr 
no« 

192.0 
ID <% V A C. 

oi.TWJ 
62 rocken 1 7 4 9 7 3 4 8 0 4 

3 3 5 5 2 6 7 0 5 « 

•«"SSii. 
nom 

190.0    2 0I.1*J 

IS antune umm cwwrr— 6 1 0 7 s 1 2 2 3 4 9 
1« tJTni4Tte UM0M C 4 «JM «.coaat       200.3                               1 

ee-vno •* .**«*.>        CLUS,^*    * j,                                     \ 
«PCMT MO •4LMKt »tm^»lT»/j»«— Ml             ( ̂  z< '*U* J! j               1 
Mter («i^»»tt / ^ S*J^ ^         1 

r\r* k     '*••     ^^ »■ el s  — "7 ̂    
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• Mmpic form Mo. » 

WEIGHT AND lAUNCE CLEAMNCE FORM F 
TKIKtt 

ivsg mtvtMSM rom rmMwoitr mmiomtt 

FOff VM UV 
r.o. I.IS>« 

ant MKMtfT r»W( t MOM 

Armt Sv» C Mun Div 

MMtmnon 

l Kamm 1969 AH-IC 

Scrvic« TMt/XM200 1S355 

«B nur 

Civeas 
■ iMia^j 

rft weight 
MF                                                   ITUI WOCKT 

■ iNOCXOft 
MO«/ 

iHeaw Scout.   Basic a 
1 M*K AMOurr r/t«* CkciO 5. 8 1 7 l | 1 9 9 e ? uara u toe wcigm >iHtE«icu «a 

DO Fora 36SB dated 12 June 1968 

lachwH^ the bomb racks, the 

XM28 armamcot subsy«em with 

two XM134 machine guns iatull» 

the XM20 grenade launcher 

mounted in the lower fuselage, 

two X.M200 launchers outboard 

ind two X.M18 gun pods (with 

XMIJ4 guns) mourned inboard. 

-    » 
oa (    3              OW) ? ? 0 $ 1 0 

9 OBTRlriUTION Of LOAD m ̂Jfe 1118! a» 
■M6MC CAMOMO 

MOC •0 «noNT -v^Pi".' '.«« 
Pilot 1 200.0 2 0 0 0 1 fi 6 0 

i prm.n 2 0 0 0 2 7 0 0 

1   | 
» . 

WWITUI »MTI ML (IT MM) • 1   1   !   i   M 
1 1   j 1    i 

Pmtt—m» Imtrmttmm M ttt» Hit It thuiimg 1—4 am* 4' omuTMs atiCMT 6 2 4 0 0 1I2I4 2 6 9 
s cwirr. ■0UMS cMjan *- i ■ -. ■.-> £ _. -. 1 

COMKIIONS (Ar m X.M-28 8000 7.62 5 2 o o 6 0 9 0 

eomrr. im 

OOMtS «♦»-) XM-18 3000 n 1 6 6 0 3 3 4 0 

«« •■KSO« 
MOW 

• mm— 24 ei. 2.75 rkts 

ä 28.22 outboard 6 7 7 3 1 5 2 0 0 
trt 

BICMM, 

•OOCTS 

7 

t 

■WLT * r        270                 «MJ 1 7 5 S 0 3 4 7 7 
_ 
,0 

■OMWTf                                        «MJ 
N~ 

IlTWHUt  (                                              MJ 

, 

• ■sin w. mm <                   «WJ 

tor». «mMT mm*a> - 0 MToeaura r ~ 
— 

10 Tuanw o—T— <t%wi — 9 i 5 8 3 1 8 3 6 6 9 

WH. rntmuT »aea ♦ ♦ 
II CDsnmtni rir -j.iifl 
12 Tsacw wnw (ft>p ■<) 9 3 5 8 3 1 8 3 6 6 9 
1* TMOOW C4.«%U.«,CWM i 96.2 mt awuuMct (•<. lit 
14 

8 

|                                uurraTioNs «M»> 24 rackets 6 7 7 3 1 5 2 0 0 

9S00 

•MaMVt «j              jij 
1000  7.62                 1 ff I f 9 9 4 3 0 iww««l^«    | 

9S00 wa       247 «al. i J, .a 1, L 1 i i. 5. ft 
,Ä-TBS!Kr 

»•ou 

n'.^" i i. t L L J ̂  £ 
•«rsssä. MM 

190.0          M rr»" IS OTHUTO UMO«« ooaerroa 6 \ i 9 s 1 2 6 I 9 a 
i« 1 amun» •>«• c «. ■ «JL>^C « «       ,9t.a                                1 
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WEIGHT AND IAUNCE CLEARANCE FORM F 
ncncM. 

     (US« mtvtmsB worn TMAtnromr mttuomm       

ro* vu IM 
T.O. M*>« 
AMOht*-* * 

1 August 1969 

Service Test/ XM200 

HDK»   Basic acft weight used 

is the weight indicated on the 

DD Form 365B, dated 12 June 

196S, iac hiding the bomb racks 

the XM28 armament with two 
XM134 machine guns installed, 

the XM2Ö grenade launcher in 

the lower fuselage, and four 

XV200 Uunchers mounted on 

the bomb racks.. 

ooMfvm »on MO. M—t) 

AH-IC 

isass 

Anht Sys C Ntun Div 

im 

o 

esnisunoM or io«e 

Pilot 

aiaact 

■OSXT 

200.0 

200-0 

fMMf intttttiioim »• rfc» |MJ«> fa* afci/fjaj Imm4»m* 

coRRtcnow («* ID 

i«r«L«tw«T 

TBTSL 

(ivll) 

<♦•-! 

UMimnMs 

9500 

•K-fSS^r 
•KRMissiau 
C «  LAMOO« 

>*«(•»< 

9500 

# 

im.Q 

1« (% *#,<«. c. 

BQUi 
r.o. nr 

I 

to 

it 

12 

U 
14 

IS 

OMMTa« MlSMT 

JUCA «MO   . ?■« 

24 ea. 2.75 rockets 
-    ?«    ??   flg^QMJ 

4W. Mea. 2.75 rocket« 

A 28.22 inboard 

trsnon 
USAAVNTBD 

ftYt» 

ri* 

^r ^¥18» 
2   0 0 0 

Äja 

• MOCXO« 

1   6 {6 

2  7 iQ f 

-!—r 

!   ,      I 
i   i 
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CHARGEABLE FAILURES SUMMARY 

■: Launcher No. 

Contact Pin Failures ' 

Tube Electrical Short Circuits 

Wires Burned Off Contacts 

Sprung Contacts 

Snap Ring Failures 

Off Contacts 

Total per launcher 

Total Chargeable Failures 

~*~     Total per type 
3     4 of failure 

4    12     6     5 

2      6    17      7 

1 

.    1 

6     l^ JW    14 

27 

32 

1 

1 

ot 
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Part C.    Equipment Performance Reports (EPR's) 

1. EPR KF-l:   Electrical Firing Contact Locking Pin.    The small pin 
which locks the contact shaft in the clear or armed detent breaks.    The 

■r 

shaft must be rotated to arm,  load,  and unload the rocket.    Wear on 
the pin is caused by the rotation of the shaft; however, the pins are 
broken when the rocket is launched.    This breaking is attributed to the 
rocket blast.    The pin could not be replaced.    The tube and contact as- 
sembly required replacement, thus requiring excessive maintenance. 
This condition occurred 11 times while firing 855 rockets from 4 
launchers. *   The mean number of rockets launched per tube per failure 
was approximately 11.    Recommend a more rugged,   replaceable pin 
be provided. 

2. EPR KF-2:   Electrical Wiring.    Insulation on the electrical wire to 
electrical tiring contact deteriorated when the rockets were launched. 
The wire was then exposed or damaged, thus causing electrical shorts 
to the tube,   resulting in misfires.    Also, during operation of the con- 
tacts while loading,  unloading, and arming,  the wire was damaged. 
The present arrangement requires inspection after each launching,  and 
excessive maintenance and repairs are required.    This condition oc- 
curred 32 times while firing 855 rockets from 4 launchers.**   The mean 
number of rockets launched per tube per failure was approximately 
seven.    Recommend a wire protected with a more.durable insulation be 
provided, 

3. EPR KF-3:   Electrical Wiring.    The electrical wiring within the 
launcher from the individual firing contact to the aircraft quick- 
disconnect was routed between the rocket tubes.    The rockets when 
launched created enough heat to damage the wiring insulation.    Stray 
voltage occurrea.    The launcher required component disassembly for 
maintenance of the **?■'   g.    During reassembly of the launcher,  the 
end-play of the wires allowed the wires to flex,   resulting in wires be- 
ing bound between the tubes and/or the launcher and the rear bulkhead, 
and causing damage to the insulation.    Stray voltage could again be 
encountered.    Recommend the wires be rerouted from the rear of the 
launcher aircraft quick-disconnect through a conduit mounted externally 
on the launcher. 

*At the conclusion of the test, this condition had occurred 27 times 
while firing 1,864 rockets from 4 launchers. 
**At the conclusion of the test, chargeable electrical malfunctions had 
occurred 32 times while firing 1,864 rockets from 4 launchers. 

1-21 | 
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Part D.   Flight Safety Release 

i C-O-P-Y 
f 

DEPARTMENT OF THE ARMY 
US ARMY AVIATION SYSTEMS COMMAND 
P.O. Box 2Q9,  St.  Louis, Missouri   63166 

AMSAV-R-F 11 Jun 1969 

SUBJECT:   Flight Release for Testit ^ the XM-200 Rocket Launcher 

Commanding General 
U.S.  Army Test and Evaluation Command 
Aberdeen,   Md.    21005 

1. Reference:   AMSMI-XBT letter 5 June 69,   subject:   Safety Statement 
for Launcher,  Rocket, Aircraft 2.75 inch XM-200. 

2. This letter constitutes a Safety of Flight release for flight testing 
the XM-200 rocket launcher on the AH-IG and the UH-1C aircraft. 

3. The aircraft shall be flown in accordance with the flight envelope 
and operating instructions of TM's 55-1520-220-10. and 55-1520-221-10. 

4. The XM-200 loaded with 27.85 lb rockets, will be restricted to 14 
rockets when mounted on the UH- 1C and 12 rockets when mounted on 
the outboard wing stores of the AH- IG. 

5. The XM-200 shall be mounted on the XM-156 multi-armament mount 
with the 4 inch spacer when used with the UH-1C. 

C-O-P-Y 
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C-O-P-Y 
AMSAV-R-F 
SUBJECT:   Flight Release for Testing the XM-200 Rocket Launcher 

6.    Test results shall be provided AMSAV-R-F upon completion of the 
test program. 

FOR THE COMMANDER: 

s/Robert D. Jubbard 
for   t/CHARLES C.   CRAWFORD,  JR, 

Director of Flight Standards 
and Qualification 

C-O-P-Y 
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DEPARTMENT OF THE ARMY 
HEADQUARTERS,  U.S. ARMY TEST AND EVALUATION COMMAND 

Aberdeen Proving Ground,  Maryland   21005 

AMSTE-BG 7 Jul 1969 
4-4-1542-23/24 

SUBJECT:   Interim Safety Release for Service Test of Launcher, 
XM200 for 2.75-Inch FEAR 

President 
US Army Aviation Test Board 
ATTN:   STEBG-PO-M 

1. References: 

a. Letter, AMSMI-XBT, dated 5 June 1969,   subject:   Safety State- 
ment for Launcher, Rocket, Aircraft, 2.75-Inch, XM200,  Inclosure 1. 

b. Letter, AMSAV-R-F, dated 11 June 1969,  subject:    Flight Re- 
lease for Testing the XM200 Rocket Launcher, Inclosure 2. 

c. Letter, AMSTE-BG, dated 5 September 1968, subject: Test 
Directive, Engineering and Service Test of Rocket Launcher, 2.75- 
Inch, XM200. 

2. This letter constitutes an interim safety release for conduct of 
the service test directed by reference 1c. 

3. A review of the test data collected during the coordinated development/ 
engineering test program indicates subject launcher is safe for conduct- 
ing the service test directed by reference 1c.    The restrictions outlined 

C-O-P-Y 
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C-O-P-Y 
AMSTE-BG 
4-4-1542-23/24 

SUBJECT:   Interim Safety Release for Service Test of Launcher, 
XM200 for 2.75-Inch FFAR 

in reference lb are to be observed.   All flight tests are to be conducted 
such that no firings are conducted over the heads of personnel.   This 
release is interim since results of all ET are not yet available. 

FOR THE COMMANDER: 

2 Incls 
as 

s/Richard H.  Miller 
t/RICHARD H. MILLER 

Acting Director 
Avn Mat Testing 

C-O-P-Y 
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Part E.    Gas Contamination Report 

ANALYSIS OF MISSILE EXHAUST OF 2.75 ROCKET SYSTEM ON AH-1G 

COBRA FOR CARBON MONOXIDE 

(Letter Report - Not for Publication) 

MAJ DONALD T. BUTTS 

September 1969 

Av'ation  Medicine  Research  Division 
III. S. AftMY ACKOMEOICAL tESEAKOH UNIT 

FORT  RUCKER,  ALABAMA    36360 
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ANALYSIS OF MISSILE EXHAUST OF 2.75 ROCKET SYSTEM ON AH-1G 

"V. 
COBRA FOR CARBON MONOXIDE 

INTRODUCTION 

Analyses for carbon monoxide in the missile exhaust from firing 2.75 rockets 
from the AH-IG Cobra in flight were conducted at Yuma Proving Grounds, Yuma, 
Arizona, by US Army Aeromedical Research Laboratory personnel. 

METHOD 

Data was obtained by means of a Co Det carbon monoxide analyzer mounted 
in the cockpit with air samples taken from the level of the pilot's head. Samples 
were taken continuously during the firing of various numbers of rockets on different 
firing runs with the cockpit vents open. 

V 

RESULTS 

Figure 'l shows the number of rockets fired, the exposure of carbon monoxide 
In terms of carbon monoxide parts per million X minutes which the crew received, and 
the calculated rise in blood levels of cacboxyhemoglobin which could be expected 
from that level of exposure. 

COMMENfT 

A review of the data in Figure 'I shows very low carbon monoxide exposure 
levels and very small increases in the percentage of blood carboxyhemoglobin. 
Bearing in the mind that one would not be in danger of carbon monoxide intoxica- 
tion until a blood level of 10% is reached, it becomes obvious that a crew could 
not fire enough missiles in a twenty four hour period to risk carbon ^nonoxide 
poisoning. 

It is further obvious by looking at the data, that many factors influence the 
carbon monoxide exposure besides number of missiles.   In several cases a smaller 
number of missiles appears to have yielded a higher CO exposure.   This discrepancy 
can be explained on the basis of variation In wind speed and direction relative to 
the gunship/ variation in length of time the gunship flies toward the target after firing, 
and possibly many other factors. 

1-28 
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CONCLUSION 

^       In wmmory, the 2.75 roektt sy>t«m ttsTtd on th« AH-1G Cobra doos nof 
oppeor ro present o hozord in term of corbon monoxide exposure to the crew 
during firing operotions. 

1-29 

\ 

■'■.'■■■' -s 

  - - -   - - -^^—~^-n 



main nin.iiaim ani       i|w n ■ii.iii>iiiiiii< >■ inn ijin  
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i      I 
NUMBER OF 
MISSILES 

8 

14 

10 

34 

CARBON MONOXIDE 
EXPOSURE PPM.MIN 

41.56 PPM. MIN 

87.5 

125.3! 

164.06 

156.56 

CALCULATED % 
INCREASE IN 
CARBOXYHEMOGLOBIN 

.01386 

.02916 

.04166 

.05466 

.05216 

Figure No. I 
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APPENDIX III.   DEFICIENCIES AND SHORTCOMINGS 

1.    DEFICIENCIES 

Deficiency 

I. 1    The electrical 
wiring was unsatis- 
factory because: 
a.  The insulation on 
the wires was easily 
pinched and/or 
damaged due to lack 
of space and the way 
the wires were 
routed,    b.  The 
exposed wires at 
the electrical firing 
contacts were 
damaged from 
rocket blast and 
deteriorated with 
use.    c.  During 
reassembly of the 
launcher,  the end 
play of the wires at 
the contact end 
allowed the wires 
to flex resulting in 
wires being bound 
between the tubes 
and launcher rear 
bulkhead. 

Suggested Corrective Action     Remarks 

Reroute the wires from 
the rear of the launcher 
to the aircraft quick dis- 
connect through a con- 
duit assembly mounted 
externally on the launcher. 
Provide a more durable 
insulation. 

The electrical 
wires from the 
individual firing 
contacts to the 
aircraft quick- 
disconnect were 
routed through a 
channel in the 
launcher frame, 
between the rocket 
tubes and around 

m the supporting 
structure.    When- 
condition a or b 
occurred,  stray 
voltage,  electri- 
cal shorts, and 
misfires resulted, 
requiring either 
partial or complete 
disassembly of the 
launcher.    When 
condition c occurred, 
stray voltage and 
electrical shorts 
were encountered 
after reassembly. 
EPR's KF-2 and 
KF-3 were sub- 
mitted. 

1.2   The small 
pin Which locked 
the firing contact 
shaft in the clear 
or armed detent 
broke on numerous 
occasions. 

The shaft required 
rotating when load- 
ing, arming, and 
unloading a rocket 
from the tube. 
Wear on the pin 
was caused during 

UI-l 
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Deficiency Suggested Corrective Action    Remark» 

2.   SHORTCOMINGS 

this operation; 
however, the pine 
were broken by 
the rocket blast. 
The pin could not 
be replaced.   The 
tube and contact 
assembly required 
replacing, thus 
requiring partial 
disassembly of 
the launcher for 
outside tubes and 
complete disassem- 
bly for center 
tubes.    EPR KF-1 
was submitted. 

There were no shortcomings discovered during the test. 

m-2 

.^»»•^•MiMaailB ^^MMMSMfaMMMI 



APPENDIX IV.    MAINTENANCE EVALUATION 

IV. 1 
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MAPmNAMCl AWP «mAMUTY AMAlVnt OU>T 

PBTMICTION S«ET - SECTIOW 1 

«■PIPI 

l        Eauy nambcr of tach item. 

DttCRimON 

10 

Oonp Mmbtr at iadlcaud in the Maiauaasc« Allecatk» Chart. 

Compooaat aad related ofNtntioas at iadicattd in tha Maiataaaaoa Alloeatioa Chart.  Operattoa* 
iadicatcd at in Depot Category aie Mt i 

Maioteaaaca Level, Preaeribed.  Categoly pwicrlbad by the Maiateaaace AUocatloa Chart it 
iadicated by utUlxiat the letten O/C, O, DS, or CS.  O/C • Operator or erewj O • Orgaaixatiooal; 

DS • Direct Sapport; GS - Ceaetal Sapport. 

Maiateaaace Level, Recoaaacaded.  Letten O/C, O, DS, or CS iadicate the category reconuneoded 
by the te« «f tacy. 

TM Adequate.  Aa X ia thit cotuaw iadlcatet tha TM are coaeidered adequate. 

TM lartractloae, laadequate.   The te« ageacy rcfereaoe aunber nted oa DA Fomt 1391/2021 it 
indicated ia tUt cehuna, if the iaftractioat arc coaeidered iaadeqaatt. 

Active Maiaeaaac« Time.   Maa-bon» uted to the cleeett taath.   If the operattoa wat not actually 
performed bat wat reviewed, the eitimated active maiateaaace ttme it iadicatad by ueiag tha prefix 

E. Average active maiateaaace time it itted if the operattoa wat paifoimed more thaa oace. 

Life. Number ot houn, mlkt, or reuadt accumulated before or tiacc thit operattoa wat performed. 
An entry it made each ttme thit operattoa it performed, followed by the tpfwpriati life uatt; i.e., 
M, H, or R.  Aa "S" will be placed ia thit cotuma if the operattoa wat performed ea a tampHag 

batit aad not because of aa actual failure. 
\ 

Reaaoa performed.   The tymboi 'Vatched" will be dwwa ia this cohuns tf tha op»itlea wt 
formed at a (emit of nmrhadnltd maiateaaace.   If the operattoa wat ptrformed at a reauh of 
tcheduled maintenance, it it Indicated by the tymboi "Schad" ia thit eotama.  If the oparatfea 
wat performed only to verify pneedwet aad tools, aot at a reauh of bteafadowa, It It Indicated 
by the tymboi "Sba" ia thit cotuma. 
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COIUMN 

11        Rtmads.  if tfat opmtioa k mlatad to aay odm Mb^Mt covntd ia dv body of tl» tMt r^Mt, 

tht nwyaph MMBbw to inwmd fat am tufume». If tfc» optwtloB wm mat pmtmmi u a 
rtatk of «iat tht Mmpliag tcduriqa« lurtieilit«! by AR 7S0-«, OM of dMt foOoiriag ttmiik» U 
cotcitd at appnpUt*. 

«.   Revitwcd - Mt ptffermcd. 

b.   Ncitlm rrriewed im imfocncd dhM to (No TM't) or (iattfietett Mnric« tatt tim«). 

f.  Otter, as appropriate. 

If aa E?R it related to a maiacenaacc openrion, the tfK 

\ 

will be iaeeitad. 
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10 

10 

COMOCMT AM» MlAnD 

 WMTffn. 

O.C - Ofm/Q 
o-atp> 
DC - OMU 

Ct'Cnmi 

T»W AMmUr • lUptec« 
CciMtTabc 

Tabc A«tablr • lUptac« 
OwbdtTob« 

Ti—rhfT - Rorkt tad 
ntaiU 

Huata Aacnbly - R«- 

mmucnoKt 

O/C O/C 

ACTIVI 
MMKT 

2.0 

1.0 

15.0 

J.O 

2.0 

un 

M-l 

Ufhxfalrd 

\ 

Sctedaled 

Avataft On* rtqalnd pt> 

Aircnf* tiac icqaind 

Avang* ö™« rc^oirtd pa 

Avtngc tim* rt^aiRd per 

Atrcnc* am» t*qund ptt 

apmtioa. 
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I 

MAPITtMAMCI AMD MUAMUTYAIULYIIS CHART 

PBTWICTION Mg » stcncM2 

COUJMX 

\ 
1        laoy mtmbcr which will to th* HJM tem ««iy ia Steuern l. 

2-5    ApproprUtc m*a« used to tht cloMflt ttath.   If 
ia Cokuaa 8, Rtmatla. 

6       Tool maa-hom as ncmdtd ia CcSmmm 2 threogh S. 

7        Man-houn «cd to the clocot tenth. 

an a appfopriatc uait of 

\ 

Rcmaiks as appropriate. 
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t-^V11 

1     UPI 

1 

iNsnmcTioN smrr 

CENERALi Pirti «rill bt aiMnblcd es this chut by fuaetioaal greup« «ad in mmtrlcal cvdtr withla fraapt. 

COIDMN 

1 

2 

3 

Rtcocd OM of UM followiaft Ptdtral Stock Nuabtr, Tteholc«! Stivie« Put Nunbtr, Maaafaetum'i 
Put Nnmbti, or Drawiag Numbtr ia this oidtr of prtfonae«. 

Noun NomtneUture.  Stlf-txpUattety. 
\ 

Maimcnaacc Level, Prctcribed.  Maiatcaaact level es preterlbed by the petti lift ander review: 
O/C • Operator/Crew; O - Orgaaiutional; DS • Direct Support; CS - Geaenl Support. 

Maiotcaaace Level, Reconuneadcd.  O/C, 0, DS, or CS iadktte Maiateaaaee Level recommended 
by the tea agency. 

Life.  The number of houn, mile«, or raundt accumulated before or since this pert was replaced. 
An entry in this column is made for each part used followed by the appropriate life unit; i. e., M, 
H, or R. 

Reason Used.   The symbol ,'Unsched" will be shown ia this column if the part was used as a result 
of unscheduled maintenance.  If the part used was the result of scheduled maintenance, the symbol 
"Scbed" will be used.   If the part was consumed to verify procedures or tools, not u a result of 
breakdown, the symbol "Sim" will be used. 

Croup Number, Cross Reference.  Parts usage by maintenance operation is lad tested by cross 
referencing to the group number from Cohtma 2 of the Maintenance and Reliability Analysis Chart. 

Remarks.  If the pert usage is related to any other subtest covered in UM body of the test report, the 
paragraph number for cross reference is indicated.   If an EPR is mlated to the part used, the EPR 
number will be inserted in this column. 
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GENERAL: All special tools provided with the test item will be evaluated to detemiac their foactioa, ade- 

quacy, category of use and desirability.  Any requirement for additional special tools or reconmeadatioa 

for deletion of special tools wil! also be repotted. 

COLUMN DESCRg-nON 

1 Lisi all special tools, their noun nomenclature, and identifying past number. 

2 Give function of special tool. 

3,4 List maintenance category that special tool was designed to be used at in column 3.   In column 4 

indicate confirmation or recommendation for usage. 

5,6 Indicate the adequacy/inadequacy W the special tool in relation to its intended use. 

7     Include information as to change in category of use (column 4) or inadequacy of the tool (column 6). 

Refer to paragraph in report that contains subctaatiating data. 
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COLUMN 

INSTRUCTION SHEET 

DESCWmON 

1 Give Army publication or draft manual number. 

2 Number of copies received.   Insert "O" if none we» supplied.  Ute Para Uli, Chapter 9, of AR 310-3 
as a guide to determine those manuscripts and publications that should accompany the test item. 
Manuscripts and publications contained in the maintenance packafe should cover operatioa functions 
through general support maintenance and should specify the categories involved. 

3 Complete title. 

4 Fill in date manuscript (MSS) or publication was received. 

5 Fill in date test item or materiel was received. 

6,7 Insert "X" in appropriate block.   Minor etron on 1598/2028 forms are not in themsclvet sufficient 
reason to term a manuscript inadequate.   Evaluation may be omitted if fewer than 25 percent of 
the specified maintenance operations were performed. 

8 Insert date 1598 form was forwarded. 

9 In addition to appropriate remarks, explain if manuscript was not evaluated. 
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APPENDIX V.    REFERENCES 

1. USATECOM Regulation 385-0,  "Safety Release,"  2 October 1962. 

2. Letter,  CDCMR-O,  US Army Combat Developments Command, 
24 October 1962,  subject:   ''Approved Qualitative Materiel Requirement 
(QMR)," (U),  with 1 Inclosure, QMR for Armed Helicopter Weapons 
Systems. 

3. USATECOM Regulation 385-7,  "Safety Confirmation," 18 December 
1QD2. 

4. USATECOM Regulation 750-15,  "Maintenance of Supplies and Equip- 
ment,"   10 July l^cS. 

5. USAAVNTBD Memorandum 750-2,   "Maintenance of Supplies and 
Equipment,"   25 January 19oo. 

o.    Technical Requirements for Launcher,  Rocket,  Aircraft,  2. 75-Inch, 
XM200,   lo August 19o8, AMSMI-RLR,  US Army Missile Command. 

7. Letter^ AMSTE-BG,   US Army Test and Evaluation Command, 
5 September 1968, subject: "Test Directive, Engineering and Service 
Test of Rocket Launcher, 2. 75-Inch, XM200, USATECOM Project No. 
4-4-1542-23/24. • 

8. Test Plan, "Service Test of the XM200 2. 75-Inch Aircraft Rocket 
Launcher," USATECOM Project No. 4-4-1542-24, US Army Aviation 
Test Board,   November l^oS. 

9. Chart No.   10240o50,   "Preliminary Maintenance Allocation Chart; 
Launcher,  Rocket, Aircraft:   2.75-Inch,  XM200,"   (including tool 
pages),   30 April 19o9. 

10. Maintenance Support Plan (:>-1090-203/204,   "Launcher,  Rocket, 
Aircraft:   2. 75-Inch XM200,"   June 19o9. 

11. Preliminary Operating and Maintenance Manual 9-1090-204-12/2, 
"Launcher,  Rocket, Aircraft:   2.75-Inch.  XM200,"   June 1969. 

12. Technical Manual 9-1090-204-35 (Extract). 
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APPENDIX VI.    ABBREVIATIONS 

\ 

AC No.   - Action Control Number 
AGL - above ground level 
app - appendix(es) 
AR - Army Regulation 
e.g.   - center of gravity 
EPR - Equipment Performance Report ^ * 
fig - figure(s) 
FSN - Federal Stock Number 
in.   - inch(es) , 
KIAS - knots indicated airspeed 
lb.  - pound(s) 
LSFFAR - Limited-Spin Folding-Fin Aerial Rocket 
MAC - Maintenance Allocation Chart 
min.   - minute(s) 
MÖS - Military Occupational Specialty 
MRTS - Mean Rounds to Stoppage 
No.  - number 
para - paragraph(s) 
POMM - Preliminary Operator and Maintenance Manual 
QMRxr Qualitative Materiel Requirement 
ref - refereNnce(s) 
RDTE - Research, Development,   Test, and Evaluation 
TM - technical manual 
USAAVNTBD - United States Army Aviation Test Board 
USAARL - United States Army Aeromedical Research Laboratory 
USACDC --United States Army Combat Developments Command 
USAMICOM - United States Army Missile Command 
USATECOM - United States Army Test and Evaluation Command 
v.d.c.   - volts direct current 
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■SERVICE TEST OP XM200 2.75-INCH AIRCRAFT ROCKET LAUNCHER" 
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The US Army Aviation "Ion Boirc service tested the X-V!200 2.~5-Inch Rocket Liuocher to determine IU suitability for 

.•\rmy use.   The te« >vij coaducted at Yuma Proving Ground, Ariroaa, in July 1969.   The X.M200 was installed on UH-1C 

and AH-1C Helicopters and ground and flight tested day and night, with an expenditure of 1. &64 aerial rockets.   The 

XN!200 generally met the Technical Recuireneat», except in the area of reliability.   Two deficiencies were discovered-• 

one in the electrical wiring and one is the contact detent assembly.   These deficiencies resulted in excessive uotcheduled 

maintenance and decreased operatiooal reliability.   It was concluded that the X.M200, in its present configuration, is not 

suitable for Army use, and that it is not an acceptable replacement for the XNUS9( ) launcher,   h was recommended that 

the XM:59( ) not bo replaced by the XM200. tfyt immediate action be taken to correct the deficiencies; and that after the 

deficiencies are corrected, a check test be conducted. 
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