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Th is sp e c ifi c a tio n h a s b e e n a p p ro v e d b y
Bur e a u o f N a v a l W e a p o ns, D e p a rtm e nt o f th e  N a vy

1 . S C O PE

1 .1 Th is sp e c ifi c a tio n c o v e rs th e  so li d p ro p e ll a nt ro c k e t m otor JAT O
M a rk 6 M o d 1, 15KS-1000, r e f e rr e d to h e r e in a s ro c k e t m otor or un it.

2 . A PPLI C A BLE D O C U M E N TS

2 . 1 G o v e rn m e nt F urn ish e d  D o c u m e nts.- Th e  f o llo w in g d o c u m e nts o f
th e  issu e  in e ff e c t o n d a t e  o f inv it a tio n f or b i ds or r e q u est f or p ro p os a l, f orm a
p a rt o f th is sp e c ifi c a tio n to th e  ext e nt sp e c ifi e d h e r e in .
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M I L - S T D - 4 1 4 Sa m p lin g Pro c e d ures a n d T a b l es for
Insp e c tio n b y V a ri a b l e s f or Pe rc e nt
D e f e c tiv e

A S T M - S T P - 1 5 M a nu a l o n Q u a lity C o ntro l o f M a t e ri a ls
(Wh e n r e q u e stin g a ny o f th e  a p p li c a b l e  d o c u m e nts, r e f e r to b oth titl e  a n d
nu m b e r r e q u ests sh o u l d b e  m a d e  v i a  th e  c o g n iz a nt G o v e rn m e nt Insp e c tor.
C o p i e s o f th is sp e c ifi c a tio n a n d o th e r un c l a ssifi e d sp e c ifi c a tio ns a n d  d r a w in gs
r e q u ir e d b y c o ntr a c tors in c o nn e c tio n w ith sp e c ifi c  p ro c ur e m e nt fun c tio ns
sh o u ld b e  o b t a in e d u p o n a p p li c a tio n to th e  C o m m a n d in g o ffi c e r, N a v a l Su p p ly
D e p o t ( C o d e  105) , 5801 T a b o r A v e n u e , Ph il a d e l p h i a  20 , P e n nsy lv a n i a . A ll
oth e r d o c u m e nts sh o u l d b e  o b t a in e d fro m th e  p ro c urin g a c tiv ity or a s d ir e c t e d
b y th e  c o ntr a c tin g o ffi c e r.) (ASTM Sp e c ifi c a tio n m a y b e  o b t a in e d fro m
A m e r i c a n  S o c i e t y  f o r  T e s t i n g  M a t e r i a ls1 9 1 6 R a c e  St .  P h i l a d e l p h i a ,  P a . )
D R A W I N G S

Bur e a u o f N a v a l W e a p o ns

LD 419664 JAT O  Mk 6 M o d 1,Ig n it e r Mk 165
M o d 0, C a rlo a d in g , P a c k a g in g ,
P a ll e tizin g a n d Sh ip p in g Asse m b li es

L D  5 1 5 6 6 2 JAT O  Mk 6 M o d 1, Lo a d e d Asse m b ly

C D 2000087 JAT O  Mk 6 M o d 1

(Re q u ests f or th e  d r a w in gs, list o f d r a w in gs, a n d C l a ssifi c a tio n o f D e f e c ts ( C D ’s)
sh o u l d b e  a d d r esse d to th e  C o m m a n d in g O ffi c e r, C e ntr a l Te c hn i c a l D o c u m e nts
O ffi c e , Lo u isv ill e , Ke ntu c ky .)

2 . 2 O th e r Pu b li c a t i o ns. - Th e  f o llo w in g d o c u m e nt o f th e  issu e  in e ff e c t
o n d a t e  o f inv it a tio n f or b ids or r e q u est f or p ro p os a l, f orms a  p a rt o f th is sp e c ifi-
c a tio n to th e  ext e nt sp e c ifi e d  h e r e in .

C O D E O F  FE D ER A L RE G UL A TI O NS

Tit l e  49 C FR P a rts 71-90 Int e rst a t e  C o m m e rc e  C o m m issio n Ru l es
a n d Re g u l a tio ns f or th e  Tr a nsp ort a tio n
o f Exp losiv e s a n d  O th e r D a n g e ro us
A rt i c l e s

(Th e  Int e rst a t e  C o m m e rc e  C o m m issio n r e g u l a tio ns a r e  a  p a rt o f th e  C o d e  o f
F e d e r a l Re g u l a tio ns (1949 Ed itio n - Re v ise d 1963) a v a il a b l e  fro m th e  Su p e r-
int e n d e nt o f D o c u m e nts, G o v e rn m e nt Printin g O ffi c e , W a sh in g to n 25, D . C .
O rd e rs f or th e  a b o v e  p u b li c a tio n sh o u l d c it e  49 C FR 71-90(Re v . 1963).)
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3 . RE Q U IRE M E N TS

3 . 1 Pr e p ro d u c tio n Re q u ir e m e nts. - Un l e ss o th e rw ise  sp e c ifi e d b y th e  p ro c urin g
a c tiv ity , e a c h c o ntr a c tor sh a ll b e f or e  b e g inn in g l a rg e  sc or e  p ro d u c tio n un d e r a ny c o ntr a c t
or ord e r, su b m it f or t estin g a  p r e p ro d u c tio n lot m a nuf a c tur e d b y p ro p ose d p ro d u c tio n m e th o ds.
Th e  p r e p ro d u c tio n lot sh a ll c o nsist o f tw e nty-e ig ht (28) lo a d e d m otors r e p r e-
se ntin g f o ur (4) p ro p e ll a nt b a t c h es. Th e  m otors sh a ll b e  t est e d  a s sp e c ifi e d in
s e c tio n 4 o f th is sp e c ifi c a tio n a n d fig ur e  1 a t a n a c tiv ity d e sig n a t e d  b y th e
p ro c urin g a c tiv ity to c o n firm th a t p ro d u c tio n e q u ip m e nt, m e th o ds, a n d c rit e ri a
p ro p ose d a r e  su it a b l e  f or m a ss p ro d u c tio n a n d w ill y i e ld ro c k e t m otors m e e tin g
th e  r e q u ir e m e nts o f th is sp e c ifi c a tio n . A t th e  d isc r e tio n o f th e  p ro c urin g a c tiv ity ,
th e se  t e sts m a y b e  r e p e a t e d  un d e r a ny o f th e  f o llo w in g c o n d itio ns:

( a ) Th e  su p p li e r h a s institut e d  a  c h a n g e  in th e  m a t e ri a l or th e  p ro c ess.

(b) Sp e c ifi c a tio n r e q u ir e m e nts h a v e  b e e n a m e n d e d or r e v ise d su ffi c i e nt-
ly to a ff e c t th e  c h a r a c t e r a  p e rf orm a n c e  o f th e  p ro d u c t.

( c ) It is d e e m e d n e c e ss a ry to d e t e rm in e  th a t th e  q u a lity o f th e  p ro d u c t
h a s n ot c h a n g e d .

A ny p ro d u c tio n b y th e  c o ntr a c tor p rior to a p p ro v a l (in writin g b y th e  p ro c urin g
a c tiv ity) o f th e  p r e p ro d u c tio n lot sh a ll b e  a t th e  c o ntr a c tor’s risk.

3 . 2 Pro d u c tio n Re q u ir e m e nts.

3 . 2 . 1 C o n f orm a n c e  w ith D o c u m e nts. - Un l e ss o th e rw ise  sp e c ifi e d , th e  lo a d e d
m otor sh a ll c o n f orm to th e  r e q u ir e m e nts sp e c ifi e d h e r e in a n d w ith d r a w in gs list e d  o n
LD 515662 .

3 . 2 . 2 M a t e ri a l .  - A lI m a t e ri a ls, p ro c esses, a n d p a rts use d in th e  m a nuf a c tur e
o f th e  ro c k e t m otor or c o m p o n e nts sh a ll b e  fun c tio n a lly su it a b l e  f or th e  a p p li c a tio n
a n d sh a ll c o n f orm stri c tly to th e  r e q u ir e m e nts sp e c ifi e d o n a p p li c a b l e  d r a w in gs a n d
sp e c ifi c a ito ns. Wh e n d r a w in gs or sp e c ifi c a tio ns p e rm it th e  use  o f e q u iv a l e nt it e ms
or m a t e ri a ls, a uth oriz a tio n to use  a  sp e c ifi c  a lt e rn a t e  sh a ll b e  o b t a in e d fro m th e
p ro c urin g  a c t iv ity .

3 . 2 . 3 F in ish .  - A ll c o m p o n e nts a n d a sse m b li es sh a ll b e  fre e  fro m b u m , sh a rp
e d g es, c o nt a m in a tio n , or f or e ig n m a t e ri a l w h i c h c o u ld r esu lt in m a lfun c tio n o f th e
ro c k e t m otor or c o m p o n e nts, or b e  a  s a f e ty h a z a rd in h a n d lin g .

3 . 2 . 4 Lif e .  - A ll " O " rin gs a n d  exp losiv e  ord n a n c e  c o m p o n e nts use d in th is
J a to un it su c h a s p ro p e l l a nt gr a ins a n d  ig n it e rs sh a ll b e  m a nu f a c tur e d a ft e r th e  d a t e
o f issu a n c e  o f th e  p ro c ur e m e nt c o ntr a c t.
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3 . 2 . 5 D i m e ns i o ns.  - Un l ess o th e rw ise  sp e c ifi e d , a ll d im e nsio ns sh a ll
a p p ly a ft e r a ll m a nuf a c turin g p ro c esses (m a c h in in g , sizin g , e t c .), p ro c ess
tr e a tm e nts (p l a tin g , a n o d izin g , h e a t tr e a tin g , e t c .), a n d t estin g h a v e  b e e n
c o m p l e t e d , b ut p rior to th e  a p p li c a tio n o f p a int, d e c a ls, e t c .

3 . 3 Pe rf orm a n c e  a n d Pro d u c t C h a r a c t e risti cs.

3 . 3 . 1 P e rf o rm a n c e  P a r a m e t e rs. - Th e  ro c k e t m otor sh a ll m e e t th e  f o llo w-
in g p e rf orm a n c e  p a r a m e t e rs:

T A BLE I

PERF O R M A N C E RE Q U IRE M E N TS

3 . 4 W o rk m a nsh i p .  - Th e  lo a d e d m otors sh a ll b e  fr e e  fro m exp losiv e
m a t e ri a ls o n a ll e xt e rn a l surf a c es. Th e y sh a ll b e  un iform in q u a lity a n d fre e  fro m
f or e ig n m a t e ri a l. Th e y sh a ll b e  m a nuf a c tur e d in a  m a nn e r to a ssur e  c o m p li a n c e
w ith th e  r e q u ir e m e nts o f th is sp e c ifi c a tio n .

4 . Q U A L I T Y  A SSUR A N C E  PR O V IS I O N S

4 . 1 R e s p o nsi b ility f o r ins p e c t i o n . - Th e  su p p li e r is r esp o nsib l e  f or th e
p e rf orm a n c e  o f a ll insp e c tio n r e q u ir e m e nts a s sp e c ifi e d h e r e in . Insp e c tio n a s use d
h e r e in in c lu d e s 100% insp e c tio n o f e a c h c o m p o n e nt p a rt f or c o n f orm a n c e  to d r a w in gs
a n d sp e c ifi c a tio ns, a n d  s a m p l e  t e stin g o f a ll e xp losiv e  c o m p o n e nts su c h a s ig n it e rs a n d
in iti a tors. Exc e p t a s o th e rw ise  sp e c ifi e d , th e  su p p li e r m a y use  h is o w n or a ny o th e r
insp e c tio n f a c iliti e s a n d  se rv i c e s a c c e p t a b l e  to th e  G o v e rn m e nt. Insp e c tio n r e c ords
o f th e  ex a m in a tio ns a n d  t e sts sh a ll b e  k e p t c o m p l e t e  a n d a v a il a b l e  to th e  G o v e rn m e nt
a s sp e c ifi e d in th e  c o ntr a c t or ord e e r. Th e  G o v e rn m e nt r e se rv e s th e  rig ht to p e rf orm
a ny o f th e  insp e c tio ns se t f orth in th is p u b li c a tio n w h e r e  su c h insp e c tio ns a r e  n e c e s-
s a ry to a ssur e  th a t su p p li es a n d  se rv i c es c o n f orm to th e  p r esc rib e d r e q u ir e m e nts.
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4 . 2 Q u a l i t y  C o n tr o l .  - Th e  c o ntr a c tor's q u a lity c o ntro l syst e m sh a ll
c o n f orm to th e  r e q u ir e m e nts o f M IL- Q -9858. Th e  c o ntr a c tor sh a ll m a int a in
a v e r a g e  a n d r a n g e  st a tisti c a l c o ntro l c h a rts f or e a c h o f th e  b a llisti c  p a r a m e t e rs
o ut lin e d  in 3 .3 .1 f o r a ll p ro d u c t i o n u n its.

4 . 3 C l a ssif i c a it o n o f Ins p e c t i o ns. - Insp e c tio n o f th e  ro c k e t m otors
sh a ll b e  c l a ssifi e d a s f o llo ws:

( a ) Pr e p ro d u c tio n e v a lu a tio n (4.7)

(b) Pro d u c tio n a c c e p t a n c e  t e stin g (4.8)

4 . 4 Lo t .  - Th e  lot sh a ll c o nsist o f m otors m a d e  fro m a  sin g l e  b a t c h o f
p ro p e ll a nt in c lu d in g n o m ore  th a n 30 m otors.

4 . 5 Sa m p lin g f or Pro d u c tio n A c c e p t a n c e .

4 . 5 . 7 R e s p o nsi b ility f o r T e sts. - Un l e ss o th e rw ise  sp e c ifi e d , a ll t e sts
sp e c ifi e d h e r e in sh a ll b e  c o n d u c t e d  b y th e  su p p li e r un d e r c o g n iz a n c e  o f th e  c us-
to m e r or h is d u ly a uth orize d G o v e rn m e nt r e p r ese nt a tiv e .

4 . 5 . 2 Sa m p lin g a n d Tests.

( a ) In it i a l s a m p lin g  - F irst 1 ,000 m o t o rs

(b) Int e rm e d i a t e  s a m p lin g - N ext 2,000 m otors

( c ) N orm a l s a m p lin g - B a l a n c e  o f p ro d u c tio n

4 . 5 . 2 . 1 In it i a l S a m p lin g  S c h e d u l e . - Fro m th e  first 1,000 m otors p ro d u c e d ,
tw o m otors o f e a c h lot sh a ll b e  se l e c t e d  a t r a n d o m . Th e  m otors a r e  to b e  c o n d itio n e d
a n d st a ti c  fir e d (in a c c ord a n c e  w ith 4.8.3); o n e  a t -75°F a n d  o n e  a t 150°F.

4.5.2.1.1 R e q u ir e m e n ts.  - B a llisti c  d a t a  o b t a in e d fro m th e  t est firin gs sh a ll
m e e t th e  r e q u ir e m e nts o f 3.3.1.

4.5.2.1.2 N o zz l e  R e s iz i n g .  - Wh e n th e  r e su lts o f th e  a b o v e  t e st (4.5.2.1) d o
n ot m e e t th e  r e q u ir e m e nts (3.3.1) a n d it a p p e a rs th a t th e  p e rf orm a n c e  o f th e  p ro-
p e ll a nt b a t c h c a n b e  b ro u g ht w ith in lim its b y c h a n g in g th e  n ozzl e  thro a t d i a m e t e r,
o n e  (1) a d d itio n a l lot t est s a m p l e  sh a ll b e  fir e d w ith th e  r e v ise d n ozzl e  thro a t
d i a m e t e r a n d  a t a  t e m p e r a tur e  to b e  sp e c ifi e d b y th e  p ro c urin g a g e n c y . Sa tis-
f a c tory p e rf orm a n c e  o f th is t e st sh a ll q u a lify th e  lot f or a c c e p t a n c e  w ith th e  r e-
v is e d  n ozzl e  siz e .

4.5.2.1.3 T e st  R e su l ts.  - Pri o r t o  th e  in it i a t i o n o f th e  Int e r m e d i a t e  S a m p lin g
Sc h e d u l e  (4.5.2.2) th e  c o ntr a c tor sh a ll furn ish th e  p ro c urin g a g e n c y , f or r e v i e w
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a n d a c c e p t a n c e , th e  r e su lts o f t e st firin gs (4.5.2.1) in c lu d in g p r e ssur e  a n d thrust
tim e c urv es. A b n orm a l p e rf orm a n c e , b lo w-u ps or r e j e c tio n o f p ro p e ll a nt b a t c h es
or m otors f or d e f e c ts m a y b e  c a use  f or c o ntinu a tio n o f in iti a l s a m p lin g p l a n , until
a d e q u a t e  v e rifi c a tio n c a tio n o f un it is a p p ro v e d in writin g to justify r e d u c tio n o f s a m p lin g .
A ny r e v isio n to t est p l a n is a t c o ntr a c tors risk if a p p ro v a l is n o t gr a nt e d .

4 . 5 . 2 . 2 Int e rm e d i a t e  Sa m p lin g Sc h e d u l e . - O n e  m otor sh a ll b e  s e l e c t e d  a t
r a n d o m fro m e a c h lot, c o n d itio n e d a n d t est fir e d (in a c c ord a n c e  w ith 4.8.3)
a lt e rn a t e ly a t -75°F a n d  150°F .

4.5.2.2.1 R e q u ir e m e n ts.  - B a llisti c  d a t a  o b t a in e d fro m t est firin gs sh a ll m e e t th e
r e q u ir e m e nts o f 3 .3 .1 .

4.5.2.2.2 S e l e c t i o n o f Un its. - Th e  t est m otor sh a ll b e  se l e c t e d  a t r a n d o m fro m a ll
th e  a sse m b l e d m otors o f th e  lot. By sp e c ifi c  a gr e e m e nt b e tw e e n th e  c o ntr a c tor a n d
th e  c usto m e r, it w ill b e  p e rm issib l e  to se l e c t th e  t est m otor p rior to a sse m b ly o f th e
e nt ir e  l o t .

4.5.2.2.3 N o zz l e  R e s iz i n g .  - Wh e n th e  r e su lts o f th e  a b o v e  t e st (4.5.2.2) d o n ot
m e e t th e  r e q u ir e m e nts (3.3.1) a n d it a p p e a rs th a t th e  p e rf orm a n c e  o f th e  p ro p e lI a nt
b a t c h c a n b e  b ro u g ht w ith in lim its b y c h a n g in g th e  n ozzl e  thro a t d i a m e t e r, o n e  (1)
a d d itio n a l lot t est s a m p l e  sh a ll b e  fire d w ith th e  re v ise d n ozzl e  thro a  d i a m e t e r a n d
a t a  t e m p e r a tur e  to b e  sp e c ifi e d b y th e  p ro c urin g a g e n c y . Sa tisf a c tory p e rf orm a n c e
o f th is t est sh a ll q u a lify th e  lot f or a c c e p t a n c e  w ith th e  r e v ise d n ozzl e  size .

4.5.2.2.4 T e st R e su lts. - A ft e r p ro d u c tio n o f a t l e a st 3,000 m otors a n d  p rior to th e
in iti a tio n o f th e  N orm a l Sa m p lin g Sc h e d u l e  (4.5.2.3) th e  c o ntr a c tor sh a ll furn ish
th e  p ro c urin g a g e n c y th e  r e su lts o f t e st firin gs (4.5.2.2) in c lu d in g p r e ssur e  a n d
thrust tim e c urv es. A b n orm a l p e rf orm a n c e , b lo w-u ps or r e j e c tio n o f p ro p e ll a nt
b a t c h es or m otors f or d e f e c ts m a y b e  c a use  f or c o ntinu a tio n o f in iti a l s a m p lin g p l a n ,
until a d e q u a t e  v e rifi c a tio n o f un it is a p p ro v e d in writin g to justify r e d u c tio n o f
s a m p lin g . A ny r e v isio n to t est p l a n is a t c o ntr a c tor’s risk if a p p ro v a l is n o t gr a nt e d .

4.5.2.2.5 R e v i e w .  - Th e  t e st d a t a  sh a ll b e  su b m itt e d  to th e  p ro c urin g a c tiv ity f or
r e v i e w f or th e  p urp ose  o f r e d u c in g s a m p lin g in a c c ord a n c e  w ith th e  N orm a l Sa m p lin g
S c h e d u l e  (4 .5 .2 .3) .

4 . 5 . 2 . 3 N o rm a l S a m p lin g  S c h e d u l e . - A ft e r th e  p ro d u c tio n o f th e  2,000 m otors
un d e r th e  Int e rm e d i a t e  Sa m p lin g Sc h e d u l e  (4.5.2.2) a n d u p o n a p p ro v a l b y th e
p ro c urin g a c tiv ity in writin g , th e  N orm a l Sa m p lin g Sc h e d u l e  sh a ll form th e  b a sis
f or a c c e p t a n c e  o f th e  a sse m b l e d m otors.

4 .5 .2 .3 .1 Se l e c tio n o f Un its. - O n e  (1) m otor sh a ll b e  se l e c t e d  a t r a n d o m fro m
e a c h o f f o ur (4) r a n d o m ly se l e c t e d  lots r e p r e se nt e d  in sixt e e n (16) lots a sse m b l e d
in se q u e n c e . F or e ig hty p e r c e nt (80%) o f th e  lots, s a m p l e s m a y b e  se l e c t e d  a ft e r
gr a in a sse m b ly o f th e  e ntir e  lot; a n d f or tw e nty p e rc e nt (20%) o f th e  lots, s a m p l es
m a y b e  se l e c t e d  a ft e r m otor a sse m b ly o f e ntir e  lot. A ll t ests sh a ll b e  in n e w in e rt
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p a rts. E a c h gro u p o f f o ur (4) m otors sh a ll b e  c o n d itio n e d a n d t est fir e d (in

4 . 5 . 2 . 3 . 2

a c c ord a n c e  w ith 4.8.3) a lt e rn a t e ly a t -75°F a n d  a t 150°F.

A c c e p t a n c e .  - A c c e p t a n c e  o f th e  sixt e e n (16) lots fro m w h i c h th e
s a m p l e  o f f o ur (4) w a s w ith d r a w n sh a ll b e  b a se d o n th e  b a llisti c  p e rf orm a n c e  o f
th e  t e st m otors se l e c t e d  th e r e fro m .

4 . 5 . 2 . 4 C o ntro l C h a rts. - Th e  c o ntr a c tor sh a ll m a int a in st a tisti c a l c o ntro l
c h a rts f or e a c h o f th e  fiv e  (5) b a si c  b a llisti c  p a r a m e t e rs (p a r a gr a p h 3.3.1) f or
a lI m otors su b m itt e d  f or a c c e p t a n c e  un d e r th e  N orm a l Sa m p lin g Sc h e d u l e  a t e a c h
o f th e  t e m p e r a tur e s -75°F a n d  150°F.

4 . 5 . 2 . 5 R a n g e  C h a rts.  - A  "st a tisti c a l c o ntro l in d ex r a tin g ” , Q R, f or e a c h
o f th e  r a n g e  c h a rts sh a ll b e  c o m p ut e d  a c c ord in g to th e  f orm u l a :

W h e r e

a  is th e  p e r c e nt o f v a lu e s o n th e  r a n g e  c h a rt o utsi d e  o f th e  3 σ li m it ,

(p a r a gr a p h 4.6).

4 . 5 . 2 . 6 D a t a  a n d  C a l c u l a t i o ns. - Prior to in iti a tio n o f th e  N orm a l Sa m p lin g
Sc h e d u l e , th e  c o ntr a c tor sh a ll su b m it d a t a  a n d n e c ess a ry c a l c u l a tio ns to d e m o nstr a t e
th a t th e  st a tisti c a l c o ntro l in d ex r a tin g f or e a c h o f th e  r a n g e  c h a rts is a t l e a st 85%
f or 200 c o ns e c utiv e  firin gs.

4 . 5 . 2 . 7 Ra n g e  C h a rt In d ex Ra tin g . - As p a rt o f th e  r e q u ir e m e nts f or c o ntinu e d
a p p li c a tio n o f th e  N orm a l Sa m p lin g Sc h e d u l e , th e  st a tisti c a l c o ntro l in d ex r a tin g
f or th e  r a n g e  c h a rts (4.5.2.5) sh a ll b e  c o m p ut e d  c o ntinu o usly . Th e  c o m p ut a tio n
sh a ll in c lu d e  d a t a  fro m 50 su b-gro u ps a c c u m u l a t e d  p rior to th e  tim e o f c a l c u l a tin g
st a tisti c a l c o ntro l in d ex r a tin gs. C o ntinu a n c e  o f th e  N orm a l Sa m p lin g Sc h e d u l e
r e q u ir es, in p a rt, th a t th e  st a tisti c a l c o ntro l in d ex r a tin g f or th e  r a n g e  c h a rts sh a ll
b e  a t l e a st 85%. If th e  c o m p ut e d v a lu e  is l ess th a n 85%, th e  N orm a l Sa m p lin g
Sc h e d u l e  sh a ll b e  d isc o ntinu e d im m e d i a t e ly , a n d th e  Int e rm e d i a t e  Pro d u c tio n
Sc h e d u l e  sh a ll b e  a p p li e d . A  v a lu e  o f l e ss th a n 85% f or th e  in d ex r a tin g sh a ll n o t b e
c a use  f or r e j e c tio n o f un its a c c e p t e d  un d e r th e  N orm a l Sa m p lin g Sc h e d u l e  (p a r a -
gr a p h 4.5.2.3). In ord e r to resu m e th e  N orm a l Sa m p lin g Sc h e d u l e , th e  c o n-
tr a c tor sh a ll su b m it d a t a  a n d n e c ess a ry c a l c u l a tio ns to d e m o nstr a t e  th a t th e  st a -
tisti c a l c o ntro l in d ex r a tin g f or e a c h o f th e  r a n g e  c h a rts is a t l e a st 85% f or 200
c o nse c utiv e  firin gs, or th a t th e  f a c tor r e sp o nsib l e  f or th e  lo w Q R r a tin g h a s b e e n
f o un d a n d c orr e c t e d .

4 . 5 . 2 . 8

g r a p h 4 .6) .

M e a n  V a l u e .  - A  "st a t ist i c a l c o ntro l in d e x r a t in g ", Q x , f or e a c h
o f th e  m e a n v a lu e  c h a rts (4.5.2.4) sh a ll b e  c o m p ut e d  a c c ord in g to th e  f orm u l a :

W h e r e :

b  is th e  p e r c e nt o f v a lu e s o utsi d e  o f th e l i m i ts ( p a r a - 7
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4 . 5 . 2 . 9 M e a n V a lu e  In d e x R a t in g . - Th e  st a tisti c a l c o ntro l in d ex r a tin g ,
Q x , f or th e  m e a n v a lu es (4.5.2.8) sh a ll b e  c o m p ut e d  a ft e r e a c h 200 firin gs.
Wh il e  th e  r e d u c e d n orm a l s a m p lin g sc h e d u l e  is in e ff e c t, th e  c o ntr a c tor sh a ll
furn ish th e  c usto m e r w ith c o p i es o f st a tisti c a l c o ntro l c h a rts (4.5.2.4) a lo n g w ith
c o m p u t e d  Q R v a lu e s (4 .5 .2 .5) a n d  Q x v a lu e s (4 .5 .2 .8) a t l e a st a ft e r e a c h
200 firin gs. Th e  c o m p ut a tio n sh a ll in c lu d e  d a t a  fro m 50 su b-gro u ps a c c u m u-
l a t e d  p rior to th e  tim e o f c a l c u l a tin g st a tisti c a l c o ntro l in d ex r a tin gs. A c tio n
b a s e d  o n Q R v a lu es h a s b e e n p r e v io usly sp e c ifi e d in p a r a gr a p h 4.5.2.7.
A c tio n b a se d o n Q x v a lu es is a s f o llo ws:

4 . 5 . 2 . 9 . 1 Q x h a s b e e n gr e a t e r th a n 85% f or 200 c o ns e c utiv e  firin gs;

( a ) Th e  v a lu e  o f Su m ust b e  gr e a t e r th a n

(b) Th e  a sse m b l e d un its r e p r e se nt e d  b y e a c h gro u p o f f o ur (4)
t e st un its sh a ll b e  a c c e p t e d  if th e  a v e r a g e  v a lu e , X, o f a ll th e
b a llist i c  p ro p e rt i e s s p e c if i e d  (3 .3 .1) li e s w ith in th e  li m its Su

a n d SL, (p a r a gr a p h 4.6), a n d if a ll o f th e  b a llisti c  d a t a  f or e a c h
o f th e  t est un its a r e  in d iv i d u a lly w ith in th e  a c c e p t a n c e  lim its.

( c ) If th e  a v e r a g e  v a lu e  r e q u ir e m e nt is n o t m e t, th e  a sse m b l e d
un its r e p r e se nt e d  b y th e  f o ur (4) t e st s a m p l e s sh a ll b e  t e st e d  in
a c c ord a n c e  w ith th e  Int e rm e d i a t e  Pro d u c tio n Sc h e d u l e  o f o n e
(1) firin g p e r b a t c h o f p ro p e ll a nt. If a n in d iv id u a l v a lu e  is
o utsi d e  o f th e  a c c e p t a n c e  lim its o f 3.3.1,th e  lot sh a ll b e  r e-
j e c t e d . F a ilur e  t o  m e e t th e  c o n d it i o n (4 .5 .2 .9 .1( b ) sh a ll
n ot b e  c a use  f or d isc o ntinu a n c e  o f th e  N orm a l Sa m p lin g
S c h e d u l e .

4 . 5 . 2 . 9 . 2 Q x h a s n o t b e e n gr e a t e r th a n 85% f or 200 c o ns e c utiv e  firin gs;

( a ) Th e  v a lu e  o f Su m ust b e  gr e a t e r th a n

(b) Th e  a sse m b l e d un its r e p r e se nt e d  b y e a c h gro u p o f f o ur (4)
t e st un its sh a ll b e  a c c e p t e d  if th e  a v e r a g e  v a lu e ,   , o f a ll th e
b a llist i c  p ro p e rt i e s s p e c if i e d  (3 .3 .1) li e s w ith in th e  li m its SU a n d
SL, a n d  if a ll th e  b a llisti c  d a t a  f or e a c h o f th e  t est un its a r e
in d iv i d u a lly w ith in th e  a c c e p t a n c e  li m its (3 .3 .1) .

( c ) If th e  a v e r a g e  v a lu e  r e q u ir e m e nt is n o t m e t, th e  a sse m b l e d
un its r e p r e se nt e d  b y th e  f o ur (4) t e st s a m p l e s sh a ll b e  t e st e d  in
a c c ord a n c e  w ith th e  Int e rm e d i a t e  Pro d u c tio n Sc h e d u l e  o f o n e
(1) firin g p e r b a t c h o f p ro p e ll a nt. Bot c h e s fro m w h i c h t e st un its
h a v e  b e e n se l e c t e d  un d e r th e  N orm a l Sa m p lin g Sc h e d u l e  sh a ll

t i d d iti l t ti F il t t th i t
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4 . 6

N orm a l Sa m p lin g Sc h e d u l e  is o utsi d e  o f th e  a c c e p t a n c e
lim its, th e  lot sh a ll b e  re j e c t e d .

Pro c e d ure  f or C a l c u l a tin g St a tisti c a l C o ntro l C h a rts f or B a llisti c  D a t a .

4 . 6 . 1 Test d a t a  f or e a c h b a si c  b a llisti c  p a r a m e t e r to b e  a n a lyze d sh a ll b e
d iv i d e d in c hro n o lo g i c a l ord e r w ith r e sp e c t to firin g d a t e  into su b-gro u ps o f f o ur
s a m p l e s e a c h , fro m th e  se ri e s o f d a t a  b e in g use d os th e  b a se  p e rio d . Wh e n th e
N orm a l Sa m p lin g Sc h e d u l e  is in e ff e c t, th e  first f o ur firin gs fro m un its se l e c t e d
fro m e a c h d a y ’s a sse m b li es sh a ll c o nstitut e  a  su b-gro u p . A d d itio n a l firin gs fro m
th e  s a m e  gro u p o f un its sh a ll n o t b e  r e c ord e d b y th e  p ro c e d ur es o f th is p a r a gr a p h .

4 . 6 . 2 Fro m e a c h su b-gro u p o f s a m p l es, th e  m e a n ,   , a n d th e  r a n g e , R,
sh a ll I b e  c o m p ut e d b y th e  f orm u l a s:

W h e r e  X i =  in d iv i d u a l v a lu e  f o r e a c h s a m p l e .

4 . 6 . 3 Th e  gr a n d m e a n v a lu e ,  , a n d th e  estim a t e d st a n d a rd d e v i a tio n ,
sX, o f X in th e  b a se  p e rio d sh a ll b e  c o m p ut e d b y th e  f orm u l a s:

Wh e r e  m = nu m b e r o f su b-gro u ps o f f o ur in th e  b a se  p e rio d .

Where is the average range of the sub-groups in the base
p e r i o d .

4 . 6 . 4 F or e a c h p a r a m e t e r to b e  a n a lyze d , th e  a v e r a g e  v a lu e  o f e a c h
su b-gro u p X, a n d  th e  r a n g e , R, o f e a c h su b-gro u p sh a ll b e  p lott e d  o n a p p ro p ri-
a t e  gr a p h p a p e r in c hro n o lo g i c a l ord e r w ith r esp e c t to firin g d a t e .

4 . 6 . 5

4 . 6 . 6

O n e a c h r a n g e  c h a rt, th e  lo c a tio n o f th e  3 σ c o ntro l li m it (4 .6 .8)
sh a ll b e  a p p ro p ri a t e ly in d i c a t e d .

O n e a c h a v e r a g e  v a lu e  c h a rt, th e  lo c a tio n o f th e  f o llo w in g v a lu e s
sh a ll b e  a p p ro p ri a t e ly in d i c a t e d :

( a ) G r a n d p ro d u c tio n m e a n ,

( b ) S p e c i f i c a t i o n  l i m i ts.
9
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( c ) Th e  t e rm Su w h e r e  Su is th e  u p p e r s p e c if i c a t i o n li m it m in us
3SX f or th e  p ro p e rty un d e r c o nsid e r a tio n .

(d) Th e  t e rm SL w h e r e  SL is th e  l o w e r s p e c if i c a t i o n li m it p lus
3 sX f or th e  p ro p e rty un d e r c o nsid e r a tio n .

( e ) Th e  t e rm tu w h e r e :

(f) Th e  t e rm tL w h e r e :

(g) Th e  t e rm S‘U w h e r e :

(h) Th e  t e rm S’ L w h e r e :

4 . 6 . 7 C o ntro l c h a rt v a lu es a n d lim its (4.6.1 thru 4.6.6) sh a ll b e  c o m-
p ut e d  w h e n su ffi c i e nt d a t a  h a v e  b e e n a c c u m u l a t e d  to p ro v i d e  a  b a se  p e rio d o f
a t l e a st tw e nty-fiv e  (25) su b-gro u ps a t e a c h t e m p e r a tur e . V a lu e s a n d  lim its
sh a ll b e  r e c o m p ut e d  a t l e a st e a c h tim e th e  nu m b e r o f o bse rv a tio ns h a s d o u b l e d .

4 . 6 . 8 F a c t o rs.  -Use fu l f a c tors in th e  c o nstru c tio n o f C o ntro l C h a rts
o n o b s e rv a t i o ns (4) s a m p l e s (N) m a y b e  o b t a in e d  fro m T a b l e  B2 , p a g e  115 ,
ASTM m a nu a l o n Q u a lity C o ntro l o f M a t e ri a ls.

4 . 7 Pr e p ro d u c tio n Ev a lu a tio n o f 28 Lo a d e d M otors (Se e  Fig ur e  1, P a g e  18
Pr e p ro d u c tio n Test Sc h e d u l e ).

4 . 7 . 1 Insp e c ito n Re q u ir e m e nts. - A ll p r e p ro d u c tio n m otors sh a ll b e  insp e c t e d
to th e  d r a w in g a n d sp e c ifi c a tio n r e q u ir e m e nts list e d  o n LD 515662.

4 . 7 . 2 V i b r a t i o n ,  T e m p e r a t u r e  C y c l i n g ,  a n d  Sh o c k T e sts.  -F o ur (4) ro c k e t 4 un its
m otors r e p r ese ntin g f o ur (4) p ro p e ll a nt b a t c h es sh a ll b e  c o n d itio n e d a t -75° F a n d
150°F a n d  m a int a in e d a t th e  sp e c ifi e d t e m p e r a tur e  w ith in 10°F d urin g th e  t ests.
Th e  m otors sh a ll b e  su p p ort e d  fro m th e  lu gs. Th e  sp e c ifi e d a c c e l e r a tio ns sh a ll b e
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a p p li e d to th e  c h a m b e r a n d th e  o utp ut m e a sur e d a t th e  p ro p e l l a nt gr a in . A ll th e
v ib r a tio n sh a ll b e  a lo n g th e  lo n g itu d in a l a xis a n d p e rp e n d i c u l a r to lo n g itu d in a l
a xis. Th e  sp e c ifi e d tim e sh a ll b e  d iv id e d e q u a lly a m o n g th e  tw o d ir e c tio ns. Th e
t e st m otors sh a ll b e  su b j e tt e d  to a  r e so n a nt fr e q u e n c y surv e y b y a p p ly in g a  1g
in p ut a n d slo w ly v a ry in g th e  fr e q u e n c y fro m 5 to 500 c ps. Th e  un its sh a ll b e
t e st e d  a ft e r th e  r e so n a n c e  surv e y a s f o llo ws:

( a ) Tw o (2) un its sh a ll b e  c o n d itio n e d a t -75°F a n d v ib r a t e d  a t
-75°F w ith a  n o m in a l fr e q u e n c y o f 30 c ps a n d  a  n o m in a l a c c e l e r a tio n o f 1g f or
24 h o urs. Th e  un its sh a ll th e n b e  c o n d itio n e d a t 150°F a n d  v ib r a t e d  a t 150°F
a t th e  m ost sig n ifi c a nt r eso n a nt fr e q u e n c y d e t e rm in e d f or 24 h o urs a t a  n o m in a l
a c c e l e r a tio n o f 5g . Th e  un its sh a ll th e n b e  t e m p e r a tur e  c y c l e d fro m -75°F to
150°F (thr e e  c o m p l e t e  c y c l e s) a n d  su b j e c t e d  to a  t e m p e r a tur e  gr a d i e nt b y p l a c in g
th e  un its in a  t e m p e r a tur e  c o n d itio n in g ro o m a t 150°F f or 2 h o urs. Th e  un its sh a ll
th e n b e  su b j e c t e d  to 129 a c c e l e r a tio n n orm a l to lo n g itu d in a l a xis a n d  30g lo n g i-
tu d in a l a c c e l e r a tio n . Dur a tio n o f a c c e l e r a tio n sh a ll b e  10 ± 2 m illise c o n ds. A ft e r
th e  sh o c k t e st, th e  m otors sh a ll b e  st a ti c  t e st fir e d a t 150°F. El a pse d tim e b e tw e e n
r e m o v a l fro m th e  t e m p e r a tur e  c o n d itio n in g ro o m a n d t est firin g sh a ll n o t exc e e d 20
m inut es. Th e  re q u ire m e nts o f T a b l e  I (3.3.1) sh a ll b e  m e t.

(b) Th e  o th e r tw o (2) un its sh a ll b e  c o n d itio n e d a t 150°F a n d
v ib r a t e d  a t 150°F w ith a  n o m in a l fr e q u e n c y o f 30 c ps a n d  a  n o m in a l a c c e l e r a tio n
o f 1g f or 24 h o urs. Th e  un its sh a ll th e n b e  c o n d itio n e d a t -75°F a n d  v ib r a t e d  a t
-75°F a t th e  m ost sig n ifi c a nt r e so n a nt fr e q u e n c y f or 24 h o urs a t a  n o m in a l a c c e l-
e r a tio n o f 5g . Th e  un its sh a ll th e n b e  t e m p e r a tur e  c y c l e d fro m 150°F to -75°F
(thr e e  c o m p l e t e  c y c l e s) a n d  su b j e c t e d  to a  t e m p e r a tur e  gr a d i e nt b y p l a c in g th e
un it in a  t e m p e r a tur e  c o n d itio n in g ro o m a t -75°F f or 2 h o urs. Th e  un its sh a ll th e n
b e  su b j e c t e d  to 12g a c c e l e r a tio n n orm a l to lo n g itu d in a l a xis a n d  30g lo n g itu d in a l
a c c e l e r a tio n . Dur a tio n o f a c c e l e r a tio n sh a ll b e  10 ± 2 m illise c o n ds. A ft e r th e
sh o c k t e st, th e  m otors sh a ll b e  st a ti c  t e st fir e d a t -75°F. El a pse d tim e b e tw e e n r e m o v a l
fro m th e  l a st t e m p e r a tur e  c o n d itio n in g ro a m a n d t est firin g sh a ll n o t exc e e d 20
m inut es. Th e  re q u ire m e nts o f T a b l e  I (3.3.1) sh a ll b e  m e t.

4 . 7 . 3 A g e  T e sts.  - T w o (2) m o t o rs sh a ll b e  t e m p e r a tur e  c o n d it i o n e d  a t -75°F 4 u n its
a n d tw o (2) m otors sh a ll b e  t e m p e r a tur e  c o n d itio n e d a t 170°F, e a c h gro u p f or 30 d a ys.
At th e  e n d o f th e  stor a g e  tim e , th e  c o l d un its sh a ll b e  fir e d a t -75°F a n d  th e  h ot
un its sh a ll b e  fire d a t 150°F. Th e  re q u ire m e nts o f T a b l e  I (3.3.1) sh a ll b e  m e t.

4 . 7 . 4 A c c e l e r a t i o n T e sts. - F o ur (4) un its sh a ll b e  p l a c e d o n a  d yn a m i c
f a c ility (tr a c k or c e ntrifu g e  a n d a c c e l e r a t e d  to 30 g  in th e  lo n g itu d in a l d ir e c tio n

4 un its

a n d fir e d w h il e  su b j e c t e d  to a c c e l e r a tio n lo a d a t a m b i e nt t e m p e r a tur e . Pr essur e-
tim e c urv es sh a ll b e  o b t a in e d .
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4 . 7 . 5

4 . 8

4 . 8 . 1

St a t i c  F iri n g .  -Eig ht (8) ro c k e t m otors sh a ll b e  st a ti c  t e st fir e d
a t -75°F a n d  e i g ht 8) u n its a t 150°F F irin g s sh a ll b e  in a c c o r d a n c e  w ith 4 .8 .3 .

16 units

Re q u ir e m e nts o f T a b l e  1 sh a ll b e  m e t. To t a l 28 units

Pro d u c tio n A c c e p t a n c e  T e stin g .

Ins p e c t i o n R e q u ir e m e nts. - Th e  p ro d u c tio n m otors sh a ll b e  insp e c t e d
in a c c ord a n c e  w ith C D 2000087 a n d f or d r a w in g a n d sp e c ifi c a tio n r e q u ir e m e nts
list e d  o n LD 515662.

4 . 8 . 2 St a t i c  F irin g . - Ro c k e t m otors s e l e c t e d  in a c c ord a n c e  w ith 4.5.1
sh a ll b e  st a ti c  fir e d in a c c ord a n c e  w ith 4.8.3. Re q u ir e m e nts o f T a b l e  1 (3.3.1)
sh a ll b e  m e t.

4 . 8 . 3

4 . 8 . 3 . 1

St a t i c  F irin g  Pro c e d ur e s.

Test St a n d . - Ro c k e t m otors sh a ll b e  m o unt e d  so th a t th e  thrust is
a p p li e d o n th e  a tt a c h m e nt lu gs.

4 . 8 . 3 . 2 Instru m e nt a t i o n .  - A c c ur a c y o f instru m e nt a tio n sh a ll b e  a s f o llo ws:

Pr e ssur e
T h r u s t
W e i g h t

±2 p e r c e nt
±3 p e r c e nt
±0 .2 l b s.

4 . 8 . 3 . 3 C o n d i t i o n i n g .  - Th e  t est m otor sh a ll b e  c o n d itio n e d w ith sh ip p in g
c a p or o th e r c losur e  inst a ll e d inst e a d  o f ig n it e r. Th e  ig n it e rs sh a ll b e  c o n d itio n e d

sim u lt a n e o usly w iht th e  m otors. C o n d itio n in g tim e sh a ll b e  24 h o urs m in im u m .
Th e  c o n d itio n in g t e m p e r a tur e  sh a ll b e  w ith in 5°F fro m th e  sp e c ifi e d t e m p e r a tur e .
Th e  m otors sh a ll b e  fire d w ith in 20 m inut es a ft e r re m o v a l fro m c o n d itio n in g .

4 . 8 . 3 . 4 F irin g  C urr e nt . - Th e  t e st m otors sh a ll b e  fir e d b y a p p ly in g 28 ± 3
v o lts D C  a t 25 - 30 a m p e r e s to th e  ig n it e r c ir c u it.

4 . 8 . 3 . 5 St a t i c  F irin g  R e c o r d s. - Th e  f o llo w in g d a t a  sh a ll b e  r e c ord e d in
th e  st a ti c  t e st firin gs:

( a ) F irin g  d a t e

(b) Pro p e ll a nt b a t c h a n d lot nu m b e r

( c ) W e ig ht loss b e f or e  a n d a ft e r firin g .
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(d )
( e )
( f )
(g )
(h)
( i )
( j )
(k)
( l )
(m)

N ozze l thro a t d i a m e t e r
M otor se ri a l nu m b e r
A c t i o n t i m e
T h r u s t
Pr e ssur e
Ig n itio n d e l a y
K v a l u e
To t a l i m p u ls e
Pe a k c h a m b e r p r e ssur e
A v e r a g e  c h a m b e r p r e ssur e

4 . 8 . 4 W o rk m a nsh i p .  - V isu a l e x a m in a tio n sh a ll b e  m a d e  f or d e t e rm in a tio n
o f c o n f orm a n c e  to th e  r e q u ir e m e nts o f 3.4. F a ilur e  to c o n f orm sh a ll b e  c a use  f or
r e j e c t i o n .

4 . 8 . 5 P a c k a g in g , P a c kin g , a n d  M a rkin g . - P a c k a g in g , p a c kin g , a n d
m a rkin g sh a ll c o n f orm to th e  r e q u ir e m e nts o f se c tio n 5.

5 .

5 . 1

5 . 1 . 1

5 . 2

5 . 2 . 1

PREP A R A T I O N  F O R D EL I V ERY

Pr ese rv a tio n a n d P a c k a g in g .

Le v e l A . - In a d d itio n to th e  d e t a il e d r e q u ir e m e nts h e r e in a n d in
a p p li c a b l e  r e f e r e n c e d d o c u m e nts, Le v e l A  p a c k a g in g sh a ll b e  in a c c ord a n c e  w ith
th e  C o d e  o f F e d e r a l Re g u l a tio ns 49 C FR 71-90.

P a c k in g .

Le v e l A . - in a d d itio n to th e  d e t a il e d r e q u ir e m e nts h e r e in a n d in
a p p li c a b l e  r e f e r e n c e d d o c u m e nts, Le v e l A  p o c kin g sh a ll b e  in a c c ord a n c e  w ith th e
C o d e  o f F e d e r a l Re g u l a tio ns 49 C FR 71-90.

5 . 2 . 1 . 1 Ext e rior C o nt a in e rs. - Lo a d e d m otors sh a ll b e  p a c k e d in a c c ord a n c e
w ith LD 419664 .

5 . 3 M a rk i n g .

5 . 3 . 1 S p e c i a l M a rk i n g s.  - M a rkin g o f e xt e rior c o nt a in e rs sh a ll b e  in
a c c ord a n c e  w ith a p p li c a b l e  d r a w in gs a n d  w ith th e  C o d e  o f F e d e r a l Re g u l a tio ns
49 C FR 71-90 .

5 . 3 . 2 N o rm a l M a rk in g s. - In a d d itio n to th e  m a rkin gs r e q u ir e d b y c o ntr a c t
or ord e r, un it p a c k a g es a n d  sh ip p in g c o nt a in e rs sh a ll b e  m a rk e d in a c c ord a n c e  w ith
th e  r e q u ir e m e nts o f St a n d a r d  M lL-STD-129 .

6 . N O T E S

6 .1 Int e n d e d  Us e . - Th e  J a to Mk 6 M o d 1 is int e n d e d f or us e
a s a  j e t a ssist e d  t a k e-o ff un it f or p ilot e d  a irc r
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6 . 2 O rd e rin g D a t a . - Pro c ur e m e nt d o c u m e nts sh o u l d sp e c ify , b ut n ot
b e  lim it e d  to:

( a ) Titl e , nu m b e r, a n d d a t e  o f th is sp e c ifi c a tio n
(b) T e stin g a c tiv ity d e sig n a t e d  to e v a lu a t e  th e  p r e p ro d u c tio n

s a m p l e .
( c ) In v o c a t i o n o f s p e c if i c a t i o n M IL- Q -9858 .

6 . 3 D e f i n i t i o ns.  - Th e  d e fin itio ns sh a ll b e  in a c c ord a n c e  w ith M IL-STD-292
a n d a s sp e c ifi e d h e r e in .

6 . 3 . 1 A c tio n Tim e . - A c tio n tim e sh a ll b e  m e a sur e d o n th e  thrust tim e c urv e
(se e  s a m p l e , fig ur e  2 b e tw e e n th e  p o int a t w h i c h th e  in iti a l rise  o f th e  c urv e
c rosse s th e  250 p o un d thrust ord in a t e  a n d th e  p o int a t w h i c h th e  fin a l d e c lin e  o f th e
c urv e  c r e sse s th e  250 p o un d thrust ord in a t e .

6 . 3 . 2 To t a l Im p u ls e . - Tot a l im p u lse  is th e  int e gr a l o f th e  tim e-thrust c urv e
b e tw e e n th e  p o int use d in 6.3.1 to est a b lish thrust d ur a tio n .

6 . 3 . 3 Ig n itio n D e l a y . - Ig n itio n d e l a y is d e fin e d a s th e  e l a pse d tim e b e tw e e n
sw it c h o p e r a tio n a n d th e  a tt a in m e nt o f a  thrust v a lu e  o f 250 p o un ds.

6 . 4 V a lu e  En g in e e rin g . - M a nu f a c tur e rs o f m a t e ri a l c o v e r e d b y th is
sp e c ifi c a tio n a r e  e n c o ur a g e d to su b m it v a lu e  e n g in e e rin g su g g e stio ns to th e  p ro c urin g
a c tiv ity in a n e ff ort to r e d u c e  c ost.

6 . 5 Re q u e st f or W a iv e r or D e v i a tio n . - Re q u e st f or d e v i a tio n fro m th is
sp e c ifi c a tio n , a p p li c a b l e  d r a w in gs, sp e c ifi c a tio ns, m a t e ri a ls, or p ro c esses sh a ll
b e  f orw a rd e d to th e  p ro c urin g a c tiv ity p rior to m a nu f a c tur e  o f th e  a ff e c t e d  it e m or

it e ms. A ll d e v i a tio ns sh a ll b e  lim it e d  to th e  c o ntr a c t un d e r w h i c h th e y w e r e  gr a nt e d .
Re q u est f or w a iv e r fro m th is sp e c ifi c a tio n , a p p li c a b l e  d r a w in gs, sp e c ifi c a tio ns,
m a t e ri a ls, or p ro c esses sh a ll b e  f orw a rd e d to th e  p ro c urin g a c tiv ity . A ll w a iv e rs
sh a ll b e  lim it e d  to th e  sp e c ifi c  it e m f or w h i c h th e y a r e  gr a nt e d . W a iv e r r e q u ests

sh a ll c o nt a in th e   fo llo w in g in form a tio n:

( a )

( b )

( c )
( d )
( e )
( f )
( g )
( h )

N o m e n c l a ture , p a rt nu m b e r, se ri a l nu m b e r, lot nu m b e r, c o ntr a c t
nu m b e r.
Ex a c t n a tur e  o f th e  d e f e c t inv o v e d or p ro p os e d  c h a n g e  a n d
a v a il a b l e  d o c u m e nt a tio n r e f e r e n c e s.
Re a so n f or o c c urr e n c e  o f d e f e c t or p ro p os e d  c h a n g e .
Q u a ntity o f it e ms inv o lv e d .
Re m e d i a l a c tio n t a k e n to p r e v e nt r e c urr e n c e  o f th is d e f e c t.
Urg e n c y f or a c tio n o n r e q u e st a n d  e ff e c t o n p ro d u c tio n .
C ost r e d u c tio n inv o lv e d in a p p ro v a l o f w a iv e r or d e v i a tio n .
O trh e r p e rtin e nt f a c tors.
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6 . 6 C o n f li c t in g  R e q u ir e m e nts. - C o n fli c tin g r e q u ir e m e nts a risin g

b e tw e e n th is sp e c ifi c a tio n or a ny sp e c ifi c a tio n , p u b li c a tio n or d r a w in g list e d
h e r e in sh a ll b e  r e f e rr e d in writin g to th e  p ro c urin g a c tiv ity or a p p o int e d  a g e nt
for int e rp re t a tio n a n d c l a rifi c a tio n .

6 . 7 S a f e t y  Pr e c a u t i o ns.  -

6 . 7 . 1 G e n e r a l Sa f e ty Pr e c a utio ns. - Th e  lo a d in g , a sse m b ly a n d h a n d lin g
o f i g n it e rs, p ro p e ll a nt , e x p l osiv e s, a m m u n it i o n , a m m u n it i o n c o m p o n e nts, f uz e s,
d e to n a tors, p rim e rs, tr a c e rs, b o ost e rs, p yrot e c hn i cs, e t c ., a n d su b-a sse m b li es
th e r e o f, inv o lv e  h a z a rd o us o p e r a tio ns a n d  th e r e f or e  r e q u ir e  su it a b l e  exp losiv es
s a f e ty p r e c a utio ns. Use  o f th is sp e c ifi c a tio n sh a ll n o t b e  c o nstru e d a s to r e li e v e
th e  c o ntr a c tor or m a nu f a c tur e r o f r esp o nsib ility f or th e  s a f e ty o f h is o p e r a tio ns.
List e d  b e lo w a re  th e  m in im u m p ro v isio ns w h i c h a  c o ntr a c tor or m a nuf a c ture r (lo a d e r)
o f th e  a b o v e  it e ms sh o u ld o bse rv e  in ord e r to fu lfill h is r esp o nsib ility f or s a f e ty .
At Bur e a u o f N a v a l W e a p o ns, N a vy D e p a rtm e nt, a n d o th e r G o v e rn m e nt p l a nts,
th ese  p ro v isio ns a r e  m a n d a tory . Su c h o th e r w a rn in gs a n d p r e c a utio ns, p e rtin e nt to
th e  o p e r a tio n a l e ff e c tiv e n e ss or s a f e ty d urin g use  or lo a d in g o f th e  sp e c ifi e d it e m ,
a r e  in c lu d e d in th e  d e t a il p ro v isio ns o f th e  sp e c ifi c a tio n .

6 . 7 . 1 . 1 Lo a d in g .  - A ll Io a d in g o p e r a tio ns sh o u l d b e  c o n d u c t e d  in a  n e a t
a n d ord e rly m a nn e r.

6 . 7 . 1 . 2 E q u i p m e nt .  - Sa f e  e q u ip m e nt a n d m e th o ds sh o u ld b e  utilize d  f or
tr a nsp ortin g a n d h a n d lin g exp losiv es a n d lo a d e d p a rts. Wh e r e  r e q u ir e d , r e m ot e
c o ntro l b a rri c a d e d  h a n d lin g e q u ip m e nt sh a ll b e  use d f or e xp losiv es o p e r a tio ns,
su c h a s m ix in g , p o urin g , w e i g h in g , c h a r g in g , sift in g , d ry in g , p r e ssin g , c a st in g ,
c ri m p in g , e t c .

6 . 7 . 1 . 3 H a n d l i n g .  - Pe rso nn e l h a n d lin g d e to n a tors, p rim e rs, d e l a y e l e m e nts,
l e a d-ins, b o ost e rs, a n d  r e l a t e d  p a rts w h i c h e ff e c t fun c tio n in g , sh o u l d in so f a r a s
p r a c ti c a b l e , a v o id usin g b a r e  fin g e rs or im p ro p e r e q u ip m e nt in ord e r to p r e v e nt d a m-
a g e , c orrosio n , or d e t e rior a tio n fro m p e rsp ir a tio n or o th e r c o nt a m in a tin g d e p osits.

6 . 7 . 1 . 4 M o ist u r e .  - Th e  exp osur e  o f e xp losiv e  m a t e ri a ls a n d  r e l a t e d  p a rts
sh o u ld b e  so c o ntro ll e d a s to m in im ize  th e  a bsorp tio n o f m o istur e  fro m th e  a tm os-
p h e r e  or o th e r so urc es d urin g lo a d in g a n d h a n d lin g o p e r a tio ns.

6 . 7 . 1 . 5 St o r a g e .  - A lI e xp losiv es a n d c o m p l e t e ly or p a rti a lly lo a d e d it e ms
sh o u l d b e  stor e d in su it a b l e  stor a g e  m a g a zin e s lo c a t e d  in a c c ord a n c e  w ith th e
A m e ri c a n T a b l e  o f D ist a n c es (ATD) or o th e r a p p li c a b l e  s a f e ty st a n d a rds; a n d , w h il e

in p ro c ess, in s a f e ty lo c k e rs a n d c h ests if in lo a d in g ro o ms, or in a d e q u a t e  r e a d y
or se rv i c e  m a g a zin e s lo c a t e d  in a c c ord a n c e  w ith Intr a -p l a nt d ist a n c e s w h e n o ut-
sid e  o f lo a d in g ro o ms. F or N a vy exp losiv es lo a d in g p l a nts, th e  p ro v isio ns o f th e
A rm e d Se rv i c e s Exp losiv e s Sa f e ty Bo a rd c o v e rin g q u a ntity-d ist a n c e  r e l a tio ns f or
e x p l osiv e s, sh a ll a p p ly .
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6 . 7 . 1 . 6 Pr e c a ut i o ns.  - Pro p e r c a r e  sh o u l d b e  exe rc ise d a t a ll tim e s to p rot e c t
p e rso nn e l fro m a c c id e nts, fir es or e xp losio ns, a n d to lim it d a m a g e  to e q u ip m e nt a n d
lo a d in g a r e a s. In th is c o nn e c tio n th e  f o llo w in g p r e c a utio n a ry m e a sur es sh o u l d b e
o bse rv e d:

( a ) Em p loy p ro p e rly p ro p ortio n e d a n d p ro p e rly lo c a t e d
p rot e c tiv e  b a rri c a d e s, sc r e e ns or sh i e lds a t a ll r e q u ir e d p o ints:

(b) Ke e p o n ly m in im u m lim it e d  q u a ntiti es o f e xp losiv es a n d c o m-
p l e t e d  or p a rti a lIy lo a d e d p a rts p r ese nt a t e a c h st a g e  o f o p e r a tio n .

( c ) Ke e p exp losiv e s a n d  exp losiv e  p a rts in a p p ro v e d c o v e r e d
r e c e p t a c l e s w ith c o v e rs in p l a c e  w h e n m a t e ri a l is n o t b e in g t a k e n o ut o f or p ut into
th e  r e c e p t a c l e s. Wh e r e  n e c e ss a ry , r e c e p t a c l e s sh o u l d b e  c o n d u c tiv e  to gro un d
e l e c trost a ti c  c h a rg e s.

(d) Prot e c t o p e r a tio ns fro m e l e c trost a ti c  c h a rg e s b y e ff e c tiv e ly
gro un d in g a ll m a c h in e ry , e q u ip m e nt, a n d fixtures; a n d , w h e re  n e c ess a ry , e m p loy
su it a b l e  gro un d e d c o n d u c tiv e  c o v e rin gs f or flo ors, w ork b e n c h e s a n d  t a b l e s, a n d
w ork e rs' c o n d u c tiv e  sh o e s. W ork e rs' c loth in g o f a  ty p e  to m in im ize  th e  a c c u m u-
l a tio n o f st a ti c  c h a rg es sh o u l d b e  e m p loy e d . F a b ri cs su c h a s silk, ny lo n a n d
p l a sti cs w h i c h p ro m ot e  st a ti c  c h a rg e  g e n e r a tio n sh o u l d b e  a v o i d e d . A d d itio n a l
gro un d in g d e v i c e s su c h a s gro un d e d b r a c e l e ts f or w ork e rs sh o u l d b e  e m p lo y e d
w h e r e  o p e r a tio ns a r e  c o n d u c t e d  w ith it e ms w h i c h a r e  unusu a lly se nsitiv e  to in i-
t i a t i o n b y st a t i c  e l e c tri c ity . Su c h it e m s in c lu d e  in it i a t in g  e x p l osiv e s, tr a c e r
m ixtur es, a n d lo w-e n e rg y ty p e  e l e c tri c  p rim e rs, d e to n a tors, a n d sq u ibs. Th e
l a tt e r ty p e s o f it e ms sh o u l d h a v e  th e  fr e e  e n ds o f l e a d w ir e s b a r e d a n d tw ist e d
to g e th e r, a n d  b e  p a c k e d in r e l a tiv e ly sm a ll gro u ps wr a p p e d in b a r e  n o n-insu l a t e d
a lu m inu m f o il or o th e r un c o a t e d  m e t a l f o il. Durin g a sse m b ly a n d p ro c essin g
o p e r a tio ns su c h se nsitiv e  e l e c tri c  it e ms sh o u l d b e  sh ort c irc u it e d  b y c lips or o th e r
d e v i c es until inst a ll e d w ith s a f e ty shunt in th e  fin a l d e v i c e . A d d itio n a l p r e c a u-
tio ns f or th e se  it e ms sh o u l d in c lu d e  m e c h a n i c a l sh i e l d in g to c o nt a in or d e fl e c t
fr a g m e nts a n d  b l a st, a lso e l e c tri c a l sh i e l d in g o f th ese  it e ms fro m in d u c e d e l e c tri c
c urr e nts g e n e r a t e d  b y so urc es su c h a s lig htn in g , st a ti c , r a d i a tio ns fro m c o m m un i-
c a tio ns a p p a r a tus, r a d a r, or h ig h fr e q u e n c y h e a tin g a p p a r a tus, e t c . Wh e r e
n e c ess a ry f or s a f e ty , hu m id ity (se e  p a r. 6.7.1.4) f or w ork ro o ms sh o u ld b e  in c r e a se d ,
a s r e q u ir e d to l e sse n e l e c trost a ti c  e ff e c ts w ith o ut exc e ssiv e  m o istur e  a bsorp tio n .

( e ) Prot e c t a ll e xp losiv e  o p e r a tio ns fro m e ff e c ts o f e l e c tri c  c urr e nt
orig in a tin g fro m e q u ip m e nt su c h a s so ld e rin g iro ns, h e a t e rs, sw it c h es, w irin g ,
m o t o rs, li g hts, t e st instru m e nts, e t c . , b y su it a b l e  insu l a t i o n , g ro u n d in g , s e p a r a t i o n
or sh i e l d in g . Su c h e l e c tri c  so urc es m a y in iti a t e  exp losiv es b y h e a t, sp a rks, a rcs,
or d u e  to c o m p l e tin g a n e l e c tri c  c irc u it thro u g h a n e l e c tri c  p rim e r, d e to n a tor, or
sq u ib . C irc u its m a y b e  in a d v e rt e ntly c o m p l e t e d , f or e x a m p l e , fro m a  d e f e c tiv e
e l e c tri c  so l d e rin g iro n thro u g h a  gro un d e d c o nt a c t. A ll e l e c tri c  ty p e  p rim e rs,
d e to n a tors or sq u ibs p ro v i d e d w ith w ir e  l e a ds sh o u l d h a v e  th e  fr e e  e n ds o f th e  w ir es
b a r e d a n d tw ist e d  to g e th e r to sh ort c ir c u it e a c h un it, e xc e p t w h e n in p ro c e ss o f
a sse m b ly into a  fin ish e d it e m . Wh e r e  p r a c ti c a b l e , r e m o v a b l e  sh ort c irc u itin g c lips,

16

Downloaded from http://www.everyspec.com



M IL-J-7093A (W e ps)

or o th e r d e v i c es sh o u l d b e  e m p loy e d d urin g m a nu f a c turin g o p e r a tio ns inv o lv in g
e l e c tri c  p rim e rs, d e to n a tors or sq u ibs.

(f) En f orc e , w h e r e  n e c e ss a ry , th e  w e a rin g o f su it a b l e  s a f e ty
f o otw e a r, g lo v e s, g o g g l e s, r e sp ir a tors a n d  im p r e g n a t e d  g a rm e nts to p rot e c t
p e rso nn e l a g a inst b urns, p o iso n in g a n d a sso c i a t e d  in d ustri a l h a z a rds.

(g) A llo w n o fir es or e xp ose d e Ie c tri c a l or o th e r sp a rkin g
e q u ip m e nt, a n d littl e  or n o fl a m m a b l e  m a t e ri a l to b e  p rese nt in lo a d in g , h a n d lin g
a n d stor a g e  sp a c e s. En f orc e  p ro p e r "M a t c h" a n d  "N o Sm okin g" ru l e s.

(h) En f or c e  g o o d h o use k e e p in g a n d m a int a in e ff e c tiv e  p o li c in g ,
insp e c tio n a n d su p e rv isory m e th o ds thro u g h o ut th e  lo a d in g ur e a  a n d surro un d in gs.
Em p loy e ff e c tiv e  c l e a n in g m e th o ds p e rio d i c a lly to m in im ize  th e  a c c u m u l a tio n o f
exp losiv es or e xp losiv e  d ust a n d o th e r c o nt a m in a tio n u p o n , a n d  a ssur e  its r e m o v a l
fro m flo ors, w a lls, c e ilin gs, l e d g es, t a b l es, b e n c h es, p ip in g , a n d e q u ip m e nt o f
th e  it e ms lo a d e d; a lso , c l e a n u p a ny sp ill e d m a t e ri a l im m e d i a t e ly .

(i) Ig n it e rs a n d ro c k e t m otors sh a ll b e  sh ip p e d a n d stor e d
s e p a r a t e ly .

(j) El e c tri c a l e q u ip m e nt use d sh a ll b e  o f th e  exp losiv e  r e sist a nt
ty p e .
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F i g u r e  1
PRE PR O D U C T I O N  T EST  S C H E D ULE

18

Downloaded from http://www.everyspec.com



MIL-J-7093A (Weps)

Figure 2

SAMPLE THRUST-TIME CURVE
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M IL-J-7093 A ( A S)
A MEN D MENT 2
3 Ju n e  1982
SUPERSEDIN G
A MEN D MENT 1
25 M a r c h 1971

M ILIT A RY SPE C I F I C A TI O N

JAT O  M ARK 6 M O D I

T h is  a m e n d m e n t  f o r m s  a  p a r t  o f  M i l i t a r y  S p e c i f i c a t i o n  M IL-J-7 0 9 3 A  ( W EPS)  d a t e d
8 S e p t e m b e r 1964 , a n d  h a s b e e n a p p ro v e d  b y th e  N a v a l A ir Syst e ms C o m m a n d ,
D e p a rt m e nt o f th e  N a v y .

T h r o u g h t o u t  t h i s  s p e c i f i c a t i o n ,  r e f e r e n c e  e x c e p t  d r a w i n g  r e f e r e n c e s  t o
Bur e a u o f N a v a l W e a p o ns o r Bur e a u o f N a v a l O r d n a n c e  sh a ll b e  c h a n g e d  t o
N a v a l A ir Syst e ms C o m m a n d .

PA G E 1

P a r a .  2 . 1  D e l e t e :

M I L - S T D - 2 9 2  B a l l i s t i c  N o m e n c l a t u r e ,  R o c k e t  S t a t i c  T e s t s

PA G E 2

P a r a .  2 . 1  D e l e t e :

A ST M -ST P-1 5 -6  M a n u a l  o n  Q u a l i t y  C o n t r o l  o f  M a t e r i a l s .

( W h e n  r e q u e st i n g  a n y  o f  t h e  a p p l i c a b l e  d o c u m e n ts,  r e f e r t o  b o t h  t i t l e  a n d
n u m b e r .  A l l r e q u e sts sh o u l d  b e  m a d e  v i a  t h e  c o g n iz a n t G o v e r n m e n t Ins p e c t o r .
C o p i e s  o f  t h i s  s p e c i f i c a t i o n  a n d  o t h e r  c l a s s i f i e d  s p e c i f i c a t i o n s  a n d  d r a w i n g s
r e q u i r e d  b y  c o n t r a c t o rs  i n  c o n n e c t i o n  w i t h  s p e c i f i c  p r o c u r e m e n t  f u n c t i o n
sh o u l d  b e  o b t a i n e d  u p o n  a p p l i c a t i o n  t o  t h e  C o m m a n d i n g  O f f i c e r ,  N a v a l Su p p l y
D e p o t  ( C o d e  1 0 5) ,  5 8 0 1  T a b o r  A v e n u e ,  P h i l a d e l p h i a  2 0 ,  P A .  A l l  o t h e r  d o c u m e n ts
s h o u l d  b e  o b t a i n e d  f r o m  t h e  p r o c u r i n g  a c t i v i t y  o r  a s  d i r e c t e d  b y  t h e
c o n t r a c t i n g  o f f i c e r . )  ( A ST M  S p e c i f i c a t i o n  m a y b e  o b t a i n e d  f r o m  A m e r i c a n
S o c i e t y  f o r  T e s t i n g  M a t e r i a l ,  1 9 1 6  R a c e  S t . ,  P h i l a d e l p h i a ,  P A . )

DRA W IN G S

Bur e a u o f N a v a l W e a p o ns

P a r a .  2 . 1  A d d :

N a v a l A ir Syst e ms C o m m a n d

P a r a .  2 . 1  A d d :

(R e q u e s t s  f o r  t h e  d r a w i n g s ,  l i s t  o f  d r a w i n g s  a n d  c l a s s i f i c a t i o n  o f
d e f e c ts ( C D ’ s) sh o u l d  b e  a d d r e ss e d  t o  t h e  C o m m a n d i n g  O f f i c e r ,  C e n tr a l
T e c h n i c a l  D o c u m e n t s  O f f i c e ,  L o u i s v i l l e ,  K Y . )
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P a r a .  2 . 1  A d d :

( C o p i e s  o f  s p e c i f i c a i t o n s ,  s t a n d a r d s ,  h a n d b o o ks ,  d r a w i n g s  a n d
p u b l i c a t i o n s  r e q u i r e d  b y  m a n u f a c t u r e rs  i n  c o n n e c t i o n  w i t h  s p e c i f i c  a c q u i s i t i o n
f u n c t i o n s  s h o u l d  b e  o b t a i n e d  f r o m  t h e  c o n t r a c t i n g  a c t i v i t y  o r  a s  d i r e c t e d  b y
t h e  c o n t r a c t i n g  o f f i c e r . )

R e v i s e  P a r a .  2 . 2  a s  f o l l o w s :

2 . 2 O t h e r   p u b l i c a t i o n s . T h e  f o l l o w i n g  d o c u m e n ts  f o r m  a  p a r t  o f  t h is
s t a n d a r d  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n :

C O DE O F FEDERAL RE G ULATI O NS ( C FR)

T i t l e  4 9  P a r t s  7 1 -9 0  D e p a r t m e n t  o f  T r a n s p o r t a t i o n

"DEPARTMENT O F DEFENSE M A NUALS

D O D M a nu a l 4145.26M D O D C o ntr a c t o rs ’  S a f e ty M a n u a l
f o r  A m m u n i t i o n ,  Ex p l o s i v e s  a n d
R e l a t e d  D a n g e r o u s  M a t e r i a l . "

D e l e t e  p a r e n t h e t i c a l s o u r c e  n o t e  a n d  a d d  f o l l o w i n g  a t  e n d :

"( A p p l i c a t i o n  f o r  c o p i e s  s h o u l d  b e  a d d r e ss e d  t o  t h e  S u p e r i n t e n d e n t  o f
D o c u m e n t s  G o v e r n m e n t  P r i n t i n g  O f f i c e ,  W a s h i n g t o n ,  D C  2 0 4 0 2 .  R e q u e s t s  s h o u l d
c i t e  a p p l i c a b l e  e d i t i o n ,  r e v is i o n ,  a m e n d m e n t ,  s u p p l e m e n t  o r  r e p r i n t  o f
p u b l i c a t i o n . )

PA G E  9

P a r a .  4 . 6 . 5 :

D e l e t e  R e f  ( 4 . 6 . 8 )

PA G E 10

D e l e t e  P a r a .  4 . 6 . 8 .

PA G E 14

R e v i s e  P a r a .  6 . 3  a r e  f o l l o w s :

6 . 3  D e f i n i t i o n s .  T h e  d e f i n i t i o n s  a n d  b a l l i s t i c  n o m e n c l a t u r e  s h a l l
b e  a s  s p e c i f i e d  h e r e i n .
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PA G E 15

D e l e t e  p a r a g r a p hs 6 .7 .1 .1 t h ru 6 .7 .1 .6 i n c l usi v e  a n d  r e p l a c e  w it h :

"6 .7 .1 .1 Th e s e  it e ms sh a ll b e  l o a d e d , a ss e m b l e d , h a n d l e d , m o v e d
w ith in p l a nt o r f a c ility a n d  st o r e d  in a c c o r d a n c e  w ith th e  p ro v isi o ns o f D O D
M a nu a l 4145.26M ."

Pr e p a r i n g  a c t i v i t y :
N a vy - AS

(Pro j e c t N o . 1340-N620)
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