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specific recomnendations appearing in  Appendices I through VI. 
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REPORT OF TASK TEAM ONE 

Chairman: Mr. B. W. Hays, Naval Weapons Center, China Lake 

"1s Industry delivering t o  the Navy a high quality product, designed 
and built t o  specifications?" 



INTRODUCTION 

A. The mission of Task Team One was t o  determine, "Is industry delivering 
t o  the  Navy a high qual i ty  product, designed and b u i l t  t o  specifications?" 
and, i f  the  answer t o  t h i s  question were negative, t o  ascertain the causes 
and determine possible corrective actions. I n  preparing t o  answer t h i s  
question Task Team One, comprised of 30 representatives from the  Navy and 
industry, met over a three-day period during the  week of 19 August 1968 t o  
discuss the  problem. I n  addition, members of Team One v i s i t ed  Aerojet; 
Ling-Temco-Vought; McDonnell Douglas; Rocketdyne; Raytheon; Westinghouse; 
the  A i r  Force Plant  Representative a t  Aerojet; Defense Contracts Adminis- 
t r a t i on  S e e c e  Office; Navy Plant Representative a t  Westinghause; Chief 
of Naval Operations; Naval A i r  Systems Comnand, Naval Missile Center, 
Point Mugu and Naval Weapons Center, China Lake. 

B. I n  the  course of inquiry, it was pointed out repeatedly t ha t  the  Navy 
does not actual ly  define what i s  meant i n  a i r - to-a i r  systems by a "high 
qual i ty  product" and r e l i e s  on industry t o  determine how much qual i ty  i s  
required i n  each par t  of the system. The individual contractor's integ- 
r i t y  i s  jeopardized i f  he e i ther  underestimates the  requirements or f a i l s  
t o  meet h i s  established c r i t e r i a .  Moreover, government contracts are  
wri t ten  i n  a manner which discourages expenditures by industry on qual i ty  
control  beyond what industry fee l s  a re  the  bare minimum requirements. 
This r e su l t s  i n  p i t t i n g  the contractors'  p r o f i t  incentives against main- 

i s  c taining a high in tegr i ty  image. 

C. Task Team One f ee l s  t h a t  industry has not been delivering an air- to-  
a i r  system product of. su f f ic ien t ly  high qual i ty  t o  s a t i s fy  the  Navy re- 
quirements. It i s  -felt, harever, t h a t  industry can deliver as high a 
"high quali ty" product as i s  requested of them. It i s  incumbent upon the  
Navy t o  define more adequately i t s  systems qua l i ty  requirements, and t o  
s t a t e  i n  contracts i t s  qual i ty  requirements instead of qual i ty  goals. 
Further, when qua l i ty  becomes a s t a t ed  requirement, it should be funded by 
the  Navy i n  the  same manner as any other contractual  end i t e m .  
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\ 
I. NAVAIR AIR-TO-AIR SYSTEM PROGRAM MANAGPllENT 

Conclusion 

Questions co~cerning the effectiveness of the current NAVAIR Manage- 
ment of Air-to-Air Missile Systems were raised by several of the groups 
consulted in bo$h industry and the Navy. There was general concurrence 
that better quality products could be procured if better program direction 
were accorded to all elements of the missile systems. 

A detailed study of the NAVAIR Management System reveals it to be con- 
ceptually sound and functionally similar to management schemes successful- 
ly employed elsewhere in the military and in industry. NAVAlR Instructions 
5400 series establish sufficient authority to make the program organization 
effective. However, the study revealed that both the SIDEWINDER and 
SPARROW I11 program management organizations are extremely understaffed. 
It is estimated that the SPARROW I11 Program Manager should have six to 
seven people (vice the current one) and the SIDEWINDER Project Coordinator 
should have five people (vice the current one). Discussions with both the 
Project Management Office, PMO, and the NAVAIR functional groups .revealed 
'that heavy workloads for understaffed functional groups are also prevalent. 
The PMO1s devote the majority of their efforts to fulfilling their respon- 
sibilities to their immediate line supervisors, Air 01 and PMA, for program 
coordination, budgetary submissions, and program procurement actions. Since 

C the PMO's do not have the staff to direct the functional groups in accordance 
with NAVAIRINST1s 5400 series, they have delegated such authority to the 
functional gro,ups. Unfortunately, simce basic missile system sub-groups 
such as the rocket motor, warhead, guidance, launcher, etc., are handled 
by different functional divisions, delegation of-program coordination 
functions, by exception or otherwise, results in coordination between Di- 
vision level personnel rather than at the Branch level. Further with the 
functional tasks elevated to the Division level, it becomes difficult for 
the PMO, a Commander in each instance, to assert authority over a senior 
officer, even though his authority is provided by HAVAIFlINST's. This re- 
sults in uncoordinated efforts between the functional groups as well as 
ineffective utilization of the currently available personnel. Based on 
detailed study, it is concluded that while the basic management scheme is 
sound, it can definitely be improved to provide greater program direction 
and coordination of the functional personnel. This, in turn, will improve 
program direction of industry efforts and greatly assist in meeting %he 
Government quality needs. 

Recommendation 

It is recommended that the NAVAIR Program Management and functional 
organizations be consolidated by realignment of personnel currently as- 
signed so as to maximize their effectiveness without significantly increas- 
ing the number of personnel required. Realignment to provide better lines 
of authority and physical colocation of many of the f'tbctional personnel 



and m's would s ignif icant ly  improve commuzicatims and prqram coordina- 
t ion and direcxon.  Detailed connnents on the internel organizational 
actions' recarmended have been submitted d i rec t ly  t o  ' the Camnander, Navd 
A i r  Systems Canmand, by the Review Director. 

I1 Q W T Y  CONTROL AT THE CONTRACTOR'S FACILITY 

Conclusion 

Team One's findings indicate t h a t  the  navy specifies gual l ty  goals to 
industry t o  a greater extent than it specifies specific u a l i t  r e  ui re -  
ments. The most expl ic i t  contractual coverage of Quality * Control QC is  
the' application of MIL-Q-9858A, Quali ty  Program Requirements. However, 
t h i s  document s ta tes  the QC requirements i n  broad and general terms so the 
document is applicable over wide spectrum of government representativesr 
' interpretation and application of MIL-Q-9858~. The net resu l t  is  a con- 
siderable variation i n  QC standards between contractors and even between 
contractors producing the identical  product. Team One concludes tha t  an 
interpretation of MIL-Q-9858~ should be made by the Purchasing Activity i n  
a l l  SPARRCkJ and SIDEWINDER system component contracts. 

Recommendations 

Tab A has been prepared t o  s t a t e  the Navy's interpretation of many of 
the generalized requirements of MIL-&-9858~ without adding reqd-ements 
to,' or removing reqiairements from, t h i s  basic document. Tab A has been 
writ ten so tha t  it can be included d i rec t ly  i n  NAVAIR contracts EIS par t  
of the supplies or services section. 

It - i s  strongly recommended tha t  Tab A be included i n  all future SPARROW 
or  SIDEHINDER System component contracts. This w i l l  greatly increase the 
standard of Quality.Contro1 i n  some contractor f a c i l i t i e s  and will bring a 
degree of standardization i n  QC between contractors. 

I11 LOCAL CONTRACTOR GOVERNMENT REPRESENTATIVE ACTIm 

Conclusion 

From the contacts made by Team One, it i s  obvious tha t  the  emount of' 
Government representation i n  the monitoring of the quali ty control exer- 
cised by the contractor i s  considerably different a t  various f a c i l i t i e s .  
For instance, a t  one f a c i l i t y  there was one government representative a t  
an average G S - U / ~ ~  l eve l  f o r  every 50 contractor employees on t h i s  con- 
t r a c t  while a t  another contractor's plant producing the same item there 
was one government representative a t  an average G S - ? / ~  level fo r  every 160 
contractor employees. This wide range of control not only allows uncoor- 
dinated quali ty control requirements, but places contractors i n  dif ferent  
ccmpetitive positions. It was apparent t ha t  the  quality of the two prod- 
ucts was d i rec t ly  proportional t o  the degree of government monitoring. 

UNCLASSIFIED *- 



Recomend~ti  ons 

DCASO representatives s ta ted during the Air-to-Air Symposium t h a t  i f  
the  monitoring requirements a re  completely and specifically stated, t h e .  
DCAS organization can provide the personnel t o  do the monitoring. Based 
on the des i rab i l i ty  of adequate and consistent government control it i s  
concluded t h a t  the exact and specific Government inspection monitoring re- 
quirements should be defined and directed by NAVAIR t o  the local  Government 
representatives. 

Tab B is  the specific inspection monitoring requirement .for the  SIDE- 
WINDER AIM-9D missile. It is strongly recammended tha t  these requirements 
be directed t o  the local  Government representatives of SIDBlINDW contrac- 
to rs  and tha t  NAVAIR request increased DCAS personnel be provided t o  ac- 
complish the required monitoring. It i s  estimated tha t  three additional 
people a t  Raytheon, Lowell, Mass ., on the guidance and control group con- 
t r ac t s  and one additional person a t  each of the other sub-groups contrac- 
to rs  are  required t o  meet the requirements of Tab B. 

It is f'urther recommended t h a t  NAVAIR task the Quality Assurance Office 
t o  provide the detailed inspection monitoring requirements on the SPARROW 
missile and tha t  these be directed t o  the loca l  Government representatives 
for  the  SPARROW contracts. 

I V .  QUALITY CONTROL SURVEY OF CONTRACTOF6 FACILITIES 
\. 

Conclusion 

Vis i t s  a t  the various contractors f a c i l i t i e s  for  SPARROW 111 and SIDE- 
WINDER AIM-9D production indicate t ha t  the Quality Control a t  Raytheon, 
Lowell, could be improved for  the  SPARRaW I11 Guidance Control Group pro- 
duction. NAVAIR recently conducted a quali ty survey' of t h i s  f a c i l i t y  fo r  
the SIDEWINDER contracts which revealed several quali ty control concerns 
as reported i n  Naval Weapons Center l e t t e r  Ser ia l  3883 of 5 September 1968 
t o  NAVAIR. During the recent Task Team One v i s i t  t o  Raytheon, Lawell, 
many of the  same or similar qual i ty  discrepancies noted i n  the SIDEWINDER 
report were observed i n  the SPARROW I11 assembly areas. 

Recommendations 

It i s  recommended tha t  a Quality Control Survey Team be established by 
NAVAIR. This Team should be directed t o  do a QC survey of Raytheon SPARROW 
I11 production f a c i l i t i e s  as was accomplished by the SIDWINDER survey. 
This Team could be from Quality Assurance Office Washington, the Quality 
Assurance Office a t  Pomona, or one of the Navy f i e l d  act ivi t ies .  The team 
would be directed t o  ascertain i n  de t a i l  the extent t o  which applicable 
documentation, the quali ty assurance plan, and quality control procedures 
are being followed. It would determine the acceptability and adequacy of 
the plant area, assembly and t e s t  equipment, inspection and acceptance 



equipment, personnel training, and general execution of the quality con- 
t r o l  plan. The reconmendations of th i s  Quality Control Survey Team should 
be carefully considered by the NAVAIR SPARROW I11 Program Manager and 
implemented as required. 

v. rnLIABILITY STUDIES 

Conclusion 

High fa i lure  rates of electronics equipments can be caused by one, or 
a combination of, many aspects, including marginal designs, use of unre- 
l i ab le  components, quality control, and environment. Discussions with 
Raytheon and Westinghouse personnel indicate that, the r e l i a b i l i t y  and de- 
sign margin studies which were originally planned for  the SPARROW I11 and 
the AWG-10 were seriously curtailed by limited funding. The mean-time- 
between-failure (MTBF) of f ive  t o  ten-hours experienced by MACAIR for  the 
AWG-10 i s  indicative of a design that  requires additional attentian on 
component selection, parts burn-in, and design margin studies. 

The Hughes Surveyor Program has almost exactly the same complexity of 
design as the AWG-10, i.e., 29,000 active components and 110,000 t o t a l  
components and the Survey achieved an MTBF of 365 hours. This high Kl'BF 
was accomplished by a complete r e l i ab i l i t y  program. Also, Hughes has 
proven tha t  considerable dollar savings are realized when programs u t i l i ze  
effe'ctive component screening, par ts  burn-in, and design margin studies. 
These savings result.from the greatly reduced time and expense wasted by 
equipment failures,  down time, fa i lure  analysis, repair, rework, component 
replacement, spares inventory, r e t e s t  time, and mission failures.  Tab C 
i s  an Aerospace Technology Report which substantiates the above conclusions 
and provides dramatic proof of the increase i n  systemMTBF and cost savings. 
Tab C shows how an expenditure of $305,000 for r e l i ab i l i t y  on the Early 
Bird Program resulted i n  a savings of $1,016,000 i n  f i n a l  system tes t s  
costs. Similar improvements i n  r e l i ab i l i t y  and costs w i l l  be achieved on 
the SPARROW I11 and AWG-10 if s M l a r . p r q r a m s  are in i t i a t ed  by HAVAIR. 

Recanmendati ons 

It is strongly recommended tha t  f'unding be provided for  t o t a l  r e l i -  
a b i l i t y  programs a t  both Raytheon 'and Westinghouse. These programs would 
select  components, establish burn-in procedures, and recomnend design 
changes based on design margin studies for  the SPARRCW and the AWG-10. 
Such a program should cost less  than $3,000,000 for  the AWG-10 and could 
resu l t  i n  a MTBF of approximately 100 hours. A detailed plan for  such a 
program could be obtained from the Quality Assurance Office, one of sev- 
e r a l  Naval act ivi t ies ,  or contracted for from a r e l i ab i l i t y  study corpora- 

, t ion such as ARINC or Computer Applicatioe.  Rmheon and Westinghouse 
could respond &so. ' 



" - . . - v n  ,.- 
V I .  PRODUCTION MONITORING TESTS, FMT 

Conclusion 

Many groups consulted expressed concern t h a t  Production Monitoring 
Tests (PMT) were not  being applied t o  the  e n t i r e  miss i l e  system and t h a t  
the re  were d i f fg ren t  requirements between programs. It  was repeatedly sug- 
ges ted . tha t  considerable time, confusion, and cos t s  could be saved i f  a 
standard FMT plan were authorized f o r  a l l  air launched guided weapons. 
This plan would include information, sample techniques, types of t e s t i n g  
required,  accept/re j e c t  c r i t e r i a ,  system requirements, system r e l i a b i l i t y  
requirements, and government and contractor  r espons ib i l i t i e s .  Further d i s -  
cussions ind ica te  t h a t  NAVAIR should es tab l i sh  whether f r e e  f l i g h t  t e s t  
r e s u l t s  a r e , t h e  b a s i s  f o r  l o t  re jec t ion.  

Recommendation 

Tab D i s  wr i t t en  a s  a standard PMT plan. .In response t o  t h e  concerns 
expressed by many p a r t i e s ,  it i s  recommended t h a t  such a plan be incor- 
porated i n  a l l  air-launched guided miss i l e  contrac t  procurements. 

This plan advocates the  use of f r e e  f l i g h t  t e s t s  f o r  l o t  acceptance/ 
r e jec t ion  c r i t e r i a  r a the r  than u t i l i z i n g  t h e  f r e e  f l i g h t  t e s t s  f o r  infor-  
mation purposes, only. The reason f o r  advocating t h i s  procedure i s  based 

C" .: on a review of the  current  m ' ~  r e s u l t s  f o r  SHRIKE, an information purpose 
only plan,  and SIDEW'INDER, an accept / re jec t  plan.  This review ind ica tes  
t h e  following: 

1. Difference in cost  between t h e  two concepts. 

( a )  Accept/Reject Plan expends approximately th ree  miss i les  per  
l o t  i f  t h e  qua l i ty  of  t h e  hardware i s  high - i .e. ,  90$ o r  b e t t e r .  These 
quan t i t i e s  a r e  computed based on t h e  plan of Tab D. 

3 miss i l e s  @ $10,000 - $30,000 

( b )  Three a i r - f i r i n g s  t e s t ,  i . e . ,  Range Cost, Airplanes, Telem- 
e t r y ,  Data Reduction, Reports, e t c .  

3 miss i l e s  @ $30,000 - 490,000 

( c )  Contractor s t a t i s t i c a l  r i s k  i s  t h a t  l e s s  than th ree  l o t s  per  
100 l o t s  w i l l  be  re jec ted  based on sampling probabi l i ty  i f  h i s  product i s  
a t  90$ o r  b e t t e r  r e l i a b i l i t y .  Contractor i n i t i a l  e f f o r t  on these returned 
u n i t s  w i l l  be t o  r e t e s t .  Approximately 50 missiles a r e  re tes ted  t o  prove 
l o t  acceptance before t h e  l o t  would be resubmitted f o r  rerum of P.M.T. 



3 l o t s  
50 m i s s i l e s  r e t e s t  @ $5,000 x 100 l o t s  = $7,500 

2 
3 miss i l e s  expended a t  $l0,000 x 100 = 900 

L 
3 t e s t s  @ $30,000 x 100 

(d)  The cos t  t h a t  cannot be quoted i s  t h e  charge t o  avoid t h i s  
type of l o t  acceptance. However, it i s  reasonable t o  assume a cont rac tor  
assignment of t h r e e  f u l l - t i m e  people t o  t h e  P.M.T. f a c i l i t y  a t  $30,000/yr 
a  p iece .  On a one l o t  per  month bas i s :  

.L 

3 x $ 3 0 , 0 0 0 x 1 2  = $ 7,500 
The Tota l  cos t  per  l o t  = $138,600 

o r  an increase  i n  RFI m i s s i l e  cos t  of 

The cos t  of a i r - f i r i n g  f o r  information only and w i l l  be t he  same f o r  ( a )  
and ( b )  above and zero  f o r  ( c )  and ( d )  above. The d i f fe rence  i n  cos t  f o r  
f i r i n g  f o r  s co re  and f o r  information 'then i s  : 

Tota l  c o s t  d i f f e r ence  138,600 - 120,000 = $18,600 

p l u s  t h e  in t ang ib l e  of (d )  above. 

Cost increases  i n  RFI m i s s i l e  cos t  is: 

The cos t  f o r  e i t h e r  concept is high but  t h e  d i f fe rence  between t h e  two 
methods i s  n o t .  

2. Advantages of f i r i n g  f o r  l o t  acceptance/re jec t ion  c r i t e r i a .  

( a )  The con t r ac to r  i s  aware t h a t  he has t o  produce a high q u a l i t y  
product, @ o r  b e t t e r ,  o r  he may expend considerable  amounts of company 
monies f o r  f a i l u r e  ana lys i s ,  r e p a i r  rework, and r e t e s t .  He w i l l  consider  
q u a l i t y  con t ro l  as a requirement r a t h e r  than a goal .  

( b )  The t e s t i n g  agency w i l l  have t o  be expef i  and respons ib le  
because of t h e  con t r ac tua l  pressures .  Currently,  programs which f i r e  f o r  



information have low priority at the test facility and as a result, the 
tests tend to lag the production by three or more months and the reports 
are even later. This leaves some doubt as to their informational value. 
Firing for score, although painful until the test agency gets up to speed, 
does provide meaningful information in a timely fashion. 

(c) The test plan is a strong incentive for the contractor to, pro- 
duce a high quality product so as to remain in the Stage I11 test condi- 
tions, because fewer total missiles will 'be required since unexpended 
rounds can be used for lot formation. Reliability and confidence informa- 
tion is acquired from the accumulative lot sample plans that is not re- 
ceived by firing an uncontrolled low number of missiles per lot for infor- 
mation purposes. 

(d) By bringing the test agency into the program more signifi- 
cantly it will be better prepared to accept the technical field activity 
cognizance of the program at an earlier date. 

(e) NAVAIR is in a stronger managerial position over the program. 
Without this, the accept/reject authority has been totally redelegated to 
local government factory representatives and to limited ground tests at a 
test agency. 

3 .  Disadvantages of firing for score would be: . i' 

(. (a) Possible delay of lot shipment because of statistical lot re- 
jection, about 3 lots per 100, or because of problems at the test activity. 
Of course, the government can waive these tests on an individual basis as 
the conditions dictate. These concerns should be carefully weighed against 
the possible alternatives. 

(b )  Test pilots will do the majority of the firings, rather than 
squadron pilots. This means a loss in possible training experience by 
squadron pilots. It must be remembered that these tests are for missile 
quality control and not pilot training. However, if this aspect is im- 
portant, squadron pilots can be used with an anticipated higher number of 
"no test1'- missile expenditures. 

Since the cost difference is low (approximately l$ of missile costs) 
and the advantages are significant, it is recommended that NAVAIR utilize 
the PMT free flight test results for product acceptance criteria in addi- 
tion to other requirements. 

VII. MISSILF: SYSTEMS ENVIRONMENTAL TEST PLAN 

Conclusion 

One significant reason that the Navy does not more adequately describe 
the total systems quality requirements and relies on operational specifica- 
tions is the lack of information concerning systems environmental conditions. 



This is particularly appropriate on the SIDEWINDER AIM-9D and to a lesser 
extent on SPARROW 111. Environmental tests are reguired to determine that 
adequate procedures are used for evaluation of the quality of hardware 
produced at the contractor's facility and the quality of reworked hardware 
at the NARFfs. 

Recommendations 

Tab E is an outline of a missile systems environmental test plan which 
would provide the data required on SIDENINDER AIM-9D by stating require- 
ments for evaluating the acceptability of missile systems components by 
non-destructive testing. Detailed environmental test plans are required 
for both the AIM-9D and the AIM-7, covering initial production at Raytheon 
as well as repair and rework at the NARF's. 

VIII. SECOND SOURCE CONSIDEZ3ATIONS 

Conclusion 

Normally, the primary advantage of second source contracting is con- 
sidered to be competitive pricing with a resultant lower product price. 
This consideration is valid and important as proven by the second source 
contracts on the AIM-9B with Philco and General Electric, M ~ - 4 6  Torpedo 
with Aerojet and Honeywell, SHRIKE with Texas Instruments and Univac, and 
the WALLEYE.with Hughes and Martin. However, a review of the above mul- 
tiple source contracts indicates reduced price is not the only significant 
improvement second source contracts provide. This contracting method pro- 
vides incentive for the contractors to be competitive in regard to quality 
control, reliability, maintainability, and in particular, in responsive- 
ness to design changes required by the Navy. Historically, the second 
source concept encourages the contractor to be more aggressive in improv- 
ing his performance since the Navy has a very powerful method of measuring 
his performance, i.e., the other contractor. 

Second source contracts could overcome another present deficiency in 
that one or both of the contractors could provide a data package to be used 
by the NARF's for repair and rework efforts. Also, the Navy would be in a 
position of being able to determine the correctness and completeness of 
these documents through comparison. It should be observed that from the 
standpoint of national security considerations alone, the investment of the 
majority of the Navy's air-to-air missile capability in one prime contrac- 
tor may well be sufficient justification for multiple sources. 

All government contacts made by Team One were in favor of a second pro- 
curement source for SPARROW 111 as a means of increasing the quality of the 
product and obtaining a complete data package. 



Recommendations 

It is recommended that the AIM-YE and AIM-'F programs be multiple con- 
tractor programs. This recommendation is made not only because of improve- 
ment-of-the-product objectiv.es, but to disperse the Navy's air-to-air 
missile production capability. SPARROW will be a major DOD procurement 
item for the next several years. Sufficient yearly quantities are planned 
so that the cost'of initiating a second source can be amortized. 

M. CHANGE CONTROL ACTION, ECP 

Conclusions 

Several factions expressed concern over the time that it takes for the 
Navy to act on ECP's in the SPARROW and SIDEWINDER programs, and the failure 
to keep all interested parties informed with regard to pertinent changes for 
system interface control. In air-to-air missilery aircraft-fire control- 
missile interfaces are critical. Seldom can one be changed without affect- 
ing one or both of the others.' 

Recommendations 

It is recommended that the NAVAIR Project Coordinator hold change con- 
trol meetings at NAVAIR to discuss and take appropriate action prior to 
change action by the NAVAIR Change Control Board. This concepy was pre- 
viously established under the SIDEWINDER Guidance ana Control Section 
Change Procedure, Bureau of Naval Weapons, FWAA-23:MJD; 2 June 1960, 'and 
was very successfully utilized for several years. The basic purpose of 
having all interested parties meet is to speed up the dissemination of in- 
formation and to accmodate the vital interface considerations. The par- 
ties which should attend would be the PMO, AIR-05, AIR-04, AIR-02, all sys- 
tem contractors, local contractor Government Representatives, NARF's, and 
cognizant field activities. Meeting schedules would be dictated by the 
program needs. 
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Qualltg % - b ~ a m  Provisions 
for ~nclusion in Supply Contracts 

for Guided Missile Systems and Subsystems 

Section 1.0 Supplies or Services 

1 .x Quality Program 

Section 2.0 Description and Specifications 

2.x Quality Program. The contractor shall provide and maintain a qual- 
ity program acceptable to the procuring activity for all supplies and ser- 
vices covered by this contract. 

2.x.x The contractor shall require each of his subcontractors and sup- 
pliers to provide and maintain a quality program conforming to all of the 
requirements herein except as otherwise approved by the procuring activity. 
The contractor's quality program shall not be acceptable unless all sup- 
pliers of all products for eventual delivery under this contract have es- 
tablished a quality program acceptable to the procuring activity. 

2.x.x The quality program shall be in accordance with MILQ-958A and the 
provisions herein. 

Section 4.0 Deliveries or Term of the Contract 

4.x Item 1.x. Quality Program. 

4.x.1 The contractor shall develop his quality program aud procedures in 
sufficient time to permit evaluation and acceptance by the procuring ac- 
tivity within 90 days of award. The program shall not be acceptable until 
all requirements herein have been effectively implemented. 

4.x.2 The contractor shall have developed and implemented his plan for the 
quality program requirements of suppliers and subcontractors, and shall 
have received approval of the procuring activity for the plan, prior to ac- 
ceptance of any products from suppliers and subcontractors, or fabrication 
of any hardware intended for eventual delivery required by this contract. 

4.x.3 The contractor shall have received approval of the procuring'activ- 
ity of his quality program before purchase of material and supplies or 
manufacture or assembly of any hardware for delivery under the terms of the 
contract. (1f required, the contracting officer may direct here that pre- 
production or prototype hardware fabrication may comnence upon award, when 
such hardware is required under the terms of the contract.) 
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(I; 4.x.4 Fa i lu re  of the  contractor  t o  gain approvai of h i s  qua l i ty  program 
i n  s u f f i c i e n t  time t o  permit hardware de l ive r i e s  i n  accordance with the  
de l ivery  schedule s e t  f o r t h  herein s h a l l  not be considered cause f o r  fai l-  
ure t o  meet such del ivery  schedules. 

Sect ion 7.0 Additional Provisions 

The following in te rp re ta t ions  of MIL-Q-9858~ requirements s h a l l  
apply: 

7.x Quality Program Requirements 

7.x.1 Section 1.2 of MIL-Q-9858~, Contractual In ten t ;  Delete the  l a s t  two 
sentences thereunder, and add: 

"The qua l i ty  program s h a l l  be judged acceptable by the  procuring a c t i v i t y  
before fabr ica t ion  or  procurement of any product f o r  eventual del ivery t o  
the  procuring a c t i v i t y  may begin. The qua l i ty  program s h a l l  be subject  t o  
disapproval by the  procuring a c t i v i t y  whenever the  cont rac tor ' s  procedures 
o r  processes do not accomplish t h e i r  object ives.  Approval of the contrac- 
t o r ' s  q u a l i t y  program s h a l l  not i n  any way re l i eve  the  contractor  of h is  
r e spons ib i l i ty  f o r  compliance with a l l  contract  requirements." 

7.x.2 Section 1.3 of M I L - Q - ~ ~ ~ ~ A ,  Sumnary; add: 

(. "The provisions of sec t ion  1.3 s h a l l  not be construed t o  a l t e r  o r  reduce 
the  requirements s e t  fo r th  elsewhere i n  t h i s  specif icat ion,  and a re  intended 
only t o  summarize those requirements." 

7.x.4 Section 3.1 of MIL-~-9858~,  Organization; add: 

"The author i ty  -and respons ib i l i ty  of personnel' performing qua l i ty  functions 
s h a l l  be s t i p u l a t e d  i n  the  company organization plan or other appropriate 
document duly approved by the  head of the  company. Personnel responsible 
f o r  d i rec t ing  the  qua l i ty  program s h a l l  have d i r e c t  unimpeded access t o  a 
management l e v e l  above the  production manager and s h a l l  report  on the  s t a t u s  
and adequacy of t h e  program a t  in te rva l s  of not more than 90 days. The re -  
por t  and the  documented review thereof s h a l l  be made available t o  the  pro- 
curing a c t i v i t y  representat ive.  " 

7.x. 5 Section 3.2 of MIL-Q-9858~, I n i t i a l  Quality Planning; add: 

"3.2.1 Quali ty Program Plan. The contrac tor ' s  qua l i ty  program s h a l l  be 
documented i n  t h e  form of a Quality Program Plan (QPP) which s h a l l  contain 
a descr ip t ion  of the  qua l i ty  organization, including the  responsib i l i ty  and 
author i ty  of each functional  element, flow charts,  work ins t ruc t ions ,  and 
o ther  documentation prepared t o  implement the  qua l i ty  program. The plan 
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s h a l l  i d e n t i f y  all po l i c i e s ,  e x i s t i n g  in s t ruc t ions ,  and procedures which \ 

a r e  necessary t o  comply with t h e  provis ions of t h i s  spec i f ica t ion .  The plan 
s h a l l  be made ava i l ab l e  f o r  review by t h e  procuring a c t i v i t y  and must be 
judged acceptab le  before  approval of t he  con t r ac to r ' s  q u a l i t y  program. 

"3.2.2 Flaw Charts .  Flow cha r t s  s h a l l  be prepared ou t l i n ing  each s t e p  i n  
t h e  fabr ica t ion ,  qrocessing, inspection, and t e s t i n g  operat ions f o r  each 
i tem of  assembly., Flow cha r t s  s h a l l  include t h e  i d e n t i f i c a t i o n  number of 
a l l  manufacturing o r  process sheets ,  process spec i f i ca t ions ,  inspect ion and 
work in s t ruc t ions ,  and t e s t  procedures. Flow cha r t s  s h a l l  include a  sepa- 
r a t e  entry' f o r  each operat ion and include a  unique symbol f o r  each d i f f e r e n t  
type  of operation." 

"3.2.3 QPP Changes. Subsequent t o  approval of t h e  QPP, t h e  procuring ac- 
t i v i t y  s h a l l  be n o t i f i e d  i n  wr i t ing  within 24 hours of i n s t i t u t i n g  any 
change t o  processes,  assembly methods, inspec t ion  o r  t e s t  procedures, o r  t o  
t h e  q u a l i t y  organiza t ion  toge ther  with j u s t i f i c a t i o n  f o r  such changes. 
These changes s h a l l  be sub jec t  t o  disapproval  by the  procuring ac t iv i ty . "  

7 . x . 6  Sec t ion  3.3 of M I L - Q - ~ ~ ~ ~ A ,  Work Ins t ruc t ions ,  add: 

3 3 1 Documentation Control.  A l l  f abr ica t ion ,  assembly, inspect ion and 
t e s t  i n s t r u c t i o n s  s h a l l  be placed under t h e  con t r ac to r ' s  document con t ro l  
sys tern." 

"3..3.2 I n s t r u c t i o n  Content. Fabricat ion,  assembly, inspec t ion  and t e s t  
i n s t r u c t i o n s  s h a l l  def ine  the  work t o  be done, t he  step-by-step method f o r  
accomplishment, t oo l ing  and t e s t  o r  inspec t ion  equipment required, t h e  c r i -  
t e r i a  f o r  acceptance, record  keeping in s t ruc t ions ,  and d ispos i t ion .  Maxi- 
mum use of mul t ico lor  o r  multishade graphics,  diagrams, overlays and v i s u a l  
s tandards should be made." 

"3.3.3 I n s t r u c t i o n  Format. A l l  i n s t r u c t i o n s  s h a l l  be typewri t ten o r  
p r in t ed ,  s h a l l  conta in  t h e  d a t e  of issue,  and r ev i s ion  l eve l ,  and s h a l l  be 
au then t i ca t ed  by a  member of t h e  qua l i t y -  organizat ion.  No handwritten in-  
s t r u c t i o n s  o r  changes s h a l l  be permitted. The i n s t r u c t i o n s  s h a l l  be c l e a r l y  
l eg ib l e ,  and s h a l l  be pro tec ted  from damage by t h e  use of c l e a r  p l a s t i c  en- 
velopes o r  o the r  appropr ia te  means. Faded, defaced, o r  otherwise damaged 
i n s t r u c t i o n s  s h a l l  be promptly replaced." 

"3.3.4 . Ins t ruc t i .on  Placement. A l l  i n s t r u c t i o n s  s h a l l  be  placed s o  a s  t o  
permit unimpeded view by t h e  opera tor  a t  a l l  t imes. Multi-sheet i n s t ruc -  
t i o n s  s h a l l  be arranged i n  a  manner t o  f a c i l i t a t e  proceeding from shee t  t o  
shee t .  No f ab r i ca t ion ,  assembly, inspec t ion  or  t e s t  operat ion s h a l l  be per- 
formed without  d i r e c t  access t o  t h e  appropr ia te  ins t ruc t ions ."  
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"3.3.5 Audit. The q u a l i t y  program s h a l l  contain, as  a  s epa ra t e  s ec t ion  of 
t h e  Q,PP, provis ions  f o r  aud i t i ng  t h e  preparation, maintenance, cont ro l ,  and 
use of t h e  r equ i r ed  in s t ruc t ions .  The funct ions requi red  by t h i s  spec i f i ca -  
t i o n  s h a l l  be audi ted  on a  scheduled bas is .  The a u d i t  s h a l l  inc lude  evalu- 
a t i on  of a l l  q u a l i t y  operat ions and documentation, comparison wi th  es tab-  
l i s h e d  requirements, n o t i f i c a t i o n  of required co r r ec t ive  act ion,  and follow- 
up t o  assess  r e s u l t s  of co r r ec t ive  ac t ion .  The aud i t  s h a l l  a s c e r t a i n  t h a t  
t h e  work i s  being performed as  specif ied,  and t h a t  compliance wi th  t h e  in-  
s t r u c t i o n s  does i n  f a c t  produce t h e  required q u a l i t y  output .  Monthly aud i t  
r epo r t s  s h a l l  be submitted t o  t h e  head of t he  q u a l i t y  organizat ion,  and 
s h a l l  be made ava i l ab l e  t o  t h e  procuring a c t i v i t y  upon reques t . "  

7.x.7 Sect ion  3.4 of MIL-~-9858~, Records; add: - "The con t r ac to r  s h a l l  maintain records of all inspec t ions  and t e s t s  per-  
formed throughout t h e  e n t i r e  procurement, f ab r i ca t ion  and assembly cycle.  
The records s h a l l  provide evidence t h a t  required inspec t ions  and t e s t s  have 
been performed, and s h a l l  inc lude  par t ,  component o r  system i d e n t i f i c a t i o n ,  
inspec t ion  or  t e s t  involved, number of conforming a r t i c l e s ,  number re jec ted ,  
and causes f o r  r e j e c t i o n .  The records s h a l l  cover both conforming and non- 
conforming items. Where va r i ab l e s  da ta  a r e  involved, t h e  a c t u a l  numerical 

. , 
r e s u l t s  obtained s h a l l  be indicated,  and where da t a  o r  information a r e  re-  

% .) . , ,  . corded, t h e  f i lm,  tape, o r  o ther  recording media s h a l l  be i d e n t i f i e d  wi th  
1 ,  \ ,  t h e  c h a r a c t e r i s t i c  measured, t h e  da te  and i d e n t i f i c a t i o n  of t h e  a r t i c l e  

under . t e s t .  For nonconforming a r t i c l e s ,  the  records s h a l l  inc lude  t h e  re -  
C 

s u l t s  of ana lys is ,  cause and co r rec t ive  ac t ion  taken." 

7 .x.8 Sec t ion  5 .1  of MIL-~-9858~,  Responsibi l i ty;  add: 

"The c o n t r a c t o r ' s  r e s p o n s i b i l i t y  s h a l l  include t echn ica l  a s s i s t a n c e  and 
t r a i n i n g  t o  supp l i e r s  a s  requi red  t o  achieve required r e l i a b i l i t y  and qual- 
i t y  l e v e l s  ." 
"5.1.1 Source Inspec t ion .  The cont rac tor  s h a l l  provide ob jec t ive  evidence 
t h a t  t he  subcont rac tor  corrrplies i n  d e t a i l  with appl icable  requirements. 
Objective evidence does not  include unverif ied t e s t s  performed by the  sub- 
cont rac tor  on h i s  awn products,  o r  h i s  awn evaluat ion of h i s  f a c i l i t i e s  or  
c a p a b i l i t i e s .  " 

"5.1.2 In spec t ions  and Tes ts .  The cont rac tor  s h a l l  assure  t h a t  a l l  speci-  
f i e d  inspec t ions  and t e s t s  requi red  f o r  acceptance ( inc lud ing  q u a l i f i c a t i o n ,  
preproduction and q u a l i t y  conformance) have been performed. Tes t s  and in-  
spec t ions  performed a t  t h e  s u p p l i e r ' s  f a c i l i t i e s  s h a l l  be v e r i f i e d  by the  
cont rac tor ,  and evidence of such inspec t ions  and t e s t s  s h a l l  be made a v a i l -  
ab le  t o  t h e  procuring a c t i v i t y  upon request." 
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7.x.9 Sect ion  5.2 of MIL-~-9858~,  Purchasing data;  add: 

"Each procurement document s h a l l  be reviewed by the  con t rac to r ' s  qua l i ty  
organization p r i o r  t o  re lsase ,  and s h a l l  be avai lable  f o r  review by the  pro- 
curing a c t i v i t y .  This review s h a l l  encompass determination t h a t  the  applic- 
able provisions of t h i s  paragraph a r e  included, t h a t  the  suppl ier  has been 
approved i n  accordance with the  source .se lec t ion  requirements of 5.1, and 
t h a t  t h e  a r t i c l e s -have  been qua l i f i ed  f o r  t h e i r  spec i f i c  appl ica t ion  i n  ac- 
cordance with the  requirements of the  contract." 

7.x.10 Sect ion  6.1 of MIL-~-9858~,  Materials Control; add: 

"6.1.1 Receiving Inspection. The contrac tor ' s  receiving inspection s h a l l  
provide t h a t  ' a r t i c l e s  s h a l l  not be accepted unless they have been inspected 
by the  suppl ier  i n  accordance with the  purchase orders and s a t i s f a c t o r y  
evidence of such inspection i s  submitted. The qua l i ty  program s h a l l  provide 
f o r  planning and performance of inspections and t e s t s  on zll procured ar-  
t i c l e s  t o  v e r i f y  qua l i ty  requirements of speci f ica t ions  drawings and 
changes there to ,  e i t h e r  a t  the  source, or a t  the  cont rac tor ' s  plant ,  or  
both. The quant i ty  and degree of inspection performed s h d l  be consistent  
with t h e  c r i t i c a l  nature of the  a r t i c l e ,  the  information ava i l ab le  from 
previous inspections or  t e s t s ,  and the  documentation requirements on the  
a r t i c l e .  

"Procured a r t i c l e s  which a r e  subjec t  t o  age de te r io ra t ion  s h a l l  ipclude an 
indica t ion  of t h e  da te  t h a t  the  c r i t i c a l  l i f e  of the  a r t i c l e  was i n i t i a t e d  
and the  date  a t  which the  useful  l i f e  w i l l  be expended. M1 such a r t i c l e s  
s h a l l  be adequately protected i n  subsequent s to res  and hcr3ling operations, 
and the  expi ra t ion  date s h a l l  be prominently marked on each of the  smallest  
containers  t h a t  may be issued f o r  use." 

"6.1.2 I d e n t i f i c a t i o n .  A l l  rece ip ts  a t  the  con t rac to r ' s  p lant  s h a l l  be 
c l e a r l y  i d e n t i f i e d  and t h i s  i d e n t i t y  maintained i n  s t o r e  rooms and during 
processing i n  order  t h a t  items procured under t h i s  cont rac t  may be readi ly  
recognized. Raw materials  s h a l l  be iden t i f i ed  a t  r e c e i v i r s  and t h i s  iden- 
t i f i c a t i o n  s h a l l  be maintained e i t h e r  on t h e  fabr ica ted  a r t i c l e  Q r  on 
records t r aceab le  t o  the  fabr ica ted  a r t i c l e .  A l l  purchased a r t i c l e s  re-  
leased from t h e  con t rac to r ' s  receiving inspection s h a l l  be c l e a r l y  ident i -  
f i e d  t o  ind ica te  conformance or rejectjon." 

"6.1.3 Coordination of Contractor and Supplier Measuring and Test Equip- 
ment. The contrac tor  s h a l l  coordinate h i s  inspectior,, rr~ezsuring, and t e s t  - 
equipment and c o r r e l a t e  h is  inspection and t e s t  procedures wi th - the  sub- 
contractor .  " 
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7.x.11 Section 6.2 of MIL-~-9858~ ,  Production Processing; add: 

"6.2.1 Specia l  Working Environment. The contractor  s h a l l  provide adequate 
f a c i l i t i e s  f o r  the  fabricat ion,  assembly, and t e s t i n g  of supplies  t o  be 
del ivered  i n  accordanck with t h i s  contract  . Unless otherwise specif ied i n  
the  d e t a i l  speci f ica t ions ,  the  minimum standards f o r  working environment 
of Table I s h a l l  apply." 

"6.2.2 Inspection and Test  Planning. The contrac tor ' s  program s h a l l  pro- 
vide t h e  necessary planning function f o r  t e s t s  and inspections conducted 
during the  e n t i r e  phase of fabr ica t ion ,  processing, and assembly. The 
planning s h a l l  be based on a comprehensive study of t h e  a r t i c l e s ,  the fab- 
r i c a t i o n  and processing operations, the  methods of material  integration, 
assembly, and checkout, and the  f i n a l  t e s t  and inspection procedures. In-  
spect ions s h a l l  be es tabl i shed a t  points  which w i l l  minimize delays resul t -  
ing from def ic iencies ,  and i n  a l l  cases s h a l l  be a t  o r  before the  l a s t  
point  a t  which the  acceptabi l i ty  of the  operation or  qua l i ty  of the  cbarac- 
t e r i s t i c  Kay be verif ied."  

"6.2.3 Process Control Procedures. Process control  procedures s h a l l  be 
prepared when necessary t o  supplement applicable process speci f ica t ions  t o  
provide d e t a i l e d  performance and control  methods. These procedures s h a l l  

. . document the  preparation, f ab r i ca t ion  de ta i l s ,  conditions t o  be maintained 
'. . during each phase of the  process, the  methods of ver i fy ing the  adequacy 

( -  of processing materials,  solut ions,  equipment, t h e i r  associated control  
parameters, including s t a t i s t i c a l  qua l i ty , con t ro l  plans where applicable, 
and t h e  requirzd records t o  ind ica te  the  r e s u l t s  of such inspection and 
process ve r i f i ca t ion .  The contrac tor ' s  qua l i ty  organization s h a l l  review 
the  w r i t t e n  procedures f o r  those process controls  and conduct audits  t o  
determine t h a t  the  ac tua l  operations conform with approved methods and pro- 
cedures." 

"6.2.4 Mater ia l  Control. Controls s h a l l  ensure t h a t  only conforming ma- 
t e r i a l s  and a r t i c l e s  a r e  used. Materials and a r t i c l e s  not conforming o r  
not  required f o r  the  operation involved s h a l l  be removed fram work opera- 
t ions .  Pos i t ive  ac t ion  s h a l l  be taken t o  p ro tec t  cont ro l led  processes or 
operations from contamination by residue from nonconforming materials and 
f rm previous operations. The contractor  s h a l l  ensure t h a t  each operation 
of inspect ion  (and t o  the  extent  practicable, fabr ica t ion)  i s  t raceable t o  
the  individual  responsible f o r  i t s  accomplishment.'' 

7.x. 11 Sect ion  6.3 of ~ ~ - ~ - 9 8 5 8 ~ ,  Completed I tem Inspection; add: 

"6.3 Completed Item Inspection and Testing. The system s h a l l  provide f o r  
t h e  ~e r fo rmance  of a l l  t e s t s  and inspections spec i f i ed  i n  the  contract or  
i t e m s p e c i f i c a t i o n  and fo r  the  recording of a l l  da ta  derived. I n  addition 
t o  determining contrac tual  conformance, the  contractor  s h a l l  repor t  
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immediately any unusual phenomenon, occurrence, d i f f i c u l t y  or questionable 
coqdition, whose detec t ion  and correction i s  not spec i f i ca l ly  contained i n  
t h e  applicable requirements, t o  the  procuring a c t i v i t y ,  i n  order t h a t  the  
necessary ac t ion  and/or provision of cont rac tual  covefage may be i n i t i a t e d .  
Af ter  completion of f i n a l  t e s t s  and inspection, any modifications, repai rs  
o r  replacements, e i t h e r  authorized or  unauthorized, s h a l l  necess i ta te  a 
reinspection and r e t e s t  t o  the  extent determined necessary by the  procuring 
a c t i v i t y  t o  completely v e r i f y  acceptabi l i ty  and compatibi l i ty with asso- 
c i a t ed  components, subassemblies, assemblies, and systems. The contractor  
s h a l l  employ de ta i l ed  wr i t t en  procedures f o r  acceptance inspection and t e s t -  
ing of all p a r t s  and subassemblies, whether manufactured i n  house o r  pur- 
chased. A l l  de ta i l ed  f i n a l  acceptance t e s t  procedures must be approved by 
the  procuring a c t i v i t y .  " 
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T a b l e  I 

MINlMUM STANDARDS FOR WORKING ENVIRONMENTS 
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-. . Notes to Table I 

1. Cleanliness Definitions 

a. Class D 
Daily Cleanup: Removal of scrap, clean up spilled oil, etc. 

b. Class C 
Prompt Cleanup: Scrap, oil, and residue shall not be allowed to 
accumulate. Food and beverages are not permitted. 

c. Class B 
Prompt Cleanup: Oil, residue, spilled chemicals removed imme- 
diately. Floor, walls and work area shall have hard, grease 
resistant, easily cleaned surfaces. Food and beverages are not 
permitted . 

d. Class A 
Cleanliness controlled in accordance with FED-STD 209. Class 
100,000. Food and beverages are not permitted. 

2. Lighting 

Indicated values are minimum light intensity values in the work area. 
Supplemntal lighting shall be used when necessary to improve preci- 
sion and minimize operator fatigue, but brightness ratios within the 
operators field of view shall not exceed 10 to 1. 

3. Air Temperature 

Designated temperature limits are average temperature measurements 
taken in proximity of the work stations. 

4. Relative Humidity 

Designated relative humidity shall be as measured at room ambient 
temperature. "U" indicated uncontrolled relative humidity. 

5. Dust Control Definitions 

a. Class D - No dust control required 
b. Class C - Outside air shall be filtered to remove dust piu'ticles. 

Type of filter is unspecified. 
c. Class B - Outside and recirculated air shall be fiiltered to remove 

dust particles. Filter rating shall be 10 micron maximum. 
d .  Class A - Dust control shall be in accordance with FED-STD-209, 

Class 100,000. 
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6. Ventilation or Exhaust 

Forcea ventilation or exhaust shall be provided whenever required to 
minimize operator fatigue. 

7 .  Noise 

Noise is defined as the average sound level existing at the.work sta- 
tion when measured with a standard sound-level meter. 

8. Habitat 

a. No eating, drinking, or personal grooming is allowed in these work 
areas, 
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Quality Assurance Representative 
Product Verification Inspection Requirements 

for the AIM 9D Sidewinder Missile 

- - -; Z! . , 

UNCL ASSlFlED 

Note: Suggested levels of Government monitoring 
are considered as minimum requirements. 
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Guidance and Control Section A 

Target Detection Device sec t ion  B 

Safe and Arming Device Section C 

Warhead Section D 

Motor Section E 

Wings and Rollerons Section F 

Pages 1-27 -I -39 

Pages 1-39-1-40 

Page 1-40 

Pages 1-40-1-43 

Pages I -43 -I -78 

Pages 1-78-1-95 
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A. Subject :  Contractor  inspec t ion  f o r  t h e  MK 18 Mod 1 Guidance Control 
Group i s  t o  be monitored by t h e  l o c a l  Qual i ty  Assurance Representative 
a t  t h e  percentage l e v e l  given. The monitoring requirements a r e  broken 
i n t o  f i v e  groups. 

I. General requirements. 
11. Seeker requirements. 

111. Miscellaneous requirements. 
I V .  E l ec t ron ic  requirements. 

V. Servo requirements. 

I. General Requirements. 

From MIL-G-23986. 

A l l  t e s t s  of paragraph 4.7 monitor 1 0 6  
A l l  t e s t s  of paragraph 4.8 monitor 10@ 

Insu re  in t e r f ace  compat ib i l i ty  by 100$ monitoring of t h e  use of 
t h e  fol lowing gages. 

2478335 Spec ia l  Ring Gage-Concentricity Between Diameters 
and Location of S l o t  

, . 2823993 Dia l  Fixture-Locati  on of .2474 Datum 

& 
2409660 Fixture-Bracket Acceptance f o r  In te rchangeabi l i ty  

11. Seeker Requirements. 

a .  Ref r igera ted  Detector  Unit .  I t  i s  recommended t h a t  t he  
fol lowing requirements of WS-1592A, Purchase Description, Refr igerated 
Detector  Unit,, be monitored on a 5 percent  bas i s .  

(1) Fa i lu re  Report and Analysis System as spec i f ied  i n  
paragraph 4.1.3. 

( 2 )  C e r t i f i c a t i o n  of t e s t  equipment, r e f .  paragraph 4.5.1. 
( 3 )  Tes t  Conditions, r e f .  paragraph 4.5.2. 
( 4 )  Acceptance Tes ts  per  s ec t ion  4.6. 
( 5 )  Environmental Tests  per  sec t ion  4.7. 

b. Magnet-Mirror BUWEPS drawing 2192519 & 2581052 

( 1 )  Specular Reflectance, Note 5 ( B ) ;  Monitor 5% 
( 2 )  Spher ic i ty ,  Note 5 ( E ) ;  Monitor 5% 
3 Scra tch  & Digs. Note 5 (F)  ; Monitor 5% 
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c. Mirror-Damper Assembly, BUWEPS drawing 1985163 

Mirror Surface f l a tnes s ,  Note 7, Monitor 5% 
Mirror  Surface  qua l i ty ,  Note 8, Monitor 5% 

3 Inspect ion,  Note 10, Monitor 16 
( 4 )  Visual  Inspec t ion ,  Note 12, Monitor 5% 
( 5) Specu la r  Reflectance, Opacity & Pinholes, Monitor 5% 
Ref: Drawing BUWEPS 2250957 (coa t ing  Sheet  ~ e c h n i c a l )  

d. I n s e r t ,  Coated, BUWEPS drawing 2166692 

( 1 )  Pinholes,  Note 3, Monitor 5% 
2 Cleaning, adherence & Boiling Water, Notes 4, 5, 6, 

Monitor 5% 
3 Transmittance values, Note 2, r e f :  Drawing 223644 (s)  ; 

Monitor 1U# 

e. Lens, R e t i c l e  F i e l d  BUORD drawing 2250928 

(1) Surface Qual i ty ,  Note 2, Monitor 5% 
( 2 )  Inc lus ions ,  Note 3, Monitor 5% 
(3)  Surface  F la tness ,  Note 4, Monitor 5% 

f.  Ret ic le ,  F i e l d  Lens Assembly BUORD drawing 2103857 

( 1 )  P a t t e r n  center ing,  Note 3, Monitor 5% 
( 2 )  Foreign matter  & Opaqueness, Note 5, Mcnitor 5% 
( 3 )  Scra tch  & Digs, Note 7, Monitor 5% 
( 4 )  Adherence, Note 9, Monitor 5% 
( 5 )  Edges sharp & c lear ,  Note 10, Monitor 1C$ 

g. Pa t te rn ,  Ret ic le ,  BUWEPS drawing 15717548 

( 1 )  Inspec t  f o r  p a t t e r n  conformance wi th  Notes 1, 2, 'and 3, 
Monitor 1d 

h. Dome, Optical ,  BUWEPS drawing 2192624 

( 1 )  Surface Finish,  Note 3, Monitor 5% 
( 2 )  Spher ic i ty ,  Note 4, Monitor 5% 
( 3 )  Edge Chips, Note 5, Monitor 5% 
( 4 )  Concentr ic i ty ,  Note 7, Monitor 1@ 

i. Spin Bearing Pa i r ,  drawing 2192628, Monitor 1& 

( 1 )  Ver i fy  t h a t  t h e  sp in  bearings a r e  cleaned and lub r i ca t ed  
i n  accordance wi th  paragraph 3.9 of WS-1627~ and para- 
graph $.2.5 of OD-15371C and/or 0~-130806. 
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( 2 )  Ver i fy  t h a t  t h e  preload of t h e  Spin Bearing P a i r s  i s  i n  
accordance with paragraph 3.7.2. of wS-1627~ and paragraph 
4.2.5.1 of OD-15371C and/or OD-30806. 

j. Gimbal bearing, drawing 2103866; Monitor 1 6  

(1)- Verify t h a t  cleaning, lubr ica t ion ,  and removal of excess 
o i l  i s  i n  accordance with paragraph 4.2.5 of OD-15371C and/or 
OD-30806 

(2)  Verify t h a t  t he  Gimbal bearings meet t h e  torque requi re -  
ments of  Note 5 of drawing 2103866. 

k. Opt ica l  Gyro Assembly. It i s  recommended t h a t  t h e  following 
in-process i n spec t ions  be monitored on a 1t$ bas is .  A l l  
paragraphs r e f e r  t o  OD-15371C. 

Para  5.1.27 Gimbal ax is  i n t e r sec t ion  & preload. 
Pa ra  5.1.3.25 40 degree Gimbal check. 
Para  5.2.1.15 Clamping Screw back-off torque. 
Para  5.2.2.7 Opt ica l  Barrel-Shielding Sleeve concent r ic i ty .  
Para 5.2.3.19 Opt ica l  Barrel-Stud concent r ic i ty  
Pa ra  5.2.3.23 Opt ica l  Barrel-Support btick-off torque 
Para 5.3.1.12 Re t i c l e  t o  Holder concent r ic i ty  and 
perpendicular i ty .  
Para  5.3.1.11 R e t i c l e  push-off 
Para 5.4.1.5 Re t i c l e  runout 
Para  5.4.1.15 Gyro phasing and col l imation 
Para 5.. 4.1.17 Mirror Magnet push-off 
Pa ra  5.4.1.21 Mirror Magnet s t a b i l i z a t i o n  
Para  5.4.1.22.1 Support Post  t o  Lens measurements 
Para 5.4.1.22.3 R e t i c l e  Holder back-off torque 
Para 5.4.22.11 Baf f l e  back-off torque 
Para 5.4.2.9 Focus 
Para  5.4.2.10.2 Secondary Mirror col l imation 
Para  5.4.2.17 Dynamic Balance 
Para  5.2.21 Support Post, Sunshade Nut and Gravity 
balance 
Para 5.1.3.8.1 Spin Bearing outs ide  diameter c learance  
Para 5.4.1.2 Spin Bearing in s ide  diameter c learance 
Para 5.4.2.22 Pa in t  Damage 
Para  5.1.1.6 and 5.1.2.2 Gimbal bearing f i t s  (OD & I D  
c learances)  

1. Dome Housing Assembly: It i s  recommended t h a t  t he  fol lowing 
t e s t  be monitored on a 5 percent  bas i s .  
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(1) Dane housing pressure and leak t e s t .  Ref: paragraphs 
3.2.4.1 and 3.2.4.2 of OD 20573.. 

m. Clean Room. It i s  recammended t h a t  t h e  following parameter of 
OD 20574, Clean Room conditions; be monitored on a weekly basis. 

1) Para 4.1. Temperature and Humidity l imi t s  
2) Para 4.2 (B),  Contamination Level 

a. Head Coil. It i s  recommended t ha t  the  following Head Coil  
parameters be monitored on a 10 percent basis. 

( 1) Head Coil  Potted Assembly, ref :  Drawing 1569869 

a) Sheet 1 Zone B 6,' .580& .005 Dimension 
b) Sheet 1 Zone C 6, .1625 Diameter Basic dimension 
c) Sheet 1 Zone B 5 ,  .90& .001 Dimension 
d Sheet 2 Note 10 Painting 
e j  Sheet 2 Note 11 Insulation resistance 

( f )  Sheet 2 Note 17 Elec t r i ca l  Requirements 
( g )  Sheet 2 Note 7 Boresight 

(2)  Head Coi l  Potted Assembly, Ref: Drawing 2319174 

( a) Sheet; 1, Zone U 12, .3395* .0005 Dimension 
(b) Sheet 1, Zone R 9, ,609~ Min. Dimension 
( c )  Sheet 2, Zone U 13 .905-.90? Dimension- 
( d )  Sheet 2 Note 12 ( c j  ~ l e c t r i c a l  requirements 
( e) Sheet 2 Note 8 Boresight 
( f )  Sheet 2 Note 11, Painting 
(g) Sheet 2 Note 12 ( A  & B) Insulation resistance 

o. Seeker Section. It i s  recamsended t h a t  the  following 
requirements of drawing 2192523 be monitored on a 20 per- 
cent basis. 

(1 )  Performance Specifications Number 1. and 4. 
(2 )  Note 5 ,  Cell  clearance 
(3) Note 3, Torque requirements 

111. Miscellaneous requirements. 

a. Cable Assembly-Umbilical 
Dwg 15177916 

Note 3. Check to insure %hat three  uniform twis ts  are  incor- 
porated i n  the wire bundle. Monitor 25% 
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Note 10. Check t o  insure tha t  the nitrogen l i n e  enters the 
housingoon the hard potting a t  an angle greater  
than 80 ( in  respect t o  the axis of symanetry of 
the  cable as shcm on the  drawing) Monitor 16 

Note 15. Insure t ha t  proper techniques are  used i n  adhering 
the  boot t o  the  cable near the housing. Only the  
above area i s  of concern i n  the note. Monitor 25% 

Note 18. Monitor 546 
Note 19. Monitor 5$ 
Note 22, Only the  e l ec t r i c a l  and pneumatic examination 

of the  sample cable a f t e r  the  50,000 
flexures. Monitor 1@ 

Sheet 1. The orientat ion of the cable referred t o  i n  
sect ion BB. Monitor 1 6  

The ax i a l  & position alignment of probe and 
contacts. Zone C3 Monitor 9 

b. Housing, Umbilical Release 
m g  1517793D 

1.897* .o02 zone 
1 . 8 2 ~  .002 Zone 
1.468a .005 Zone 

,000 
. 3 g u  .002 z one 
.08U .001R Zone 
.llU .001R Zone 

c . Housing, G&C Unit 
m g  . 219,2625~ 

Sheet 1. 

4.698/4 .703 dimension Zone E-4 
.126/. 128 dimension Zone DC-1 

Deta i l  U AB-ll thru  14 
.058/. 063 
18"+0°, 20 ' - 0~ ,0 '   zone^^ 
-2475/.2473 Zone ~ 3 . 2  

3 - 3 q 3  *3fi Zone F-l6 

Monitor 1546 
I1 

Monitor 15% 
Monitor 1@ 

Monitor $ 

Monitor 19 
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I TAB I-B I 
Check f lags  

pi3GziTq zone 

pTXz-1 Zone C15  I-- 
[- zone c ~ A  
or ECO equivalent 
Note 3 

Sheet 3 

Detai l  M-check the following: 
.29& .002 . Zone Jl l  
.13m .00l Zone 512 
.2O3f .002 Zone I11 
.03& . O O l  Zone I10 I- 

d. Wiring Harness 

Dwg 2439943~ 
Sheet 2 

Cable or ienta t ion of connectors t o  base. 
Zone 'B th ru  D, 4 thru  6. 

e. Base, Umbilical 

Dwg. 24398423 
Sheet 1 

Dimens ions : 

*3891*3T .w/. 032 
.13 1). 127 

1.89911.895 I-- Zone F-8 
1.822/1.818 

Sheet 2 

Dimensions : 
.188/. 192 Zone C-15 

-4331.- 
Zone E-15 & 16 
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IV. Electronic Requirements 

1. Assemblies and modules deriving requirements from WS l6CQ and 
0~20576C and drawing notes . 

REQUIRBEWJ! APPLICABLF, MOMTOR 
TITLE DRAWIN3 # DRAWING NOTE -CE 

NO 

Sync F i l t e r  Module 2412413 

Driver Module 2 4 ~ 4 1 4  

Resistor Module 
Assembly 2439994 3 

Pent ode Module 2439926 1 
Preamp Module 2 4 ~ 8 5  5% 

Self Destruct 
Module 2412492 1,2,3 

Detector 2% AGC 
Module 2 4 ~ 4 ~  5,10 I 
Sync F i l t e r  
Module 2 4 ~ 4 ~  6, 7 1 

WS 1602 refers t o  OD 20576C, "Design and Fabrication of Resistance- 
Welded Electronic Circuit Modules .and Assemblies". Materials t o  be 
used i n  the welded module and for  encapsulating the'mcdules should 
be monitored.to assure compliance with aragraph 5.5 and 5.6. 

Monitor 5% 

Certification and Qualification of welding machines and operators 
shall be monitored t o  determine compliance with paragraph 4.2, 
5.3.1 and 5.3.2 of 0~20576C. 

Monitor - 10@ on schedule bas i s  
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2. Assemblies deriving requirements from WS 1612 and MIL-T-27, and 
MIL-R-10509 and drawing notes. 

REQuI- APPLICABLE MONITOR 
TITLE DRAWING # DRAWING ROTE REFERENCE $ 

no 

saturable  Reactor 2412388 1 ws 1612 16 
F i l t e r  Reactor 2412400 4.3.2 MIL-T-27 5% 

Resistor-LawNoise2439956 1,2B MIL-R-10509 1@ 

3. Assemblies deriving requirements from WS 3820 and drawing notes. 

REQUI- APPLICABLE MONITOR 
TI TLE DRAWING # DRAWING REFEXfXCE $ 

NO 

Trans former 
Assembly 2439830 

Q Multiplier  243985 1 
Reactor, B+ 2412391 
Reactor Regulator 2413392 
Reactor 2412394 

Transformer 
Detector 2412396 

Trans former 
Reference 2412397 

Trans former 
Driver 2412398 

Power Transformer 2432389 
Reactor 2412485 

Pulse Transformer 24 12468 
Head Coil  23 19 174 
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4. Assemblies deriving requirements from WS 6536 

REQUIREMENT APPLICABrn MONITOR 
TITLF: DRAWING # DRAWING NOTE REFERENCE % 

no 

Gyro E.W.A. 2603356 

Carr ier  ~ m p  2603352 1 
P.W .A. 

Mag Amp &-  
P.S .P.W.A. 2603348 1 

ws 6536 5% 
Wire termination, 
Hand solder, Machine 
solder 

Gage Amp P.W.A. 2603344 '1 
Electronics 

Section 2581347 ws 6536 5% 
Wire Termination, 
Hand solder, Machine 

Head Coil  23 19 174 solder 

WS 6536, specif ies  t ha t  soldering materials, tools and equipment 
meet spec i f i c  requirements. 

Monitor 5% 

Qual i f ica t ion and ce r t i f i c a t i on  of soldering personnel sha l l  be 
done per  WS 6536. 

Monitor 1& on a schedule 
basis 

5. Assemblies for  which a l l  requirements are  included on the  
drawing. 

Electronics Section 2581347 1,5,6,7,8, HA Monitor 5% 
13,149 15, 
17 

Preamp Assembly 

Wiring Harness 2439943 296,79109 NA Monitor 5% 
12,15 
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UNCLASSIFIED W 
V. Servo Requirements 

a. Dwg. 2439855-3 - Notes of Servo Test Procedure Monitor 10C$ 

b. Dwg. ,2319148-1 - Cylinder Block Assembly plus Alternator  and 
Turbine Ori f ice  

Note 1. ' I n s t a l l ,  leak  t e s t  and ca l ib ra te  o r i f i c e s  ( 4  cyl.) 
Monitor 16 

Note 4. I n s t a l l  b l w o u t  d isc  and plug assembly 
Monitor 1C$ 

Note 12. Leak check around gas generator i g n i t e r  s e a l ;  
remove nozzle and blowout d i sc  

Monitor 16 
Note 13. Check overa l l  impedance of f ive  o r i f i c e s  

Monitor 1C$ 

Notes 16 & 17 Matching & performance of a l t e rna to r  & o r i f i c e  
with magnetic amplifier 

Monitor 16 

. c. Dwg. 2319147 - Cylinder Block and Post Assembly 

2319147-1 Note 2 - Quality of Brazing Monitor 16 
Note 3 - Magnaflux inspection Monitor 16 
Note 5 - Quality of e lec t ro less  

nickel  p la t ing  Monitor 1@ 
Note 6 - Size, f in ish ,  locat ion  

& alignment of .1718 + 
.0002 - .0000 holes Monitor 14 

23 19 147 -2 Inspect  cylinder block & cylinder 
s leeve i n s e r t  for :  
1. Size, qual i ty  & alignment of 

3.125 -2OUNS -2B threads Monitor 16 
2. Flatness, squareness & f i n i s h  

on seat ing surfaces for O-ring Monitor 16 

3 .  Size, position, alignment & 
f i n i s h  of cyl inder bores Monitor lC$ 

4. Location of four 10-32NF- 
2 ~ x 3 / 8  deep holes (Zone C-3) 

Monitor 1@ 
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23 19147-3 Inspect  cylinder block f o r  s i ze ,  al ign- 
ment, locat ion & surface f i n i s h  of 
pressure passage Zone B-5 Monitor l C $  

d. Dwg. 2439837, Forward Rocker Arm Potted Assembly - and 
Dwg. 2439838, A f t ,  Rocker A r m  Potted Assembly 

Note 2. Inspect  preloading of f i n  fuze 
c r y s t a l  Monitor 5% 

e .  Dwg. 2439833, Forward ~ o c k e r  Arm, Machined 
Dwg. 2439834, Af t  Rocker Arm, Machined 

On both drawings, inspect  rocker arm machined, for :  

1. Posit ion,  s ize ,  alignment and f i n i s h  of .1715 + .0005 
-.0000 holes "N" Zone E-3 & "R" Zone B-5 Monitor 5% 

2. Posi t ion,  s ize ,  alignment & f i n i s h  of .1715 + .0005 -. 0000 holes i n  Zones F-2 and E-4 Monitor 5% 

3 .  Posit ion,  s ize ,  geometry & f i n i s h  of c r y s t a l  recess 
Zones D-2 & 3, View F Zone B-3 and B-4 & 5 Monitor 5% 

f . Dwg . 2439807-1 

1. Inspect  f o r  applicat ion of enamel, e l e c t r i c a l  in-  
su la t ing ,  t o  screws item 8, note 5  Monitor 2@ 

2. Also, t o  screws 1537445 as required by c a l l  out i n  
Zone H-13 Monitor 2016 

g. Dwg. 2439806 

1. Inspect  f o r  qua l i ty  of pott ing Note 1-D Monitor 16 

2. Inspect  f o r  res is tance  t o  ground Note 1-E Monitor 1C$ 

h. Dwa. 2166674, Rod Connecting Assembly 

Zone E-9 Alignment of bushing hole t o  face of shoulder 
surface  "A" Monitor 16 

i. Dwg. 2439805, Case Pis ton  

Zone F-7 - Squareness of top  of case t o  I.D. Monitor 16 
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- 
j. Dwg. 1985179, Relief  Valve 

Valve s h a l l  conform t o  requirements of ~ S r 1 5 8 2  

Para. 3.5.1 - Operation pressure anibient Monitor 1 6  
3.5.1.1 - S t a b i l i t y  Monitor l@ 
3.5,2 -Leakage Monitor l@ 
3.5.3 - Flow r a t e  Monitor 1& 
3.5.4 - High temperature a i r  t e s t  Monitor 10@ 
3.5.6 - High temperature gas operation Monitor 10$ 
4.12 -Environmental t e s t s  following 

treatment Monitor 1 0 4  

k. Dwg. 2166576, Pin, So l id  Clevis and 
Dwg. 2166577, Pin, So l id  Rocker A r m  

Inspect  f o r  conformance t o  drawings fo r  physical dimensions 
and surface f i n i s h  Monitor 5% 

1. Dwg. 1555449, Band, Heater Assembly 

Notes 5 & 6 - Environmental t e s t s  of l o t  samples Monitor 5% 

Note 8 - Qual i ty  and Quant i ty  of Encapsulation Monitor 5% 

m. Dwg. 1517782, Band, Heater 

Note 2 - Heating element r a t ing  

n. Dwg . 1555450, Thermostat  and,   eater) 

Monitor 1C$ 

Note 2 - ~ ( 2 )  - Cal ibra t ion  Monitor 25% 
Note 2-C - Contact Resistance Monitor 25% 
Note 4 - Contact l i f e  t e s t  and environmental t e s t  

of l o t  samples Monitor 25% 
Note 5 - Contact creepage Monitor 25% 

0- Dwg. 2580677, Generator, Power 

Check the  following requirements of US 1624 ( re fe r red  t o  i n  
Note 1) 

Para. 3.5.1 S t a r t i n g  torque Monitor 5% 
3.5.2 Output voltage Monitor 5% 
3.5.3 Acceleration Monitor 5% 
3.5.4 I n t e r n a l  inductance Monitor 5% 
3.5.5 I n t e r n a l  d i r e c t  current resistance Monitor 5% 
3.5.6 Harmonic d i s to r t ion  Monitor 5% 
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Para. 3.5.7 Insula t ion resistance Monitor 5% 
0 Workmanship Monitor 5% 
3.5.8 Hot gas operation Monitor 1 0 6  
3.6 Tests following environmental 

procedure Monitor 10C$ 

B. Subject. Inspection f o r  the  MK 15 Mod 3 Target Detection Device is t o  
be monitored by the  l oca l  Quali ty Assurance Representative a t  the per- 
centage level  given. 

Fran WS-1656~ Amendment 2 

Para. 3.2.2 
3 -2 -3  
3.2.4 
3.2.5.2 
3.2.5.3 
3.2.5.4 
3.2.5.5 
3.2.6.1 
3.2.6.4 
3.2.6.6 
3.2.6.7 
3.2.6.8 
3 -2 -7 
3.2.8 

- 10@ Monitoring 

Requirements 

Dwg 2049075 Requirements : 

?.5 
2.9 

~ w g  2186230 Verify dimensional requirements 
~ w g  2186232 of WS -1656~ Amendment 2. 

Para 3.2.1 

133 
134 
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From WS -1656~  Amendment 2 

Para 3.2.1 
Item 1 thru 6 1 

16 thru  lJ0 
112 I 

Monitor t o  t he  
AQL specif ied i n  
WS -1656~ 

C. SUBJECT: Inspection for  the  MK 13 Mod 0 Safety and M n g  Device i s  t o  
be monitored by the l o c a l  Quality Assurance Representative a t  the  per- 
centage l eve l  given. 

From OS 11257  atest st edi t ion)  

Para 3 -2.2.4 Laborrrtory P d n g  
Requirement 1 thru  6 

Para 3.2.2.6 Safety Determination 
Requirements 1, 2, and 3 

Monitor 10C$ 
(. 

Monitor 10$ 

Para 4.6.1 Verif ication of drawing requirements 
Inspections 107, 109, 113, and 126 Monitor 1 0 6  
Inspections 1 thru  10 Monitor 16 

Para 3.2.2.5.1 Safe Resistance 
Requirements 1 thru  5 

Para 3.2.2.5.2 Arm Resistance 
Requirements 1 thru 4 

Monitor 14 

Monitor lC$ 

D. SUBTECT: Inspection requirements of the M k  48 Mod 2 Warhead s h a l l  be a t  
l e a s t  as t i g h t  as shown i n  Section 1-107b of DSAM 8260.1 based on i t s  
c l a s s i f i c a t i on  of character is t ics .  Contractor inspection i s  t o  be 
monitored by the l oca l  Quality Assurance Representative a t  a 1f$ l e v e l  
unless otherwise specified.  
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From WS -1656~ Amendment 2 

Para 3.2.1 
Item 1 thru 6 

106 t h ru  lJ0 
112 1 

Monitor t o  t he  
AQL speci f ied  i n  
WS -1656~ 

C . SUBJECT: Inspection f o r  the  MK 13 Mod 0 Safety and Arming Device i s  t o  
be monitored by the  l o c a l  Quality Assurance Representative a t  the  per- 
centage l e v e l  given. 

From C6 11257  a ate st edi t ion)  

Para 3.2.2.4 Labordory P-rming 
Requirement 1 th ru  6 

Para3.2.2.6 SafetyDetermination 
Requirements 1, 2, and 3 

Monitor 10@ 
( 

Monitor 10@ 

Pzra 4.6.1 Ver i f ica t ion of drawing requirements 
Inspections 107, 109, 113, and 126 Monitor 1 0 6  
Inspections 1 th ru  10 Monitor 16 

Para 3.2.2.5.1 Safe Resistance 
Requirements 1 thru  5 

Para 3.2.2.5.2 Arm Resistance 
Requirements 1 thru 4 

Monitor 14 

Monitor 16 

D. SUBJECT: Inspection requirements of the Mk 48 Mod 2 Warhead s h a l l  be a t  
l e a s t  as t i g h t  a s  shown i n  Section 1-107b of DSAM 8260.1 based on i t s  
c l a s s i f i c a t i on  of charac te r i s t i c s .  Contractor inspection i s  t o  be 
monitored by the l o c a l  Qua l i ty  Assurance Representative a t  a 1@ l e v e l  
unless otherwise specif ied.  
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DL 2603878 Mk 48 Mod 2 LOADED ASSWLY 
DUG 2603878 Mk 48 Mod 2 LOADED ASSEMBLY 

C1: Note 2 
C2 : Note 10 

MAJOR 
- .  

Ml.01: Note 3 
MlCl2: Note4 
MlO3:  Note 5 
v?& : Note 6 
Ml05: Note 9 

CRITICAL 

~3 : 6.260 3; *03' .Ooo ( see note 13) 

MAJOR - 

DWG ,2603791 CASE ASSEMBLY 

SHEET 1 - 
MAJOR 

ZOIE ~6 MONITOR 1 0 d  

ZONE ~8 

M101: Note 2A, Item 1 
M102: Note a, Item 2( 1) Material 
MI03 : Note 23, Item 2( 4) Annealing 
a 0 4  : Note 2C, Iten; 3 

( C C  not estabiished) : Note 3, Verify Encapsulation AQL 1.0 

SHEET 2 

CRITICAL 

~6 : 4.838 2 .OO3 Dia. 
C7 : 4.838 i .OO3 Dia. 
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. . 
I,. . . . 

UNCLASSIFIED I - .  .. 

MAJOR - 
ZONE BS 

ZONE B7 

ZOmE D3 

ZONE c4 

ZONE c8 

MlW: 4.380i .005 Dia. 

SHEET 3 

CRITICAL 

C1:  
.006 

.028 f . 002 

C2 : 
.006 

*028 .002 

c3 : 
cP 01 

72'0' (p20, 

c4 : 0" o t  
72'0' * 0020t 

zom c8 

ZONE c4 

ZONE ~4 

ZONE D7 

MAJOR 

Mlll : 

ZONE ~4 

ZONE c7 

ZONE C1 
\ 

ZONE C 3  
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(CC Not established:) .070 f i n .  Wall 

SHEET 4 

MAJOR 

ZONE B 1  

ZONE c6 AQ,L 1.0 

I TAB l-B 

Insure io terface  compatibility by monitoring the use of the following 
gages lo@. 

2117315 Fixture - Alignment of S lo t s  

559426 Special  Ring - Concentricity Between Diameters 

559427 Special  Ring - Concentricity Between Diameters 

2 ~ 7 3 1 6  Special Plug - Mating Between Booster Enclosure end Mating 
Jo in t  

E. Subject . Inspection requirements of the  following Rocket .Motor units 
s h a l l  be a t  l e a s t  as t i g h t  as shown i n  Section 1-107b of DSAM 8260.1 fo r  
i t s  c lass i f i ca t ion  of character is t ics .  Inspection i s  t o  be monitored 
by the l oca l  Quality Assurance Representative a t  a 1@ level. 

DL 2580617 5.0 Inch Rocket Motor 
DL 2580618 5.0 Inch Rocket Motor, Mk 36 Mod 5 Loail Assembly 
DL- 1517776 F i l t e r ,  Radio Interference Assembly 
DL 1568376 I g n i t e r  Rocket Motor Mk 264, Mod 1 Assembly 
DL 269495 S q ~ i b  E l ec t r i c  Mk 5 Mod 0 

DL 2580617, 5.0 INCH ROCKET MOTOR, MARK 36 MOD 5 EMPlTY ~G~ 

DWG * 258617, 5 .0 l 3 C H  ROCKET MOTOR MARK 36 MOD 5 EMPrY --, 
ASSEMBLY DRAWING, NO CC NEEDED- 
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DWG . 1517206 HANGER, FORWARD 

CRTECAL 

C1:  Material: S tee l ,  150,000 p s i  minimrun yie ld  XO!l'E 1 
a t  0.2$ o f f s e t  and 6 m i n i m  elongation 
i n  2 inches. 

MAJOR 

M 101: Surface D i n  t h e  d i rec t ion  of t h e  1.750 NOTE 7 
dimension s h a l l  be p a r a l l e l  t o  surface  C 
within 0.004. 

M 106: .343 D I A  through 100' CSK, .650 D I A  ZONE D-9 

2 .holes ]O .005 D I A  I 
M 107: Heat t r e a t  i n  accordaxe with ~ 1 ~ - ~ - 6 7 8 5 .  NOTE 2 

M 108: Finish:  Cad p l a t e  -type I1 .0003 t h i c k  NOTE 3 
00-P-416 or  ELEC. ZINC type II .0002 th ick  
00-Z-325. 

DWG . 1517393, RING, COUPLING MOTOR TUBE FWD 

CRITICAL 

ZONE 1-13 
ZONE 1-15 
ZONE 1-12 

Material: S t e e l ,  l50,OOO p s i  minimum yie ld  NOTE 1 C5 : 
strength a t  0.& o f f s e t  and 6% minimum elonga- 
t i o n  i n  2 inches. 
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~6 : Inspection : Prior  t o  plating and painting NOTE 8 
pa r t s  sha l l  be 1C# penetrant inspected i n  
accordance with MIL-1-6866, Type I. Par t  
s h a l l  be f r ee  of pi ts ,  cracks, scratches or 
other  discontinuities. 

(NO.  CC) Surfa<es sha l l  be plated in accordance with NOIIIE 3 
MIL-STD-171, 1.1.2.3. 

(NO CC) Welding sha l l  be i n  accordance with MIL-W- EC!rE 4 
8611. 

MAJOR 

ZONE C-9 

M 102: 5.171 D I A  i .OO5 ZObT E-9 

M 106: .625 * .005 ZONE 5-14 

M 107: ALTERIWI"I': One piece construction optional. NOTE 2 

M 108: .496 k . 001 ZONE G-ll 

DWG . 1569740, TUBE, MOTOR INTEGRAL RIB (REPL~CES DWG. 1517392) 
NO CC ' s ON PRINT 

DWG . 15 174 04, CLOSUE(E, HEAD NON-PROPULSIVE 

C2 : .174 1: D I A  x .374 deep f l a t  bottom CSK ZOlVE A-10 

100' x .197 DLA 6 holes equally spaced 
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ZONE G-5 

ZOIE A-14 

zom c-5 CIl: 

MAJOR 

ZONE 1-7 

NOTE 2 M 102: Finish  i n  accordance with 00-P-416, type 
11, Class 2. 

M 103: The en t i r e  head closure shall be magnetic 
p a r t i c l e  inspected i n  accordance with 
,MIL-1-6868. Part s h a l l  be f ree  of cracks, 
laminations and inclusions. . 

DWG 1517422, NOZZLE 

CRITICAL 

s m  2 
zm c-4 

SBFET 2 
ZONE D-4 

SHEET 2 
zom c-4 
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SHEET 1 
zom D - 1 1  

SHEET 1 
ZONE H-14 

SHEGT 1 
ZONE F-14 

Cg : DELETED 

C10: 

SHEET 1 
ZONE D-10 

SHEEP 1 
ZONE J-9 

SHEET 1 
ZONE J-9 

SHEET 1 
20333 F-7 

C15 : 4.463 f : D I A  -1 (DIM BLOCK) s m  1 
ZONE F-5 

C17: 4.647 D I A  -2 ( D m  BLOCK) s m  1 
ZONE F-6 

c18 : 4.673 +**7 D I A  -2 (DIM BLOCK) -.ooo 

s m  2 
zom 3-5 
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SIlEET 1 
ZONE 5-12 

c22 : 4.884 +.Oo0 DIA -2 (DIM BLOCK) -. 003 SHEZT 1 
ZOhi F-7 

SIIEET 1 
ZONE 5-8 

SHEET 1 
NOTE 9 

Each zssembly s h a l l  withstand 25 psig minimum 
pneumatic pressure applied t o  the s ea l  i n  the 
di rect ion of arrow G for a minimum of 30 sec- 
onds. The s e a l  s h a l l  neither fracture, crack 
nor leak. 

C25 : Material: piece 2, graphite molded ( f i n e  SKEET 1 
grain) type ATJ NOTE 1 
Material: pieces 3 end 4 zsbestos-phenolic, 
molding RPD-150 or RPD-151. 

c26 : The surfaces of piece -1 tha t  w i l l  be i n  SKEET 1 
contact with piece -3 sha l l  be sand blasted NOTE 4 
prior  t o  molding. 

C27 : Assembly of piece -2, piece -3 and piece -4: SHEET 1 
(A)  Bond piece -4 t o  piece -3 using adhesive, NOTE 6 
MIL-A-8623, type I11 t o  form a sol id  j o h t .  
(B) Bond piece -2 t o  piece -4 and piece -3 
with adhesive, ~ ~ - A - 8 6 2 3  type I11 t o  form a 
so l i d  joint .  

c28 : I f  the molded surface of piece -3 i s  re- SHEET 1 
moved, a .0005-005 thick coat of sealer  NOTE 7 
epoxy-polyadde i n  accordance with MIL-C- 
22750 s h a l l  be applied. Dimensions apply 
a f t e r  coating. 

C29 : The grain of the  graphite inser t ,  piece -2 SHEET 1 
s h a l l  be i n  a plane perpendicular t o  the  NOTE 8 
axis of t he  nozzle. 



C30: Each assembly s h a l l  be radiographically SHEET 1 
inspected a t  three  places 128 apart  around NOTE 13 
the  circumference i n  accordance with MIL- 
STD-453. P a r t  shall have no s i n g l e  crack, 
delaminated area or  void exceeding 0.13 inch 
i n  m a x i m  dimension and the t o t a l  cross- 
s e c t i o n a l  erea  of such defects i n  any inch 
square s h a l l  not  exceed 0.015 square inch. 

(NO CC) Surfaces bonded t o  piece -2 s h a l l  not be SHEGT 1 
coated wi th  sea le r .  NOTE 1 0  

(XO CC) Sealer  coat  s h a l l  overlap ad.joidng parts  SHEET 1 
1/8 i 1/16 as indicated by - .  NOTE 11 
 a ash Dot Dot   ash) lines. 

SHEET 1 
ZONE E-9 

SHEET 1 
ZONE C - 1 1  

SHEET 1 
ZONE F-14 

SHEET 1 
ZOhX E-14 

M 105: The s t e e l  r i n g  (p iece  1) s h a l l  be finished SKEET 1 
i n  accordance with MIL-STD-171, f i n i s h  no. NO!TE 2 
1.1.2.2 or 1.9.2.2. 

M 16: Project ion of conical  surfaces, mismatch SHEET 1 
not t o  exceed .OO5. ZONE 1-14 

N 107: 4.884 1:z; D I A  (DM BLOCK) 

K 108: 4.695 ;:g; D I A  (Dm BLOCK) 
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SHEET 1 
ZONE F-7 

SHEET 1 
ZONX F-7 



DWG. 1517423, HAPEER, FOFWARD SUBASSEMBLY 

MAJOR 

M 101: After potting, check continuity from NOTE 1 
item 2 t o  6; and 1 t o  5. Reading s h a l l  be 
0.10 ohms maximum resistance. Check con- 
t i c u i t y  from item 2, t o  item 1, reading 
s h a l l  be one megohm m i n i m  r e s i s t axe .  
Test probe should reach thrown hole in cap 
of item 2 and touch the contact button f o r  
a correct  reading. 

M 102 : Self-locking nuts, item 8, shall  be NOTE 5 
tightened t o  7 f 1 inch pounds torque p r i o r  
t o  potting. 

M 103: 1/32 MAX ( see  Aote 1 )  ZONE D-3 

M la: Check resistance from 1 t o  3, reading s h a l l  NOTE 3-A 
be one megohm minimum resistance. 

M 105: After  assembly the  cavity within iten: 1 NOTE 1 
s h a l l  be potted with item 10, and s h z l l  
f i l l  the cavity t o  the " l i ~ t  of potting" 
surface, but  s h a l l  not extend past surface 
X. Czre s h a l l  be taken t o  ~~ ia imlze  voids 
i n  the pott ing.  

M 106: Self-loeking screw, i t e a  9 s k l l  be 
tightened t o  8 f 1 inch pounds torque p r i o r  
t o  pott ing.  

DWG 1555430, SHImING GASKET, EIZCTRONIC 
( P r i n t  has not been c lass i f i ed)  

DWG 1555586 
No comment ( a l l  minor character is t ic)  

DWG 1555594, RING, F E C P m N G  

CRITICAL 
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-~:LBSSIFEB- 1: 
I TAB I-B I 

MAJOR 

M 101: M 4 m :  P l a s t i c  material, laminated, NOTE 1 
thermosetting cotton fabr ic  base, phenolic 
res in ,  mechanical grade. 
ALTERNATE: MIL-P-15035 Type FEM. 

M 102: Afte? machining, the  retaining r ing  s h a l l  Pr'OTi3 4 
be  t r e a t e d  by a method t h a t  will render the 
r e s u l t i n g  ekposed surfaces fungus-resistant  
when t e s t i n g  i n  accordance with MIL-STD-810, 
Method 508.1, procedure 11. 

I 
DWG. 1557440, SHIM, CENTER H4mER 
ALL CHARACTERISTICS MINOR 

DWG. 1557441, DECAL, SAFETY 
ALL CHARACTERISTICS MINOR 

DWG . 15 57447, DECAL, IDENTIFICKLTON 
ALL CHARACTERIS!I'ICS MINOR 

. . 
. . ->  . . . .  DWG. 1557449, DECAL, WARMNG 

. . AU CHARACTERISTICS HINOR 
/ 

\ DWG. 1560588, INSULATOR 
ALL CH..CTEEIISmCS MXOR 

DWG. 1560589, BUTTON, E U C W C A L  CONTACT 

MAJOR 

M 101: F in i sh  no. 1.1.2.2 or 1.9.2.2 per  MIL-STD- NOTE 2 
171. 

DWG. 15 605 92, IiEPD IGhuTTER -GROUND 

MAJOR 

M 101: Terminal s h a l l  be crioged t o  the  ends of the NOTE 1 
wire i n  accordance with ~ 1 ~ - ~ - 7 9 2 8 ,  t n e  I, 
using a pos i t ive  act ion c r i q i n g  t o o l .  

M 102: . The murimum r e s i s t a c e  f roz  terminal  t o  NOTE 3 
terrain& s h a l l  be 0.1 ohm 

DWG. 1560600, INSULATOR, TERlIKAL 
ALL CHPRACTiXIS'I?CS MINOR 
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DWG. 1560603, SPRING, NON-PROPULSIVE BZAD CLOSURE 

mTIcAL 

-C1: .509 i .020. Free length Z O ~ E  C-8 

MAJOR 

M 101: So l id  length s h a l l  be -297 maximum NOTE 2-D 

+M 102 : .509 k .020 Free length ZO~SE C-8 

M 103 : Load a t  compressed length of .445 shal l  be IJOTE 2-A 
8 i 1 pounds. 

M 104: Material: S tee l ,  spring wfre i n  accord- mom 1 
ance with QQ-~-470. 

M 105: Finish 1.1.2.2 of MiL-STD-171. m'm 3 

CRITICAL 

. C 1 :  Material: Rubber, s i l icone,  i n  accardmce NOTE 1 
w i t n  AIG 3303. 

C2 : Surface of "0" ripg, except for indicated NOTZ 3 
f lash,  s h a l l  be smooth and f ree  f r m  nicks, 
cuts or any other  v i sua l  surface defects or 
i r r egu l a r i t i e s .  

~ 4 :  Inside diameter ( 3  Dash #5) ZONE E-5 

DWG. 1560855, COVER, DUST MOTOR TUBE 
ALL CEARACTERISmCS MINOR 

MAJOR 
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DWG. 1560839, SCREW 

CRITICAL 

CI: Ins ection: Before plating, par ts  sha l l  be NOTE 2 
10 d magnetic pa r t i c l e  inspected in accord- 
ance with Kt~-1-6868. Parts  sha l l  be f ree  
of $its, cracks, scratches or other dis- 
cont inui t ies .  

C2 : Inspect i n  accordance with MIL-STD-414 m'J?E 3 
A. Ultimate t ens i l e  strength: Inspect 

Level 11, AQL .lo, s ingle  specifica- 
t i o n  l i m i t .  

B. Hardness : Inspection Level 11, AQL .10 
t o t a l  percent defective double specifi-  
ca t ion l imit .  

MAJOR 

M 101: Part  shal?l be i n  accordance with MIL-B-7838, ROTE 1 
except a s  shown. 

M 102: Cadmium p l a t e  i n  accordance with QQ-P-416, NOTE 4 
type 11, Class 2. Embrittlement r e l i e f  
treatment must be performkd. 

D~G. 1560844, COLLAR, F T ~ E D  
ALL CE4IUCTERISTICS MINOR 

DWG. 1560854, PIN, GUIDE 

MAJOR 

+ .OOO'j 
M 101: . ~ 4 0  D I A  

DWG. 1560860, TETXNAL,  WIE 
ALL CHARACTERIS TICS MINOR 

.DWG. 1560866, TAPE 
ALL CHARACmISTICS MINOR 
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DWG . 15  60872, COVER, PROTECTOR 

M 101: Material: Rubber, silicone, high-temperature NOTE 1 
resis tant ,  d-uometer shore hardness 70, 
color  red. Alternate : 22-~-765, Class 11, 
grade 70, color red. 

DWG. 1561127, BUTTON ASSEME)LY CO&iTACT 

MAJOR 

M 101: Adhesive not permitted inside of 0.170 D I A  MOTE 2 
hole on ex-gosed face of contact button, 
DWG. 1560589-1- 

DWG. 1561128, SLm 
ALL C-IY3ACTE.RISTICS bfrNOR 

DWG. 1561329, CAP 
AIL CHARACTERiSTICS MINOR 

DWG. 1569517, SKID, HAPA;AR, CENTER 

M 103 : VJ places 

M 105 : 1 / 4 - 2 8 ~ - 3 ~  90' CSK .260 DIA 6 holes 

[@ .002 D I A  I 
M 106: Heat t r e a t  t o  180,000 t o  200,000 psi 

u l t ina te  tensile strength i n  accordance 
with MTL-H-~~E. 

ZONE x-4 1/2 

ZONE E-5 

ZOmE E-5 

ZONE D-5 

M 107: Pzssivate i n  accordance wlth f inish 5.4.1 NOTE 3 
of NIL-STD-171. 
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M 108: .370 minimum full threads 6 places 

DWG. 1569518, BAND, HANGER, CENTER 

CRITICAL 

Note: Pa r a l l e l  ca l lout  of I -A- 1 on DIA i s  wrong ZONE C-6 

C1: +* 005 Dm 
5*030 -.ooo ZONE c -6 

C2 : .$O - -010 I.D. ZONE B-6 

ZONE D-4 

~4 : .a60 1:::; D I A  through .437~ Bore far s ide  t o  ZONE E-6 

depth shown 6 holes 1-1 
MAJOR 

. M101: .060+ .0100.D. ZONE B-6 

+ .010 
M 102 : .080 -.OOO ZONE B-5 

M 103: - .003 ZONE D-4 

M 104: 1/4-28UNF-3~ 90° CSK x .250 DIA. Both sides ZOYE E-3 

4 holes equally spaced 1-1 
M 105: -272 1:;;; D I A  .406 DIA C Bore t o  .C%3 

deep 4 -holes equally spaced I@ .005 D I A  I 
M 106: Heat t r e a t  t o  180,000 t o  209,000 ps i  

ultimzte tens ile strength in  accordance 
with ~ 1 ~ - ~ - 6 8 7 5 .  

ZONE F-3 

NOTE 1 

M 107: Passivate i n  accordance with number 5.4.1 N W E  3 
of MIL-STD-1'11. 

Page 31 of 7 1  

1-53 



M 108: P a r t  s h d  meet t h e  requirements of MIL-C- NOTE 2 
6021, Class 1A, grade B, except t h e  areas  
indicated  by DOT DOT DASH (..a l i n e s  which 
s h a l l  have no defects .  Impression stamp 
ser ia .1  number with 1/16 inch high numerals 
i n  location shown. 

DWG. 1569519, H ~ G E R ,  CEXTZR, ASSERBLY 
Assembly p r i n t .  No CC necessary. 

DWG. 1569520 

M 102: I @ .005 DIA 1 ZONE B-5 

t.OOO 2 places M 103 : -200 -. 005 zom c-5 

M 104: .4g0 1:::; 2 places ZONE D-5 

M 105: .505 I:::; 2 places ZONE F-5 

+.005 M 106: -995 -.OOO 2 places ZONE E-5 

+*000 2 places I4 107: 1.010 -.005 

+.OoO 2 places M 108: 1.515 -.005 

ZONE E-5 

ZONE E-6 

M 19: Mzterial :  Steel ,  corrosion r e s i s t a n t  17-4 NOTE 1 
PH, investment cas t ing  i n  accordm-ce wi th  
AhS 5355. Heat t r e a t  t o  180,000 t o  200,000 
psi ultiixate t e n s i l e  s t rength  i n  accordance 
wi th  KL-'1-6875. 

M l l O :  P a r t  s h a l l  meet t h e  requirements of MIL-C- NOTE 2 
6 ~ 2 1 ,  Class U, grade B, except the  areas  
indicated  by DOT DOT DPSH (..-) l i n e s  which 
s h a l l  have no de fec t s .  Inpression stamp 
s e r i a l  m b e r  wi th  1/16 itch high numerals 
i n  location shown. 
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ZONE D-4 

ZONE ~ - 4  

DWG. 1569521, BAN!), H A . E R ,  ArT 

M 101: 1 / 4 - 2 8 ~ - 3 ~  90' CSK .250 DIA. Both s ides  ZONE B-3 

b holes equally spaced 1-1 See 
Note 4. 

M 102 : -1875 f :Ez DIA 3 holes i n  l i n e  .005 DIA ZONE F-3 

ZONE E-4 

ZONE E-4 

ZOhX E-4 

ZONE E-4 

ZONE E-4 

M lOsi 2.585 i .005 R ZONE C-5 
-- 

M 109 : .272 I: g. DM. See Note 4 holes equally ZOTE C-3 

spaced .406 DIA C Bore -063 deep 10 .005 DIA I 
M 110:- Material:  Steel ,  corrosion res is tant ,  17-4 NOTE 1 

PH, investment cas t ing i n  accordance with 
AMS 5355. Heat t r e a t  t o  180,000 t o  200,000 
p s i  ultirnzte t e n s i l e  s t rength  i n  accordance 
with ~ i ~ - ~ - 6 8 7 5 .  

N 1 :  P a r t  s h a l l  meet t h e  requirements of MIL-C- N3TE 2 
6021, Class L4, grade B, except t h e  areas 
indicated by DOT DOT DASH (. --) l i n e s  which 
s h a l l  have no defects .  Impression s t a q  
s e r i z l  number with 1/16 inch high numerals i n  
locat ion shown. 
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DWC. 1569522, HANGER, AFT, ASSEMBLY 

CRITICAL 

ZONE C-6 

M 103: The 5 .Oh0 D I A  s h z l l  average within the  
spec i f i ed  tolerance when i n  a f r e e  s ta te .  

DWG. 1569740, TUBE, MOTOR INTEGRAL RIB 

+C2 : 3.880 k .OO5 DIA 

+C3 : 4.400 S ,005 DIA 

~6 : 5/16 - 24 URT -23 ( -343 MiN FULL FORM TKO 
- - 

2 PLACES) I O -005 D I A  ] See Note 13 

-C7 : .060 :::$ See Note 4 

ZOm C-6 

ZONE E-4 

NOTE 1 

SIIEET 1 
zom I ,J-U,I~ 

SIiEE3! 1 
ZONE G,H-12 

SHEET 1 
ZONE F-12,13 

SHEET 1 
ZONE 1-9 
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I TAB I-B I 

SHEET 1 
ZONE D-9 

SHEET 1 
ZOhT D-9 

SHEET 1 
zorE C,D-8 

See note 16 (c.4~ PL.&?'E ON -460 SUPACE) SIEET 1 
ZOYX B,c-8,9 

4.894 2 -005 DI* SEE NOTES 2, 19 and 25 S~~ 1 
ZOrCE H-5, 6 

5 .  a9 i -006 D I A  SEE IjCTSS 3 and 14 SHEET 1 
Z O E  H , I - 5  

5.168 2 . 010 D I A  ST.4 70.995 SmXT 1 
ZONE ~ ~ ~ - 4 9 5  

-140 1 E:: SEE NOTE 19 

SHEET 2 
ZONE: c-4,5 

SHEET 2 
ZOTvcE B-495 

SHEET 2 
zom C-2 

Material: ( s t e e l ,  153,000 p s i  mininum SHEET 3 
y i e l d  s t r e n g t h  a t  0 . 6  o f f s e t  and 6% N C E  1 
minimum e longat ion  i n  2 inches .) 
( 120,000 p s i  mininun y i e l d  s t r e n g t h  i s  
per r r i ss ib le  w i th in  the f i r s t  2 1/4 inches 
from the  forward end of t h e  motor tube .) 
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~ 2 3  : (Removal of wing r ib  sections i n  t he  hanger' SHEET 3 
cutout area, s t a  54.327 t o  s t a  57.824 sha l l  NOTE 1 3-5 

produce a s t ep  of .010 above t he  tube 
OD. ) 

C 2 4  : The syrface generated by the 3.880 diameter SHEET 3 
s h a l l  not be deformed a f te r  the d r i l l i n g  NOTE 13 
and topping operation. I 

C 2 5  : Within one hour max, a f t e r  application of SffEET 3 
plating NOTE 16, but prior t o  Conversi:n NOTE 17 
Coating the  par t  sha l l  be baked at 375 F 
f 25 fo r  a period of three hours. 

c26 : Each completed motor tube sha l l  be t es ted  sliml' 3 
and sha l l  withstand without deformation an NO!I!E 19 
in te rna l  hydrostatic pressure of 3300 ps i .  

C27 : The en t i re  OD of the motor tube, t he  I D  s= 3 
1.400 a f t  of the  forward end s h a l l  be mag- NOTE *18 (A) 
ne t ic  p a r t i a l  inspected in  accordance with 
MIL-I -6868, crack or indications re la ted  t o  
the  or iginal  m i l l  rolled surface such as  
laps, seams, sheets or  folds s h a l l  be cause 
fo r  rejection.  

MAJOR - 

-M 102: 4.400 i .005 D I A  

S H .  1 
ZONE 5-11,12 

SHEET 1 
ZCXE G,H-12 

M 105 : 4.894 * -005 D I A  SEE NOTES 2, 19 and 26 SHEET 1 
ZONE B-5,6 

M 16 : .1245 f gg DIA {mi S E  NOTE 22 ZONE H, 1 4  



SBEFT 1 
ZONE D-394 

s m  1 
ZONE E-2 

s m  1 
ZONE C,D-1 ,2  

M ll0: .033 T I R  MAX 

M I l l :  .049 TIR MAX 

ZONE I-1'+,15 M 112: .055 m MAX 

M 113 : 053 TIR MAX SHEET 2 
ZONE I-13,14 

SHEET 2 
ZONE C-15 

SHEET 2 
ZONE C,D-13 

SHEET 2 
ZONE B , C - 1 2 , 1 3  

SHEET 2 
ZONE 5-8 

SHEET 2 
ZONE 5-4 

M llg: 45O * 2' TYP SEE NOTE 11 SHEET 2 
ZONE 5-4 

SHIXT 2 
ZONE I,J-4 

SHEET 2 
ZONE E-6 



SHEET 2 
ZONE F-4,5 

SHEET 2 
ZONE I?-4 

M I25 : Material: ( s t e e l ,  160,000 PSI minimum SHEET 3 
yie ld-s t reng th  a t  0.$ offset  and 6% N a  1 
minimum elorgation i n  2 inches.) 120,000 
PSI m i n i m  yie ld  strength i s  permissible 
wi thin  the f i r s t  2 1/4 inches from the  
forward end of the  motor tube.) 

M 126: The 5.014 * -011 diameter a t  the forward SHEET 3 
end of the motor s h a l l  blend smoothly with NOTE 9 
the  OD of the  -060 wal l  thickness area, so  
t h a t  when a functional  t e s t  f ix tu re  i s  
at tached t o  t he  motor tube, plane "Y" of 
the  t e s t  f i x tu r e  s h a l l  be ll B -003. 

M 127: Datum , f o r  purposes of inspection, S m m  3 
s h a l l  be those outside surface contacting NOTE 10 
inspection r o l l e r s  "M" and "0" a t  the  
posit ions indicated i n  the  "indicator and 
r o l l e r  locations" de t a i l .  Concentricity 
and perpendiculari ty of features s h a l l  be 
inspected by ro t a t i ng  the  tube on r c l l e r s  
f f ~ f f  and "0. " The t o t a l  indicator valves 
apply a t  locations shown. ( ~ f t e r  meeting 
the  above conditions, the  motor tube s h a l l  
meet the  0.980 minimum condition described 
i n  the  hanger location checkout.) 

M 128: The tolerance of t h e  45' angle may be f 2' ; SHEET 3 
however, the  maximum variation between the  NOTE ll 
angles oof t h e  s l o t s  on any one r ib  s h a l l  not 
exceed 0 30' non-cumulative re la t ive  t o  
each other. 

N 129: After tes t ing,  each 21 1/32 length of wing 
r i b  as  described i n  " r i b  layout" sheet 2 shal l  
accept a t e s t  f i x t u r e  22 inches long, having a 
cross section configuration zs defined i n  
" f i n c t i m a l  f ix tu re"  sheet 2. The 22-inch 
length of the  0.154 groove may have a maximum 
bow of 0.001. The base of the f i x tu r e  sha l l  
bottom on each surface of the r i b  described 
by t he  0.175 radius i n  section G-G. 
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DWG. 1571828, F IN ,  W G E R ,  AFT 

MAJOR 

M 102: Material: S t e e l  wires, AMS 5673. Heat NOTE 1 
t r e a t  t o  250,000 t o  280,000 psi  t ens i l e  
s t rength  i n  accordance with MI~-~-8675. 

DWG. 1571861, DECAL, CLAMP RING SCRFW 
ALL CHARACTERISTICS MINOR 

DW--. 1571862, DECllL WING SCREGJS 
ALL CHAIUCTERISTICS MINOR 

DWG. 458498, LOCKWIRE, BOOSTER NOZZLE 

C R I T I C A L  

C 1 :  -187 * .003 ZomE E-8 

. < a .  . . . ,  . C 2  : Material: Steel ,  cold drawn 70,000 psi NOTE 1 
.* - minimum yield  s t rength a t  0.2% offset, 

C 

, < 16 mini- elongation in 2 inches. 
, 'L 

C 3  : Finish 1.1.2.2 o r  1.9.2.2 of MILSTD-171. NOTE 3 

~4 : .187 i .003 ZONE E-8 

DL 2580618, 5.0 INCH ROC= MOTOR, MARK 36 MOD 5 LONED ASSEMBLY 

DWG 25 8 06 18, 5 .0 INCH R O C m  MOTOR, MARK 36 MOD 5 LOADED ASSEMBLY 

CRITICAL 

c1: .308 MAX 

C2 : .020 MAX 

C 3  : .015 i .015 ( see  note 11) 

SHEET 2 
ZONE B-6 

SHEET 2 
ZONE F-3 

SHEET 2 
ZONE E-2 

~4 : The motor s h a l l  conforn! t o  the requirements SHEET 3 
of WS 4225. NOTE 1 
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C5 : Items 4 and 22 s h a l l  be coated wi th  i tem 5 SHEET 3 
pr ior  t o  assembly. NOTE 3 

~ 6 :  Check the  cont inui ty  of the  Rocket Motor SHEET 3 
igniti 'on c i r c u i t  using m approved t e s t e r  NOTE 5 
( o r  t e s t  s e t ) .  

Items -21 , s h a l l  be bonded t o  the  grain,  tube SHEET 3 
and tube l i n e r  with item 20. I n  Zone G there  NOTE 6 
s h a l l  be no unbonded areas or voids l a r g e r  
than 1/4 inch i n  a radial  d i rec t ion  within 
,100 inch of t h e  propellant.  No voids or  
unbonded areas  a r e  permitted between item 21, 
the  tube, and the  tube l iner .  I n  Zone F, a 
t o t a l  of  1/2 square inch of unbonded area  or 
voids is permitted. I n  Zone H, no voids or  
unbonded areas a re  pernitted. 

~8 : Radiographic examination s h e l l  be  performed SHEGT 3 
a t  ambient tempereture i r  accordance with NOTE 8 
WS 4225. 

MAJOR 

SHEET 2 
ZONE C-2 

M 102: After assembly of item 2 ,  assemble i tem 7 SHEET 3 
and item 8, t o  item 2 as shown ( ~ e d  l ead  t o  NOTE 4 
ceramic insu la ted  terminal). Tighten nuts, 
item 9 t o  6 i 1 inch pounds torque and coat 
area shown i n  dashed lines, with s e a l i n g  
compound, i tem 10. 

- 
M 103: A l l  bearing surfaces of i t ens  23 and 24 s h a l l  SHEET 3 

be coated wi th  item 5 p r i o r  t o  assembly. NOTE 7 
Assernbly.of i tem 24 s h a l l  be accomplished 
with a~prox ims te ly  1 l/2 turns of i tem 23, 
s o  t h a t  t h e  ends of the lock-wire a r e  not  
v i s i b l e  through the  entrance hole  i n  t h e  
tube. 

M 104: Each wire r i b  s h a l l  accept a gage 22 inches SHEET 3 
m i n i m  i n  lerigth, hav;,ng a cross-section IKfLT 9 
configurat ion as shm in  f igure  1. The 
length of the  .154 groove m y  have a maximum 
bow of .001 inch. The base of t h e  gage s h a l l  
bottom on each surface 8 t  the  base of the  r i b .  
The base of t h e  gage s h a l l  be s l o t t e d  t o  c l e a r  
a f t  henger band. - 



DWG. 1557475, IIWIBITOR, AET 

CRII?CAL 

C1: Material: Rubber base inhibit ing conrpound, SHEET 1 
ws 6529, . type 11. rim 1 

C2 : Exterior surfaces shal l  be free of contami- SHEET 1 
nation. Advisory: Clean p l a s t i c  gloves rim 3 
should be worn by personnel handling part. 

MAJOR 

M 101: I n  Zone G the re  sha l l  be no voidS larger SHEET 1 
than 1/4 inch i n  a r ad i a l  d i rect ion within NOTE 2 
.100 inch of surface E. In Zone F, a t o t a l  
of 1/2 square inch of voids i s  permitted. 
I n  Zone H, no voids are  permitted. 

M 102: Flash s h a l l  not exceed .031 inches and i s  SHEET 1 
only permissible on corners indicated. NOTE 4 

DWG. 2580609, PAINTING m MARKINS ASsmBLY 

MAJOR 

M 101: Painting and Marking Requirements 

M 102: Locate items 2, 3, 4, 9 and 10 on the  
finished surface of the  tube, 90' from 
the  plane of the  ve r t i c a l  centerline. 
The second item of items 3, 4 and 10 
s h a l l  be located diametricelly opposite 
those shown. 

CRITICAL 

SHEET 1 
ZONE B-2 

C1:  Item 2 s h a l l  be assembled with item 1 using NOTE 1 
item 9, t he  screws sha l l  be  coated with i t e m s  
10 and 14 and tightened t o  140 f 5 inch pounds 
torque. 
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C2 : Item 7 s h a l l  be assembled t o  meet require- NOTE 2-A 
ments of note 3 .  Pins tightened t o  a 
torque of 40 5 inch pounds a f t e r  coat- 
ing with items 10 and 14. 

The eight (8) screws, ?tern 8, used i n  the  l'?m 2-D 
center and A f t  Hanger assemblies s h a l l  be 
coated with seal ing compound and primer, 
items '10 and 14, and tightened t o  40 f 5 
inch pounds torque. Excess compound s h a l l  
be wiped away. 

~4 : Item 4 s h a l l  be secured permanently before NOTE 2-E 
propellant is  ca s t  i n  tube. 

C5 : After compliance t o  notes 1 and 2, items 2, NOTE 3 
3 and 4, s h a l l  pass without interference 
in to  and through a flmctional f ix tu re  which 
has dimensions shown i n  figure 1 and i s  s ix ty  
(63) inches long minimum. 

~6 : A l l  threaded fas teners  sha l l  be t rea ted  i n  NOTE C-6 
accordance with ~ 1 ~ - ~ - 2 2 4 7 3  i n  the  following 
sequence . 

A. A l l  f a s tener  threads sha l l  be vapor 
degreased, s to red  .in an atmosphere of 
low humidity and kept clean u n t i l  ready 
f o r  use. 

B. Pr ior  t o  assenibly, a l l  fastener threads 
s h a l l  be dipped i n  grade 0 primer and 
allowed t o  dry.. 

C .  The primed fas tener  threads s h a l l  then be 
dipped i n  grade AA sealing compound, in- 
s t a l l ed  and tightened, any fastener dis- 
turbed within  6 hours, sha l l  be removed 
and redipped i n  the sealing compound. 

C 7  : Each hanger assembly sha l l  be inspected with NOT3 6 
u l t rav io le t  l i g h t  t o  verify the presence of 
sealing compound on a l l  threaded fasteners.  

MAJOR 

M 101: The adhesive support tape, items 5 and 6, NOTE 2-B 
shall be saturated w i t h  adhesive, i t e m  11. 
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M 102: The height of item 3 sha l l  be adjusted NOTE 242 
using item 7 t o  comply with note 3. 

DWG. 2580613, TUBE, MOTOR, LOADED 

CRITICAL 

C1:  Item 2 sha l l  be i n  accordance with US 4225 SHEET 1 
and s h a l l  be vacuum cast  in to  item 1. NOTE 1 

C2 : 1tem.4 must be permanently ins ta l l ed  Prior SHEET 1 
t o  cas t ing p r o p e l l y t .  Hangers omitted NOTE 2 
f o r  c la r i ty .  

C 3  : The l i n e r  s h a l l  be bonded t o  both the  motor SHEET 1 
tube w a l l  and . t o  the  propellant, no separa- NOTE 7 
t i o n  i s  permitted as determined by X-ray 
examinati on. 

~4 : Surfaces indicated by dot dot dash (..-I S m T  1 
l i n e s  sha l l  be f r e e  of propellant, inhibi- NOTE 8 
to r ,  or other foreign material. 

MAJOR 

M 101: The t o t a l  weight of the  cas t  propellant 
wi thin  the  motor tube sha l l  be 59.4 pounds 
minimum t o  61.6 pounds maximum. 

M 102: A f t  end grain configuration s h a l l  be veri- 
f i e d  by inspection of the tooling prior t o  
each casting. 

M 103 : .060 +: 2; (see  cote 6) 

M 104: 2.588 D I A  k .010 

M 105 : 3.766 D I A  * .010 

SHEET 1 
NOTE 4 

SHEET 1 
NOTE ll 

s m  1 
ZONE D-1 

SHEET 1 
ZONE B-2 

SHEET 1 
ZONE E-1 
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CRITICAL 

C1:  The motor tube, item 1, sha l l  be prel ined as NOTE 2 
shown using item 2. The pre-liner s h a l l  be 
f lush  with surface "W" within 0.015. The 
pre-l ining may be performed as prescribed i n  
OD 30728. 

C2 : .060 k .040 l i n e r  thickness throughout 3 -000 SHEET 1 
MAX LENGTH. ZONE B-5 

C 3  : .O3O +::: ( see  note 3) ZONE C-3 

MAJOR 

M 101: The in te rna l  surf  aces s h a l l  be clean and NOTE 1 
f r e e  of foreign material.  The motor tu3e 
item 1, sha l l  be cleaned as per note 1 
A, B, C and D. 

C 1 :  A l l  threaded fasteners s h a l l  be t r ez ted  NOTE 6 
i n  accordance with ~ ~ - S - 2 2 4 7 3  in  following 
sequence : 

A.  A l l  fastener threads sha l l  be vapor 
degreased, s tored i n  an atmosphere of 
l o w  humidity and kept clean u n t i l  ready 
f o r  use. 

B. P r i o r  t o  assembly, a l l  fastener threads 
s h a l l  be dipped i n  primer, item 13, and 
allow t o  a i r  dry. 

C. The primed fas tener  threads s h a l l  then be 
dipped i n  item 6 or item 11, ins t a l l ed  and 
tightened. Any fastener disturbed within 6 
hours, sha l l  be removed and redipped i n  the  
sealing coqound. 
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MAJOR 

M 101: Assemble item 10 on item 12. Apply item ll NO!lE 1 
t o  threads of item 2. Assemble item 2 i n  
item 1 as .  shown, and t igh ten  t o  450 t o  550 
inch pounds torque. ( s e e  note 6.) 

M 102: Remove items 8 and 9, and locate  items 4, NOTE 2 
12, 9 and cehter terminal of item 3 .  Apply 
item 7 t o  threads of item 2 and t ighten 
item 8 t o  4 i 1 inch pounds torque. 

M 103: -The i gn i t e r  c i r cu i t  s h a l l  be checked with ROTE 3 
an approved t e s t e r  on t e s t  set .  Resistance 
t e s t  may be accomplished as specified i n  
OD 30728. 

M 104: Coat aree shown with dash dot dot (-..) NOTE 4 
l i n e s  with item 7. 

M 105: Apply item 6 t o  item 5, assemble, and a 0 m  . 5 
t ighten t o  5 1 inch pounds torque. 
( s ee  note 6.) 

DL 1517776, 'FILTER, M I 0  INTERFEFSNCE ASSEMBLY 

DWG . 1517776, ETLTER, RADIO INTERFERENCE ASSEMBLY 

MAJOR 

M101: S o l d e r I t e m 2  t o I t e m 1 ,  I t e m l l  t o I t e m 1  NOTE 1 
and all lead connections i n  accordance with 
MILS-6872, using Item 13. 

M 102: Pot assembly as follows : A l l  cavi t ies  within NOTE 3 
t he  housing, Item 1, excluding the cavi ty  
indicated as' area A, s h a l l  be f i l l e d  

1/32 rk/64 from surface Z using Item 14. 

Care s h a l l  be taken t o  mininize voids i n  
t he  potting. A l l  e l e c t r i c a l  elements and 
connections i n  the  cav i t i es  s h a l l  be com- 
p l e t e ly  covered with sea l ing  compound and 

1/32 below slirface Z. 
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M 103: Each assembly s h a l l  meet the following re- NOTE 4 
quirements when tested as specified. 

A. Test number 1 as shown. 
B. Capacitance t o  ground sha l l  be 9.90 

microfarads minimum when tested in  
accordance with Ma-SP>-202, Method 
305, a t  60 i 6 cps t e s t  frequency. 
aimit of accuracy of t e s t  equipment 
sha l l  be f 2 percent. 

C. High potential: When tested i n  accord- 
ance with MIL-STD-2a2, Method 301, by 
applying a direct  current. voltage of 
35 volts maximum between the housing, 
Item 1, and the insulated feedthru 
terminal, Item 2, and the wire terminal, 
Item 9 connected together, leakage cur- 
rent  s h a l l  be limited t o  one ampere 
inaximum. 

MAJOR 

M 102 : Part sha l l  be inspected for  internal &is- BCYIIE 
continuities i n  accordance with m~-c-6021, 
Class I1 A, Level C. After coating presence 
of any defect l i s t e d  in Table I11 of MIL-C- 
6021 sha l l  be cause fo r  rejection, except 
surface i r regular i t ies .  Misnrns and core 
sh i f t s  are permitted within drawing toler- 
ances. 

M 103: .g% BSC 

M 104; 1.124 BSC 

PAGE 1 
ZONE C-6 

PAGE 1 
ZONE B-5 

PAGE 1 
ZOmE D-3 



DWG. 1555427, CAPACITOR, FIXED, FEED- 

MAJOR 

M 101: Capacitor s h a l l  meet the construction per- NOTE 1 
f ormance and environmental requirements of 
MIL-C-110 15/13 Type CK 70 AW 152M, except 
design and dimensions sha l l  be as specif ied 
on t h i s  drawing. 

DWG. 1555428, CAPACITOR, FTXED, F'EEDlXRU 

MAJOR 

M 101: Capacitor s h a l l  meet the performance require- NOTE 4 
ments of the  Sprague Elect r ic  Company Engi- 
neering Bul le t in  Number 3525, Type 1 8 0 ~  
Tantalex Feedthru capacitors dated May 1962 
when t e s t e d  i n  accordace  with t h e  applicable 
sec t ions  of t h e  bul le t in .  

DWG. 1555431, TERWAL, FEZDTHRU, INSULATED 

MAJOR 

'. M 101: Terminal s tud  s h a l l  be brass, e l ec t ro - t in  NOTE 3 
pleted.  P la t ing  s h a l l  be 0.00W5 inch mini- 
mum thick .  

M 102: When terminal  is soldered securely t o  a NOTE 4 
metzl chassis,  using 1/16 inch nominal wide 
metal l ized band, thread portion of terminal 
s tud s h a l l  withstand 10 inch-pounds minimum 
torque without breaking metallized band or 
f rac tu r ing  ceramic t o  stud bond. 

M 103 : Terminal s h a l l  withstand subject ion t o  NOTE 5 
temperature from minus 59 c t o  p lus  150 C 
without f rac tu r ing  of ceramic or loosening 
of metal l izing.  

DWG. 1557518, IDEELTFICATION PLATE 

MAJOR 

M 101: The mask s h a l l  be a 1.0 inch diameter paper NOTE 5 
d i s c  insu la t ing  t h e  area under it from the  
pressure s e n s i t i v i t y .  
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- DL 1568376, IGNTTER ROCKET MOTOR MARK 264 MOD 1 ASSEMBLY 

DWG. 1555641, GRAIN 

NOTE 1 Material: The grain sha l l  meet the requirements 
of ws 1620. 

NOTE 3 Grain shall be free of microscopic imperfections 
( such as scratches, cracks, laminations, inclusions, 
voids and foreign material). 

DWG. 1560892, BOOSTER ASSEMBLY 

M 101: (A) Coat surface "A" of body with sealing NOTE 1 
compound. Spthetic rubber 'accelerator 
required MILS-8516, Class I. 

H 102 : Before assembly, coat s i m  of cup, surface B NOTE 2 
,562 diameter reference, DWG . 1560895 with 
sealing conpound, synthetic rubber, accel- 
erator  required MIL-S-8516, Class 1. 

DWG.. 1560894, BODY 

MAJOR 

MAJOR 

SREET 1 
ZONE G-8 

SHEET 1 
ZONE C-10 
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7 UNCLASSIFIED . - 

DIG. 1568376, IGKLTER ROCKET MOTOR MARK 264 MOD 1 

. . . . . - , I , .  

SHEET 1 
ZONE C-6 

M 101: Primer grain assembly Item 1 and tube assem- NOTE 2 
bly threads Item 2 with grade Q primer. 
Item 10 allow primed parts t o  dry f o r  2 
hours. Apply grade A sealing compound 
Item 6 t o  grain assembly. Inser t  grain 
assembly Item 1 into  a f t  end of tube assem- 
b l y  Item 2.. Seating against depth gage 
DWG. 1556359 align screwdriver s l o t s  t o  
correspond with ei ther  se t  of .lo1 diameter 
holes. 

M 102: Coat threads of e lec t r ic  squib MARK 5 MOD 0 NOTE 4 
Item 5 with grade Q primer Item 10. A l l o w  
squib threads t o  d r y  for  2 hours. 

M 103: Apply grade A sealing compound Item 6, t o  NOTE 5 
e l ec t r i c  squib Item 55 and inser t  e l ec t r i c  
squib Item 5 into tube assembly, I t e m  2 
u n t i l  flange seats against tube assembly. 
Torque t o  300 f 50 inch pounds. 

M 104 : Prior t o  and af te r  assembly the igni te r  NOTE 7 
rocket motor assembly sha l l  be f ree  of o i l ,  
grease, and all foreign material, 

M 105: Radiographically examine each igni ter  i n  NOTE 10 
accordance with MIL-sTD-453 t o  determine 
the presence, proper location and acceptable 
condition of internal component parts. 

M 16: After assembly, inspect a l l  surfaces coated NOTE ll 
with Item 6 with fluorescent l igh t  t o  ver ify 
sealing of the threaded surfaces of 'Items 
1 and 5. 
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m. 1568377, G W  ASSEMBLY 

M 101: Prior t o  and a f t e r  assembly, the grein, Item BOTE 1 
1, the i m i t e r  setscrew Item 2, and insula- 
t ion sleeve Item 3, sha l l  be free of oil, 
grease, and all foreign material. 

M 102 : Inser t  grain Item 1, into igni ter  setscrew ITO!D3 2 
Item 2, before grain has been inserted into 
insulation sleeve Item 3. 

M 103 : Place grain assembly i n  170 f 1 0 ' ~  oven for NOTE 3 
15 minutes t o  a l l m  shrinkage of the insu- 
la t ion  sleeve I t e m  3 onto the grain I t e m  1, 
and igniter setscrew Item 2. The a f t  end 
sha l l  be trimmed as shown. The installed 
insulation sleeve sha l l  be f ree  of fissures, 
wrinkles, and-blisters . 

MAJOR 
'- 

M 101: Prior t o  and af te r  assembly, the tube Item NOTE 1 
1 shall be f ree  of oi l ,  grease, and all 
foreign material. 

M 102: Prior  t o  assembly of insulation sleeve Item NOTE 2 
2 the tube, I t e m  1 sha l l  be coated with 
epoxy resin adhesive Item 3.  While the 
adhesive i s  s t i l l  tacky, the insulation 
sleeve shall  be heat shrunk on the tube and 
the adhesive allowed t o  cure. After cooling 
the insulation sleeve sha l l  be trimmed flush 
t o  1/8 inch maximum from each end of tube. 
The installed insulation sleeve sha l l  be free 
of fissures, wrinkles, and b l i s te rs  . 

M 103: Tube assem5ly when supported a t  each end NOTE 3 
with a leak t ight  f ix ture  sha l l  meet the 
leak requirements o i  WS 3853. 

M 1&: Fourr . lo1 diameter holes sha l l  be kept ROTE 4 
f r ee  of adhesive Item 3. 
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PAGE 1 
ZONE B-3 

DL 269495, SQUIB- EL~CTRIC MARK 5 MOD 0 

C1: The f i n a l  assembly shal l  be sharted with IQEm 7 
nut, AS 340-6, and shorting washer, DIG. 
1560571 during handling and storage. In- 
stall nut with 4 i 1 inch pound torque. 

MAJOR 

M 101: Body and bridge wire assembly IMG. NOTE 1 
1296833 s h a l l  be free of oil, grease and 
other foreign material. 

M 102: Bridge wire shall be covered with a bead NOTE 2 
of 15 5 milligrams of ini t ia t ion charge, 
drawing 1560576. The bead shall be F e d  for  
a minimum of 4 hours a t  l l # ~  to  150 F before 
further loading of assembly. 

M 103: The bottom cavity of the body and bridge rKE'E 3 
wire subassembly DUG. I296833 shall be f i l l ed  
with 30 * 5 milligrams of boron-potassium- 
n i t ra te  granules 458505-3, in .such a manner 
as t o  completely cover the beded bridge 
wire. It shall extend up to, but not beyond 
the 0.180 dimension of the squib body IIWC. . . 
1517178. Ins taJJ.ed granules sha l l  be en- 
crusted by adding 2 drops (0.7 f 0.2 milli- 
grams) of ethyl  cellulose lacquer M. 652243 
and s h a l l  be dried for a minirmrm of 4 huurs 
a t  140' t o  1 6 8 ~  before further loading. 

M 101,: Loose charge 70 f 5 milligrams of boron- NQTE 4 
potassium-nitrate granules, DWG. 458505-1 
sha l l  be placed in to  cup, DUG. 458694. 
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M 105: The loaded cup DWG. 458694 shaU then be 5 
i n s t a l l ed  i n t o  squib body, DWG. 1517178, t o  
minimum of 0.030 from l ip .  Exposed surface 
of cup s h a l l  be coated with epoxy Type 6 ,  
M I L - A L ~ ~ ~ ~ .  Epoxy sha l l  d r y  a t  70 f 10 F 
tempehature f o r  a minimum of 1 hour. A 
f i l l e t -  of s i l i cone  rubber compound MILS- 
23586 !l?ype 11, Class 3, G r d e  A, s h a l l  be 
applied as shown. Within 5 minute: the  l i p  
of squib body s h a l l  be crimped 60 t o  secure 
cup. Finished crimp must be 9 3  + 5' - 0' t o  
t h e  axis of the assembly. Eaosed surface of 
cup must be f r e e  of compound. 

M 106: The res is tance of the  bridge wire c i r cu i t  NOTE 6 
must be 0.7 0.2 ohms when measured with 
a -mum of 50 milliamps. 

DWG- ~ ~ 9 6 8 3 3 ,  BODY AND BRIDGE WIRE SUBASSEMBLY 

M 101: The bridge wire s h a l l  be resistance wire NOTE 1 
QQ-R-175 composition D, except as noted: 

A. The res is tance sha l l  be between 165- 
180 ohms per  foot  a t  5 8 ~ .  

B. The proportions of nickel, chromium 
and iron may vary from the specifica- 
t i on  provided t ha t  the resistance re- 
quirements of Note 5 are  met. 

M 102: The welded bridge wire sha l l  form a sound NOTE 4 
e l e c t r i c a l  and mechanical jo in t  t ha t  w i l l  
support a load of 25 f 1 grams applied 
normal t o  the  axis  of the wire. Each leg 
of the  bridge s h a l l  be tested. 

DwG 15 17178, BODY SQUIB 

MAJOR 

SKEET 1 
ZONE J-10 

SHEET 1 
ZONE J-9 
SHEET 1 
ZONE 1-6 

Page 52 of 71 



SHEET 1 
ZOmE H-7 

SHEET 1 
ZONE G-8 

b! 101: Material: Nickel 51$, iron 498 t e n s i l e  NOTE 1 
strength 70,000-150,000 psi, y i e ld  strength 
0 . 8  offset  50,000 ps i  average elongation i n  
2 inches 35%. 

DWG. 458694, CUP 

MAJOR 

SHEET 1 
ZONE G-12 

SHEET 1 
zom 3'-12 

M 101: Material: Uniform by weight consist ing of: NOTE 
A. Normal lead sty-phnate in  accordance 

with M I L - L - ~ ~ ~ % .  The lead styphnate 
sha l l  be milled i n  accordance with 
NAVORD CID 6699 t o  provide the  approxi- 
mate pa r t i c l e  s i z e  range specif ied i n  
section 4.4. 

B. Zirconium i n  accordance with JAE-2-399. 
Prior  t o  use, the zirconium s h a l l  be 
washed with d i s t i l l e d  water t o  remove 
al l  t races  of impurities and then wet- 
screened through a 325 U.S. sieve. 
A l l  material  passing thro-h t he  sieve 
s h d  be dried a t  75 t o  80 C. D i sckd  
el: the  zirconium not passing through 
the 325 U.S. sieve. 

C. Lead dioxide i n  accordance with MIL-L- 
376, Class I. 



M 101: Lubricate 0-Rings, I tem 6, Rod, Item 8, ~~ 2 
and ends of shaft,  danper assembly, Item 2, 
outside of 0-Rings grooves with grease, 
I tem 12. 

M 102: After  f i l l i ng ,  crimping and cut t ing t h e  NoTE 4 
bellows tube, ( so lde r  end of tube with 
solder, Item 14, i n  accordance with MIL- 
S-6872. End of tube a f t e r  crimping s h a l l  
be f r e e  of Item 13 p r i o r  t o  soldering). 

The res in  s h a l l  be a vinyl  aceta te  copolymer. 
~t s h a ~  contain 85 t o  88 percent vinyl c ~ o -  
r ide  uld 12 t o  15 percent v iny l  acetate. The 
res in  sha l l  have a spec i f ic  gravi ty  of 1.35 
t o  1.37. ,Materizl  s h a l l  be furnished as a 
powdered white solid,  not l e s s  than 98 per- 
cent of which shdLl pass through a No. 20 
sieve, conforming t o  specif icat ion RR-S-366. 
Pr io r  t o  use, viny l  r e s in  s h a l l  be dissolved 
i n  normal butyl  aceta te  conforming t o  ~ ~ - ~ - 8 3 8 .  

M 102: For standard t e s t i ng  sieves r e f e r  t o  RO!E 2 
RR-s -366. 

F. Sgbject. Inspection requirements of the  following wing units  sha l l  be 
a t  l e e s t  as t i g h t  as shown i n  Section 1-107b of DSAM 8260.1 for  i t s  
c lass i f i ca t ion  of characteris  t i c s .  Inspection is t o  be monitored by 
the  loca l  Quality Assurance Representative a t  a 16 level. 

DL 1517560 Damper Assembly 
DL 1517540 Rolleron Assembly 
DL 1517535 Wing Assembly Guided Missile Kk 1 Mod 0 

DL 1517560, DAMPER ASSEMBLY 

DWG. 1517560, DAWER ASSEMBLY 

M103: With thedamper housing, I teml,  h e l d s t a -  NOTE 5 
t ionary  and the  damper shaf t  assenibly, Item 
2, attached t o  a torque t e s t  f ix ture ,  the  
breakaway torque s h a l l  not exceed 0.10 foot 
pounds. The danping torque s h a l l  be as 
follows : 
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A. 0.020 t o  0.30 f t - lbs  a t  1 Radian per 
second. 

B. 0.35 t o  0.50 f t - lbs  a t  2 Radians per 
second. 

C. 0.80 t o  2.00 f t - lbs  a t  5 Radians per 
second. 

D. 1.75 t o  5.00 f t - lbs  a t  10 Radians per 
second. 

Hysteresis s h a l l  not exceed 1.00 ft-lbs a t  5 
Radians per second. 
Measurements s h a l l  be made while turning the  
damper shaf t  assembly, Item 2, through an =c 
of 20'. ( 1 8  on both sides of a neutral  
posi t ion) .  
Advisory. See SA 492583 f o r  tooling which has 
been used sa t is factory.  

M 104: Compress bellows t o  .945 * .010 before ZONE B-3 
f i l l i n g .  

M 105 : After t ightening of screws, Item 4, apply NOTE 8 
epoxy, I t e a  19, over screws t o  f i i l  cavity 
between screws, Item 4, and housing, dmiper, 

c Item 1. 

M 106: After t ightening of bellows assembly, Itelc 11, 
t o  housing, dmper, Item 1, apply epoxy, Item 
19, a s  shown t o  bond bellows t o  housing. 

M 107: Par ts  l i s t ,  Itez; 10, torque t o  30 in-lbs f ZONE B - 1  
1 in-lb.  

M 108: Par ts  l i s t ,  Item 4, torque t o  8 in-lbs f ZONE B-1 
1 in-lb. 

M 109: Parts  l i s t ,  Item 11, torque t o  15 in-lbs * ZONE B-1 
1 in-lb.  

DWG. 1298080, O-Ring 

MAJOR 

M 101: I D  per  tabulation block-1, -2 and -3 ZOhi C-3 

M 102: DIA W per  tabulation block -1, -2 and -3 ZONE C-3 
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M 103 : .005 MAX 2 places ZONE B-3 

M 104: .OO3 MAX 2 places ZONE C-3 

M 105: Surface of 0-Ring, except f o r  indicated NOTE 2 
flash,' shall be smooth and f ree  from nicks, 
cuts; o r  any other surface defects or ir- 
regular i ty  i n  excess of .001 in-height o r  
depth. 

M 106: Original  source of supply 

DUG. 1517561, SEENT, DAMPER 

Z m  E-5 

ZOKE E-4 

ZONE EA 

ZONE E-5 

DWG. 1517562, HOUSING, DAMPER 

ZONE D-5 

ZONE D-5 

z m  C-3 

zom c-3 

z m  C-5 

ZONE B-3 

M 16: .005 D I A  I 
M 107: 10-32 UNF-28 (98 CSK x -314 DIA) 
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D I A  surfaces' and M 101: Coat thk -5009 -.0005 

ver2 ica l  surfaces, indicated by DASH 
DASH D0.T ( . )  l ines a t  the 1.750 
dimensior. with lubricant,  so l id  film, 
dry per  MIL-L-22273. A l l  dimensions and 
tolerances apply a f t e r  application of 
film. 

M 102: Damper Segment, DWG. 1517561, sha l l  be 
s e l e c t i v e l y  f i t t e d  in to  t h i s  area  a??d 
s h a l l  maintain a (~aximum of 0.0005 t o t a l  
clearance between ends of damper segment 
and 1.750 i .005 dimension damper segment 
shz1L1 f i t  f r e e l y  with daniper shaft.) 

M 103 : Material :  S t e e l ,  cre, AISI 415, 98,303 PSI 
micimun t e ~ s i l e  strength. 
Alternate: QQ-S-763, Class 416, 95,030 PSI 
n; is im~n t e n s i l e  strength. 

I4 106: .387 i .OO3 D I A  TYP 

M 107: Edge of holes t o  be f ree  of nicks, burns 
and c h z t t e r  marks, 2 places. 

Dm. 1555358, SHj-3, DAQER ASSEK3LY 
Assembly p r i n t  no cc necessary 

DWG. 156980, D R m  SCREW, DAMPER 
No cc on p r i n t  
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ZONE F-4 

ZONE B-6 

ZONE C-5 

ZONE C-5 

ZONE c-4 
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DWG. 1 5 6 ~ 8 1 ,  ROD, DAMPER 
No cc on p r i n t  

MAJOR 

M 101: .&0 DIA ( ~ d g e  of hole t o  be f r e e  of nicks 
and burns. ) 

~WG. 1560984 

WOR 

M 102: .386 .004 D I A  

M 103 : .031 f .001 Radial s p l i t  

MAJOR 

M 101: Material:  &&-~-766, Class 302 t o  304 
i n c l .  ( Condition hal f  - h a d )  

DWG. 1561092, SCRFW SEGMENT 
.No CC 's on p r i n t  

MAJOR 

ASSEMBLY 

ASSEMBLY 

ZOlW ~ ~ ~ - 3 ~ 4  

ZONE BA 

ZONE B-3 

M 101: The bearings, I tm 2, s h a l l  be se lec -  ml''E 3 
t i v e l y  f i t t e d  t o  each wheel hu5 such t h a t  
an in ter ference  f i t  of 0.000025 t o  0.000025 
clearance s h a l l  be maintained between the  
bearing inner  race bore and t h e  outside 
diameter of the  hab 6f the  wheel assenibly; 
Item 3 .  
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TAB 1-8 

M 102: Press the bearings, Item 2 i n to  the NOTE 4 
rolleron case mzchined assembly, Item 1, 
util securely seated,  without deforming 
the case or t h e  bearing. Assemble the 
wheel, Item 3 and t h e  shim, Item 4, i n to  , 
the case. Se l ec t  shims tha t  sha l l  main- 
t a i n  a 4 l b  f 1 l b  preload on the bearing, 
i n s t a l l  the  r i gh t  hand preload screw, Item 
5, and the  l e f t  hand preload screw, Item 6, 
w i t 5  a torque of 45 -47 inch pounds. Any 
contarrination of t h e  bearing grease w i l l  
necessi tate cleaning cf the bearings and t he  
ins te l l a t ion  of new grease, Item 4, in  accord- 
ance with WS 1615. 

M 103: ~ e &  the bearing dus t  caps, pa r t  of 1517544, 
i n  place using base, Item 15, and hardener, 
~ t e m  16. 

M 104: The wheel, Item 3, s h a l l  be balanced dynami- 
ca l ly  within 200 micro-ounce inches i n  each 
plane ( i . e . each s i d e  of the wheel) . Balancing 
holes t o  be 0.014 D I A  by 0.080 maximum deep and 
d r i l l ed  Ln areas shown on a 3.000 f 0.015 D I A  
c i rc le .  

M 105 : The wheel, I tem 3, s h a l l  be operated a t  30,000 
RPM f o r  f i v e  (5 )  minutes prior  t o  checking the 
rundown time. The wheel a f t e r  the driving source 
i s  removed, s h a l l  slow down from 6,000 RPM f 50 

t o  3,000 IiPM f 50 RPM within 8.75 seconds f 
1.75 seconds. 

DWG. 1517541, CASE ROLLERON ( ~ i g h t  hand) 
No CC 's on p r i n t  

DWG. 1517542 ROLLERON CASE (Machined a s sed ly )  

M 101: Right and l e f t  hand rolleron cases, Items 1 and 
2, sha i l  be assembled, machined and kept i n  
matched s e t s  i n  accordance with paragraph 
2-101.3.5 MIL-STD-100A. 

M 132 : .7495 * .0001 D I A  ZOhT F-4 

M 103: I L B .0001 1 Z O ~ T  FA 
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M 104: I@. 005 DIA I 

DWG. 1517544, BEARING, ROLURON 

MAJOR 

M 101: The 0.265 * .001 dimension between sur- 
face "X" and surface "W" sha l l  be verified 
when t h e  bearing is  supported on the sur- 
face 'W" and a 4.00 .010 pound load i s  
applied t o  the  inner race i n  t he  direction 
shown. 

DWG. 1517754, C-GE, ROUERON  e eft hand) 
No CC 's on print 

DWG. 1555363, wHI.=EL -4SSEMBLY 

MAJOR 

M 101: Es tab l i sh  an in ter ference f i t  between 
I t e m  1 and 2 a t  t h e  0.980 DIA REF of 
0.003 minimum. 
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ZONE F-b 

ZONE E,F-3 

ZONE E, 3'-3 

ZONE E-3 

ZONE F-3 

ZONE A,B-5 

NOTE 3 

ZOhZ D-3 

ZONE C,D-2 

N r n  1 

ZONE B-4 



*. I TAB I-B 

MAJOR 

M 101: The 63' angle and the 0.100 depth of the NOTE 2 
s ide  bracket sha l l  be maintained for a 
minimum of 0.610 with a 0.750 R minimum 
runout. 

+**5 depth tolerance applies t o  The -lw -.010 
bucket depth except that  the depth of all 
buckets sha l l  not vary more than 0.002 t o t a l  
on each side. 

M 103 : 3.294 D I A  over -1250 D I A  gaging pins 20IOE C-2 

MAJOR 

I /  M 101: When cast, 10@ radiographic inspectfon NOTE 1 
\, per MIL-C-6021 is required. Zone A shall  

be class B minimum and Zone B shall  be class 
D minimum as specified i n  MIL-C-6021. 

M 102 : Cadmium plate  i n  accordance with QQ-~416, Xf(YI% 2 
Class 3, Type 11, baking a t  3 7 9  * 29 F 
f o r  a niinimum of 3 hours after plating is 
mandatory. 

DWG. 1560949 SCREW, PKELOAD (Right band) 

MAJOR 

. Screw head to  withstand 40 in-lb of torque NOTE 3 
without evidence of failure. Test shall be 
i n  accordance w i t h  FF-~-86. 

M 102: Finish 1.1.2.3 + 5.1.1.2 of KLSa)-171 NOTE 4 
hydrogen embrittlement relieve. 

M 103: .310 MIIT perfect thread ZONE B-2,3 
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DWG. 1560950 SCREW, PRELOAD (   eft hand) 

MAJOR 

M101: Screwhead towi ths tand50in- lb  of'torque NOTE 3 
without evidence of failure. Test s h a l l  be 
i n  accordance with m4-86. 

M 102: Finish 1.1.2.3 + 5.1.1.2 of MKLSTD-171 I?O!FJ2 4 
hydrogen embrittlement relieve. 

M 103: .310 MIX perfect thread. ZONE B-2,3 

DWG. 1560952 SCREW, CASE 

M 101: Self-locking element shall be i n  accordance ROTE 2 
with ~ ~ ~ - ~ - 1 8 2 4 0 .  Type A. 

+. 000 
M 102: -598 ZONE B-3 

M 103 : .375 * .015 ZOrvE B-3 

.'DWG. 1563353 SCRE%', GUIDE VAN3 

MAJOR 

M 101: Self-locking element shall be i n  accordance NOTE 2 
with M I L - F - L ~ ~ ~ ~  Type A. 

M 102: .175 * 015 zom c-3 

DWG. 1561102, SHIM 
No CC1s on pr in t  

M 101: .1252 i .0001, -3 part, D DIA ZONE B-3 
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TAB I-B 
- \ .  

M 101: The taper  of t h e  wheel s h a f t  s h a l l  not exceed NOTE 3 
0.000050 regardless of s i z e  (s) wer the  en- 
t i r e  length. 

M 105 : Case harden e x t e r n a l  surfaces t o  Rockwell 
C 55 minimum t o  a depth of 0.015 d u r n  
i n  accordmce wi th  MIL-S-6090. Core 
propert ies s h a l l  be 90,000 p s i  ninimun 
yie ld  with 19 minimum elongation. 

M 106: 1 F'DO B .003 TIR] 

ZONE D -3 

ZONE C-3 

ZONE D-3 

ZONE D-4 

L 
DL 1517535 WING ASSEMBLY GUIDED KSS1Z;E MAX 1 MOD 0 

D i i .  1571691 RIVET, B U M )  

MAJOR 

M 101: Material:  Rivet and drive pin, aluminum NOTE 1 
a l l a y  2U7, Q Q - A - ~ ~ O .  

M 102 : .0875 DIA ZONE ~ - 4  

M 103: .Mo D I A  ZONE ~4 

ZONE C-3 

DWG . 1517535 WING ASSEMBLY, GUIDED MSSILE, MARK 1 MOD 0 

MAJOR 

M 101: Torque t o  32 f 1 i n - l b  PAGE 1 
ZCNE F-3 
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M 102: Torque t o  18 f 1 in- lb  PAGE 1 
ZONE E-3 

M 103 : Action of cager assembly Item 5, s h a l l  N 4 
be tested a t  f i n a l  essenbly with t h e  w i n g  
and rolleron assembly. 

A. The cage assembly, sha l l  not uncage 
k t  l e ss  than 150 pounds t e s t  p u l l  and 
sha l l  uncage a t  l e s s  than 1.80 pounds 
t e s t  pull .  Pressure of spring, Item U, 
may be adjtlsted t o  meet cage t e s t  re-  
quirements. 

M 104: The wing and rol leron assembly s h a l l  f i t  IKm 5 
f r ee ly  over the  f'unctional t e s t  f i x t u r e  as 
shown end sea t  t o  surface Y. 

DWG. 1517536 klNCr ASSEMBLY 

+ . 000 M 101: APPLY coating, Item 8, -025 --005 

M lC2: Thermofoam 607, Type I & LA 

M 103: BAC #607 

M 105: TYPE 111, Class 2 MI~-~-25463 

M 106: ~ e s k  a l l  holes 

M 107: 4 9  Ref 5 places t o  be s e t  t o  Tunctional 
Fixture DWG. 1517535 

Dm* 1517537, FRAME, WING 

MAJOR 

PARTS LIST 
ITEM 12 

PARTS =ST 
ITEM ll 

PARTS LIST 
ITEM 8 

PAR!lS LIST 
ITEM 6 

ZONE c-3 

M 101: Material: Aluminum a l l o y  i n  accordance with SKEET 3 
federa l  specif icat ion &&-~-367, c o q o s i t i o n  NOTE 1 
2618. 
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Alternate: Aluminun al loy with t he  foilow- 
ing propert ies a t  t h e  temperatures indicated. 

Temperatures Yield Strength Elongation 
0 F Minimum PSI Minimum $ M i n i m u m  

Two speclaens per fed.  t e s t  method STD 151  from 
each heat s h a l l  be tes ted a t  each temperature 
l i s t e d  above a f t e r  uniformly heating the speci- 
mens from room temperature t o  t e s t  temperature 
i n  a period of not l e s s  than 10 minutes nor 
more than one hour. The specimens sha l l  be 
loaded a t  a s t r a in  r a t e  of 0.016 f .005 inches 
per  second. 

Yield strength s h a l l  be determined by 0 . 3  
of f se t  method. 

h? 102 : Apply cheaical film t o  a l l  surfaces of frame SHEET' 3 
in accordance with MU;-A-8625. a m  7 

M 107: 7/16 BIA X .5 deep .501 f .001 D I A  X SREET 1 
3 1/8 deep .005 D I A  ZONE D - 1  

M 108 : Sym witliin i .015 as described by a SHEET 1 
plane located by points A, B, and C. Z O B  F-1 
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M I l l :  .218 f .003 DIA, .275 1 ,001 C bore to depth SHEET 1 
shown in section F-F. Zm F-3 

m. 1568846 FRAME, WRVG 

M 101: Material: Aluminum alloy i n  accordance with SHEET 4 
federal  specification, QQ-A-367, composition BUlE 1 
2618~61. 

SflEET 1 
ZONE F-2 

SHEET 1 
ZONE D-2 

SHEET 1 
ZONE D-3 

M 105 : SIIEET 1 
ZONE D-3 

M 106: 2.050 SHEET 2 
ZOrJE F-2 

M 107: 7/16 D I A  X 6 7/l6 deep .501 D U  f .001 SHEET 2 

w3 1/8 deep 
ZONE D - 1  

M 108: E Sym within f .015 as  described by a plane SHEET 1 

located by points A, B, and C. ZONE F-1 

SIIEET 1 
ZONE 3'-2 

M U0: .218 f .OO3 D I A  X DEPTH shown SIIEET 2 
.275 * .001DIA C bore X depth shanl ZONE E-1 
.15 0 D I A  MAX 
DriU point pelmissible 
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MAJOR 

M 101: Material: Core, material, honeycomb, 4.5 NOTE 1 
.dr5 PCF average density, 1/8 c e l l  size, 
0.001 inch f o i l  thickness, performed .5052 
aluminum al loy i n  accordance with MIL-C-7538, 
4.5-1/8-10~ (5052). 

MAJOR 

M 101: Material: Aluminum alloy 2024-T-3. NOTE 1 
Alternate: AMS 4037, 3024-T-3. 

M 102: .016 ZONE C-3 

DWG. 1517543, COVER, ROLLERON 

MAJOR 

M 101:  ark "REMOVE BEFORE FLIGHT") in  1/4 NOTE 3 
characters i n  area shown using red, 
color no. 11105 FED-STD-595 using ro l l -  
leaf ,  hot stamping, enamel pigment. 

DWG. 1555671, HtNGE, ROLLERON 

MAJOR 

M 101: 375 * .001 DIA 

M 104: .196 f :gl 100' CSK, .392 D I A  

2 holes -1 

ZONE B-2 

ZONE B-2 

ZONE B-2 

ZONE D-3 
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DWG. 1555672 CORE, HONEYCOMB, AFT 

MAJOR 

M 101: Material :  Core, material ,  honeycomb 4.5 * 
0.045 PCF average density, 1/8 c e l l  s ize ,  0.001 
inch f o i l  thickness, perforated 5052 aluminum alloy.  
~ l t e r i a t e  : MIL-C-7438 4.5 1 /8 -10~  ( 5052) . 

DW. 1556363 SLUG, CAGER 

MAJOR 

M 101: Coat pa r t  with polytetrafluoroethylene r e s i n  NOTE 3 
i n  accordance with OD 10362 on a l l  ex ternal  
surfaces.  

+.001 
M 102: .126 -.OOO ZONE D-2 

M 103: .~63 i .OW ZONE D - 2  

ZONE D-2 

ZONE 'D -2 

ZONE D-3 

ZONE C-3 

ZONE C-3 

ZONE C-4 

ZONE D-4 

+ .001 M 111: .187 -.OOO ZONE B-3 
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DWG. 1555392 SCREW, WING 

MAJOR 

ZONE A-3 

ZONE C-2 

ZONE D-3 

101: Material: S t ee l  AISI 4037. Par t  s h a l l  NOTE 1 
meet the requirements of MS 16998-48. 
Heat t r e a t  t o  Rockwell ~36 -40  i n  accord- 
ance with MTL-H-006875. 

M 102: Induction harden area indicated by DOT NOTE 2 
DOT DASH ( ) 0.015 t o  0.30 inch 
depth t o  Rockwell ~45-55.  

M 104: 1 3/4 ZONE C-3 

M 105: 3/16 Sphere R ZONE C-3 

M 106: Self  locking element s h a l l  be i n  accord- m'I% 3 
ance with MIL-F-18240. Type A. 

MAJOR 

M 101: Material: S t e e l  AISI 4130, condition NOTE 1 
A. Alternate: & ~ - ~ - 6 2 4  condition A. 
Heat t r e a t  t o  Rockwell ~38-41, per 
MIL-H-6875 

M 102: Self-locking element s h a l l  be i n  accord- NOTE 3 
ance with MIL-F-18240. Type A. 

M 103 : Finish 1.1.2.3 of MIL-STD-171 hydrogen I?OTE 2 
embrittlement rel ieve.  
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DWG. 1560938 SCREW, ROLLERON 

MAJOR 

M 101: Self-locking element s h a l l  be i n  accord- ROlX 2 
ance with MIL-F-18240, Type A, except t o  
350' I?. 

M 102: .500 

DWG. 1560939 SCREM, HINGE 

MAJOR 

ZONE B-3 

M 101: Material:  (screw head s h a l l  withstand 40 NOTE 1 
inch pounds of torque without evidence of 
f a i l u r e . )  Test sha l l  be i n  accordance with 
Federal Spec FF-S-86 unless otherwise speci- 
f ied ,  the  requirements of NAS 51 P11032-10 
apply 

M 102: Self-locking element s h a l l  be i n  accordance 
with MIL-F-18240. Type A. 

Dw. 1560941 SPRING, HELICAL COMPRESSION 

MAJOR 

M 101: Material:  Steel ,  cre, wire AISI 302 NOTE 1 
Alternate: &&-~-423, Cornp FS 302, Cond B 

+. 000 
M 102: .209 -.O1O ZONE B-2 

M 103 : Load a t  cow.  length of 0.180 8 lbs  f 3 ID ZONE B-4 

DWG. 1560946 CAGm ASSEMBLY 

CRITICAL NONE 
MAJOR NONE 

MAJOR 

M 101: Material  nylatron GS ( t o  be changed t o  NOTE 1 
MTL spec) 
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ZONE D-4 

~.l03: .~28 * .001 ZONE B-3 

M 106: .o65 

DWG. 1555416 SPRING, CAGER 

ZONE B-3 
* 

ZONE B-3 

ZONE A-3 

MAJOR 

M 101: Material: Steel ,  ere, wire, AISI 304, NOTE 1 
spring temper. 
Alternate : QQ-W-423 form 11, condition 
B composition 304. 

M 102: Finish 5.4.1 of MIL-STD-171 

M 103 : .I25 ::$; D I A  

M 105: 1 lb 6 oz t o  de f lec t  .I25 f .010 
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SUMMARY 

This paper presents r e l i a b i l i t y ' s  role i n  influencing the  design of 
hardware fo r  two major Hughes Aircraf t  Company programs: the lunar so f t -  
landing spacecraft,  Surveyor (developed f o r  NASA/JPL) and the comunica- 
t ions  s a t e l l i t e s :  Syncoms 1, 2, and 3 ,  the  Applications Technology Sa te l -  
l i t e s  (developed f o r  NASA), Early Bird, and four In te l sa t  11s) developed 
f o r  cornsat). 

Since an overview of approximately 6 years of the programs' opera- 
t i on  ( o r  a combined t o t a l  of more than 12 years) i s  covered, only a se- 
lec ted number of r e l i a b i l i t y  items are presented. 

Same of the  r e su l t s  obtained ear ly  i n  the programs, such as the  evolu- 
t ion  of the pa r t s  program during the various phases of design, are  re-  
viewed. The savings resul t ing from elimination of par ts  f a i lu res  during 
system tes t s ,  Hughes' derat ing policy with previously unpublished derat ing 
curves f o r  high r e l i a b i l i t y  operation, and l eve l s  of parts  acceptance are  
a l so  reviewed. 

i 
Included are  management controls involving Trouble and Failurd Re- 

ports, necessary s teps  t o  ensure corrective action, and methods of t rans-  
mit t ing per t inent  information t o  key management personnel. Operation of 
the  consent-to-ship and consent-to-launch procedures and the review of 
actions taken a t  lower organizational levels  by top-management committees 
are described. (~ccep t ance  or re jec t ion of the  committees' findings de- 
termines whether or  not a spacecraft  i s  shipped or launched.) 

I n  addition, a b r ie f  s t a t u s  report  of a l l  operational hardware, data  
on hardware approaching operational readiness, and data affecting f a i l u r e  
rakes are  presented. 
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INTRODUCTION 

LUNAR SOFT -LANDING SPACECRAFT 

The National Aeronautics and Space Administration supported severa l  
types of syste& f o r  the  purpose of unmanned exploration of  the  moon. One 
of these, t h e  Surveyor spacecraft  system, includes spacecraft  t o  be 
launched severa l  months apart.  On the  f irst  launch, 30 May 1966, Surveyor 
I softlanded on tb  moon a f t e r  63 hours, 36 minutes. During its launch, 
t r a n s i t ,  landing, and postlanding operations, it accomplished a l l  mission 
object ives.  

The bas ic  object ives of the  system are:  1) t o  develop a technology 
f o r  &d accomplish a s e r i e s  of s o f t  landings on se lec ted  areas of t h e  
moon, and 2) t o  perform operations on the  lunar surface t h a t  w i l l  con- 
t r i b u t e  t o  s c i e n t i f i c  knowledge of the  moon and provide bas ic  information 
f o r  the  Apollo program. 

Other object ives a r e  t o  demonstrate the  capabi l i ty  of midcourse and 
terminal maneuvers; maintain comnunications with the  spacecraft;  prove the  
~ t l a s / ~ e n t a u r  launch vehicle; obtain in - f l igh t  engineering data on space- 
c r a f t  subsystems i n  cru ise  and midcourse maneuver and on the  closed-loop 
terminal descent guidance and contro l  system; obtain da ta  on the  subsystems 
used on the  lunar  surface; t e l ev i se  a footpad, material surrounding it, 
and t h e  moon's topography; determine radar r e f l e c t i v i t y  of the  lunar sur- 
f$ce; and obtain temperature da ta  of both the  spacecraft and the  moon. 

COMMUNICATIONS SATELUTES 

Three of the  first  four Hughes-built communications s a t e l l i t e s  a r e  i n  
o rb i t .  Synchronous, spin-stabil ized,  and continuously operational, they  
a re  providing high quali ty,  r e l i a b l e  communications throughout the  world. 

Syncoms 2 and 3, under operat ional  cont ro l  of the  A i r  Force Systems 
Command, a re  the  only t r u l y  r e l i a b l e  link with the  Far East.  Early Bird, 
owned by the  Communications S a t e l l i t e  Corporation (cornsat), i s  t h e  f irst  
s a t e l l i t e  t o  provide 24-hour commercial t e l ev i s ion  and telephone communi- 
cations between the  United S ta tes  and Europe. 

As of ll January 1967, the  t r i o  of s a t e l l i t e s  had accumulated-impres- 
s i v e  records of r e l i a b l e  operation ( s e e  Table 1). One f a i l u r e  occurred on 
Syncom 2 i n  1964. Inves t iga t ion  indicated t h a t  a PNP s i l i c o n  a l loy  t r an -  
s i s t o r  used as a commutator switch had sustained a collector-to-emitter 
shor t .  The da ta  i s  s t i l l  readable, but  operation was switched from en- 
coder 1 t o  encoder 2. 
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TABLE 1. HUGHES COMMUNICATIONS SATELLITE OPERATION 

+Status as of ll January 1967. 
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- 
Satel l i te  

Syncam 2 

Syncom 3 

Early 
Bird 

Days in 
Orbit* 

l272 

882 

615 

Percent of 
Objective 

4240 

2940 

112 

C us toner 

NASA 

NASA 

Comsat 

Orbit Objective 
in Days 

30 

30 

548 



COMMON OPERATION PHILOSOPHY 

A t  t h e  s t a r t  of  both programs, each spacecraft had a short  l i f e  ob- 
Jective--90 days f o r  Surveyor I and 30 days f o r  Syncom. The basic philos-  
ophy of  both  programs i s  t o :  

1) Se lec t  t h e  bes t  p a r t s  and components avai lable  fo r  the  assemblies 
and use only those t h a t  can be qua l i f i ed  a s  sa t i s fac tory  

2)  Maintain' s t r ingen t  subcontractor controls  

3) Emphasize f a i l u r e  mode and e f f e c t s  analyses and design reviews 

4) Assemble ca re fu l ly  and t e s t  u n t i l  a l l  weak spots  and f a i l u r e s  
have been detected 

5 )  Correct a l l  f a i l u r e s  and determine the  f a i l u r e  mechanisms and 
el iminate them 

6 )  Test u n t i l  the  hardware i s  capable of operating over the  period 
required under specif ied environmental conditions 

COMPONENT PARTS AND MATERIALS PROGRAM 

An uncertainty facing designers in both programs was the  e f fec t  of 
space environments on p a r t s  and materials  which had s a t i s f a c t o r i l y  perform- 
ed i n  earth-associated environments. Each material  and p a r t  used i n  the 
fabr ica t ion  of a spacecraft  required extensive t e s t i n g  t o  demonstrate i t s  
a b i l i t y  t o  withstand the  new environments. The magnitude of the  problem 
was a l s o  r e l a t e d  t o  the  quanti ty o f  p a r t s  t o  be used. Syncom 1 contained 
3500 e lec t ron ic  p a r t s  or approximately 10  percent of the  36,000 required 
f o r  the  i n i t i a l  Surveyor spacecraft design. Surveyor I ,  a modified version 
of  the  first  design, contained 29,000 pa r t s .  Surveyor program personnel 
were the  first  t o  face the  problem of se lec t ing  p a r t s  tha t  would be r e l i -  
able  i n  space environments. 

SURVEYOR PROGRAM 

The management of p a r t s  and mater ia ls  f o r  Surveyor spacecraft was the  
r e spons ib i l i ty  o f  the  R e l i a b i l i t y  f'unction of t h e  Surveyor Laboratory. 
Implementation of the  p a r t s  and mater ia ls  program was shared between the  
R e l i a b i l i t y  M c t i o n  and t h e  Components and Materials  Laboratory of the  
Research and Dwelopment Division. The R e l i a b i l i t y  Section furnished tech- 
n i c a l  d i r ec t ion ,  flnding, and monitoring of the  effect iveness of tasks  
performed under funds provided. This sect ion a l s o  analyzed, evaluated, 
and surveyed t h e  t a sks  contr ibuting t o  r e l i a b i l i t y  t o  gain needed assurance 
o f  adequate performance. 
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The primary responsibi l i ty  of the  Components and Materials Laboratory 
was the  preparation of  component and p a r t  specif icat ions,  pa r t i c ipa t ion  i n  
negotiat ions o f  contracts  with vendors, and procurement and t e s t i n g  of sam- 
p les .  The laboratory performed other supporting tasks,  attended design 
reviews, and provided expert consultation and guidance i n  the  appl ica t ion 
and se lec t ion of  p a r t s  and materials.  The laboratory provided the  neces- 
sary t e s t  supp0r.t t o  Receiving Inspection on high r e l i a b i l i t y  e lec t ron ic  
cmponents. They a l s o  i n i t i a t e d  a preliminary Preferred Par ts  L i s t  which 
was per iodical ly  updated. 

Preferred Par t s  L i s t  

The Surveyor Preferred Par t s  L i s t  was Hughes' f irst  s t ep  i n  es tab l i sh -  
ing a standard i n  terms of a preferred l i s t  of multiple-use component p a r t s  
fo r  space applicat ions.  The p a r t s  were chosen on the  b a s i s  of proven h i s -  
to ry  i n  Hughes systems. I n  t h e  beginning, the  p a r t s  l i s t e d  were only design 
guides for  breadboard and experimental fabricat ion.  A l l  components 08 t h e  
l i s t  were capable of withstanding t h e  48-hour temperature soak a t  125 C 
without degradation, in compliance with s t e r i l i z a t i o n  requirements. An- 
other consideration in t h e i r  se lec t ion was t h a t  the  p a r t s  be common t o  a l l  
Surveyor u n i t s  and assemblies. 

Par ts  Program 

i In order t o  acquire highly r e l i a b l e  p a r t s  and components fo r  Surveyor, 
'.. the  following act ions  were performed: 

1) Preparation of a speci f ica t ion defining speci f ic  environments t h e  
p a r t s  must withstand and t h e i r  performance charac te r i s t i c s  

2) Review of p a r t s  applicat ion in a system 

3) Performance of a de ta i l ed  f a i l u r e  diagnosis when a malfunction 
occurred t o  determine i f  the  assignable cause was a r e s u l t  of  an 
inherent design charac te r i s t i c  of  the  pa r t ,  a qua l i ty  control  
defect ,  o r  a misapplication 

4) Performance of  t e s t  and analys is  of data acquired t o  ve r i fy  that 
t h e  f a i l u r e  r a t e  of the  p a r t  meets requirements. 

5 )  Publishing and d i s t r ibu t ing  a preferred p a r t s  handbook t o  various 
design a c t i v i t i e s .   his l a t e r  resulted i n  a formal Approved 
p a r t s  L i s t  (Spec) f o r  Surveyor.) 

6 )  Preparation of a Surveyor Standard h-actices Handbook describing 
how t o  assemble p a r t s  i n  t h e  spacecraft ahd how t o  safeguard 
agains t  any r e l i a b i l i t y  degradation that could occur because of 
in-process handling and routing 
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The par t s  specifications prepared by the Components and Materials 
Laboratory required tha t  the vendor: 

1) Perform acceptance tes t ing of each l o t  

2) Carry out a 240-hour burn-in on a l l  deliverable par t s  (subject t o  
some exceptions) 

3) Perform accelerated environmental t e s t s  on selected samples off  
the production l i ne  

4 )  Furnish data showing the resu l t s  of acceptance and environmental 
t e s t s  

The c r i t i c a l  parameters of a l l  par t s  received were 100-percent inspec- 
ted and tes ted by Hughes Receiving Inspection. I f  excessive fa i lu res  occur- 
red i n  fabricated assemblies, a Failure Review Board determined the cause 
and the corrective action required, Before release of Surveyor I par t s ,  
a l l  b i l l s  of material were reviewed t o  verify that  only acceptable pa r t s  
were l i s ted .  

Materials Program 

Implementation of the  materials program followed closely t ha t  of the 
par t s  program. Specifications ,; processes, acceptance requirements, materials 
data book, and other analogous directives were prepared, A major-cr i t ical  
element was the delineation of process specifications and acceptance requiye- 
ments. In  many cases such a s  pott ing compounds, various chemicals were 
mixed just  p r io r  t o  application i n  assembly. The correct mixture of com- 
pounds and elements under controlled temperatures and cleanliness was 
mandatory. To maintain quali ty,  documentation of such procedures was v i t a l  
considering batch-to-batch va r i ab i l i t y  has t o  be low and intervals  between 
batches were sametimes 6 months t o  a year. 

The materials program required other special studies and t e s t s .  Of 
par t icular  importance in the finishing medium was the selection of seals 
(inorganic and organic) and polishing techniques (vapor-deposited metal, 
brightening chem-milled surfaces, etc.  ) t o  maintain thermal control of the 
spacecraft. Investigation of many insulating materials, such a s  aluminized 
tef lon tape and mylar, was a l so  required along with the development, tes t ing,  
and documentation of sealing and assembling techniques using adhesives, 
r iveting,  brazing, welding, soldering, potting, lubricants, etc.  

The materials program required extensive tes t ing in high vacuum t o  
assure t ha t  foreign material  of large quantities did not outgas or sublime 
and deposit on various portions of the spacecraft. For instance, outgassing 
of foreign materials or sublimation could have deposited on the Surveyor I 
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t e l ev i s ion  mirrors preventing taking pictures.  Also, if  t h i n  f i b  had 
coated a thermal control  surface, i t s  function would have been destroyed 
and the  temperature of the  device would have varied widely. 

COMMUNICATIONS SATELLITE PARTS PROGRAM 

Establishment of C r i t e r i a  f o r  Long Life 

A t  t h e  s t a r t  of the  communications s a t e l l i t e  program, many of t h e  
items found successful i n  Surveyor were incorporated in t h e  Syncam p a r t s  
program. As new programs with much longer l i fe  object ives were undertaken, 
it was necessary t o  determine what could be done t o  secure w e n  more 
r e l i a b l e ,  fa i lure-f ree  par ts .  Figure 1 shows the  key points  considered in  
t h e  revised p a r t s  procurement plan. 

Based on knowledge gained in the  Syncom program, a revised l is t  of 
p a r t s ,  mater ia ls ,  and processes was issued authorizing items f o r  long- l i fe  
communications s a t e l l i t e s .  The l i s t  was constantly updated and under con- 
t r o l .  Any deviat ions from t h e  l i s t  required f u l l  jus t i f i ca t ion  and projec t  
management approval before incorporation i n  f l i g h t  hardware. Standardiza- 
t i o n  t o  a few common p a r t s  minimized t h e  number of items requiring str ingent  
qual i f ica t ion.  

SPECIFI- 
QUALIFI- 
CATION 

PROCUREMENT 
CATIONS T E S T S  

ORDER 

P 

t 
STANDARD VENDOR 
PARTS LIST SELECTION INSPECTION 

POWER AGING BURN-IN / TEST 1 TEST 

- 
PREPARE PREPARE 

HANDLING ASSEMBLY 
1 I 

INSTRUCTIONS PROCEDURES 

IDENTIFICA- 
TlON AND 

I SERIALIZATION I 
t 

Figure 1. High Re l iab i l i ty  Par t s  Frogram 
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Supplier r e l i ab i l i t y  and acceptance t e s t  specifi6ations were revised 
as  needed t o  more accurately re f lec t  the necessary requirements. A n  inno- 
vation introduced in the par t s  t e s t  programs was power aging for a specified 
nwnber of hours a f te r  the burn-in. 

Existing suppliers were reviewed and evaluated, and potential suppliers 
investigated. Suppliers were selected an the basis of: 

1 )  Manufacturing process control capability 

2 ) Achievement of product uniformity 

3) Documentation and v i s i b i l i t y  of manufacturing process and process 
control 

4 )  Understanding of product limitations 

5 )  Knowledge of device fai lure  modes 

6 )  Active programs for  elimination of major failure modes through 
fai lure  analysis and recurrence prevention measures 

7) Evidence of r e l i a b i l i t y  improvement 

8) Thorough quality control 

Computerized Parts Data Program 

Another innovation i n  the selection of par ts  was prograrmning a com- 
puter t o  select par ts  for f l i gh t  units. A 7094 computer selected only the 
best par ts  on the basis of s t ab i l i t y  and minimum drif't of c r i t i ca l  parameters. 

The suppliers were responsible for prescreening, identification, and 
ser ial izat ion of gcceptable parts;  a 240-hour burn-in; a 510- or 1260-hour 
power aging; acceptance t e s t s ;  and transcribing the resul ts  of these t e s t s  
t o  IBM cards. In addition t o  checking certain parameters on an a t t r ibute  
basis,  the supplier was required t o  measure and record c r i t i c a l  parameter 
measurements a t  0, 240, 750, and 1500 hours. These measurements were 
printed out on a tab l i s t  by se r i a l  number md submitted t o  Hughes. Sup- 
p l i e r s  cer t i f ied  tha t  a l l  par ts  shipped were within specification through- 
out the tes t s .  

In  the Syncom program, the 100-percent inspection and t e s t  had been 
performed 'in Receiving Inspection. In the revised program, incm3.q parts  
shipments were sampled, accepted, or rejected af'ter testing t o  uncover out- 
of-specification parts. On a l l  par ts  accepted, the tab l i s t  accompanying 
the l o t  was submitted t o  the Components Department for  f l i gh t  parts selec- 
tion. Table 2 l i s t s  t e s t s  performed on the s a t e l l i t e  programs. 

Page 10 of 19 



TABLE 2. CaMMUNICATIONS SATELLITE INSPECTION AND 
TEST PROGRAMS 

i,. *Attributes only. 
**Attributes and variables.  

Item 

Source inspection 

100-percent receiving 
inspect ion 

Qual i f ica t ion t e s t s  

Specificat ion t e s t s  

Prescreening 

240-hour burn-in 

510-hour power aging 

1260-hour power 
aging (510 plus 750) 

The net  r e su l t  of more r e l i ab l e  p a r t s  plus imprwed designs.and be t t e r  
derat ing was t o  g rea t ly  reduce pa r t s  f a i l u r e s  during major subsystem and 
system t e s t s .  Figure 2 i l l u s t r a t e s  the  actual  number of f a i l u r e s  in  these 
d i f fe ren t  s a t e l l i t e  t e s t  programs. Because of the  difference in the  number 
of pa r t s  used per spacecraft  i n  each program, f a i l u r e s  a r e  shown i n  terms 
of a 100,000-part spacecraft ;  ac tua l  f a i l u r e s  a r e  shown on the  l e f t  s ide  of 
the  figure. 

Probably the  f a i l u r e  reduction i n  t e s t ing  is  not apparent u n t i l  the  
comparison of pa r t s  program costs  versus cos ts  due t o  pa r t  f a i l u r e s  i s  ex- 
amined in Figure 3.  

Syncom 

No 

Yes 

Yes 

Yes 

No 

Yes* 

No 

Table 3 shows t h a t  the  p a r t s  screening cost fo r  the  Early Bird program 
i s  approximately th ree  times t h a t  of t he  Syncom program. The combined 
t e s t i ng  cost  of Early Bird, based on 14,000 parts, i s  only $305 thousand - 
a difference of over $1 mil l ion above t he  ac tua l  Syncom tes t ing  cost. 
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Early Bird 

Yes 

No (sample) 

Yes 

Yes 

Yes 

Yes* 

Yes** 

ATS 

Yes 

No (sample) 

Yes 

Yes 

Yes 

Yes* 

Yesm 

Yes* 

In t e l s a t  IIA 

Yes 

No (sample) 

Yes 

Yes 

Yes 

Yes** 

Yes*+ 



UNCLASSIFIED 

Figure 2. Comparison of Program Par t  Failures per 
100,000-Part Spacecraft Experienced During System 

and Major Subsystem Tests  

I n*mrmocw, WRD mo;w.l ATS m e w  INTELUl IU 
14.000 PARTS I 30.5COPMTS 30,000 PARTS 

1 I I I 

Figure 3 .  Par ts  Program Costs Versus Cost Due t o  Failur  
of Par t s  During System and Major Subsystem Tests 
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In Figure 3, the  costs presented for  ATS and In te l sa t  IIA - the only 
figures available a t  the  time of preparation of t h i s  paper - are  shown for 
information purposes only. The costs used in the bar charts a r e  based- on 
estimated cost of rework, personnel involved, t e s t  equipment time, and l o s t  
schedule time. 

TABLE 3. COMPARISON OF TEST COSTS DUE TO PARTS FAILURES AND PRESCREENING 
COSTS FOR SY'..COM AND EARLY BIRD PROGRAMS 

COMPARISON OF OBSERVED FAILURE RATES WITH MIL-HDBK-217 

Item 

Parts screening 

Subsystem tes t ing  

system tes t ing  

Syncom t o t a l  

Early Bird t o t a l  

Difference 
in  costs 

b 

Data Sources for  Rel iab i l i ty  Prediction 

Useful by-products have resulted from monitoring and analyzing data 
fram Hughes Aircraft  Company's three operational s a t e l l i t e s .  The purpose 
of the  analysis i s  t o  obtain r e a l i s t i c  par t  fa i lu re  rates.  Predictions 
based on these f a i l u r e  r a t e s  a re  probably more meaningful than those based 
on individual par t  t es t ing  since operational data includes certain variables 
such a s  design of c i r cu i t s ,  par t  u t i l i za t ion ,  and standards of procurement 
otherwise d i f f i c u l t  t o  take into  account. 

Syncom Costs 

$ 16,000 

305,000 

1,000,000 

$1,321,000 

The va l id i ty  of before-the-fact r e l i a b i l i t y  predictions and estimates 
can always be questioned on the grounds of the basic assumptions made i n  
the analysis and the fa i lu re  ra tes  used. The MIL-HDBK-217 f a i lu re  ra tes  
can be modified in those cases where Hughes h s  operational s a t e l l i t e  
experience. 
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Comparison 
of Costs 

$1,321,000 

305 

$1,016,000 

Early Bird Costs 
(based on 1h,000 

par t s  ) 

$ 49,000 

96,000 

160,000 

$305,000 



UNCLASSIFIED 0. 
Operational Experience 

Evidence of the  low f a i l u r e  r a t e s  achieved i s  given by operational data 
from the  communications s a t e l l i t e s .  With only one part fa i lu re ,  these sa te l -  
l i t e s  have accumulated over 95-million-electronic-part hours. Using the  m i n -  
imum fa i l u r e  r a t e s  in MID-HDBK-217A (Table 12-IX, page 4-32), the  expected 
par t  f a i l u r e s  predicted would be 26.4, while the  probabil i ty of only one 
f a i l u r e  would be i e s s  than 10'~. A sharp decrease i n  pa r t  f a i l u r e s  during 
major control  i tem, tes t ing has been obsemed, indicating future r e l i a b i l i t y  
of pa r t s  w i l l  be higher than t h a t  of pa r t s  used on Syncoms 2 and 3, and 
Early Bird. 

Par ts  Derat iw.and Applications 

In the  p a r t s  count predict ion,  assumptions a r e  often made about pa r t s  
derating and temperature. During design of e lec t ronics ,  r e l i a b i l i t y  can be 
enhanced and established by suff ic ient  derating of voltage, power, or  other 
s t resses ,  and by providing environmental control  of  temperature and possibly 
of radiat ion and mechanical vibrat ion.  By extrapolation of MIL-HDBK-217 
data,  guideline curves f o r  derat ing e lect ronic  pa r t s  a r e  shown in Figure 4. 
The policy established f o r  t h e i r  use i s  shown i n  Table 4. This work was 
s ta r t ed  and completed before MIL-HDBK-217A had been issued. The same extra-  
polation described i n  the  following paragraphs can be carried out on the  
217A handbook data. 

Extrapolation of MIL-HDBK-217 

The derat ing curves of Figure 4a through 4h show the  e l e c t r i c a l  s t r e s s  
derating versus temperature necessary t o  achieve a given f a i l u r e  ra te .  
These curves were derived by straightforward l i nea r  extrapolation of the  
MIL-HDBK-217 f a i l u r e  r a t e  curves beyond the  point  of cutoff curvature, For 
simplici ty,  a s t r a i gh t l i ne  approximation i s  made t h a t  introduces s l i gh t  
deviation a t  the  bottom of the  curves. The format used t o  present the f a i l -  
ure r a t e  s t r e s s  derat ing information i s  arranged t o  show a constant f a i l u r e  
r a t e  curve. These curves emphasize t he  importance of s t r e s s  derating i n  
improving r e l i a b i l i t y .  They a l so  simplify the  selection of optimum r a t i o  of 
e l e c t r i c a l  t o  temperature s t r e s s ,  depending on prevail ing conditions. The 
re la t ionship  of f a i l u r e  r a t e  fo r  sol id-s ta te  devices t o  temperature s t r e s s  
only, a s  presented i n  MIL-HDBK-217A and other recent publications, substan- 
t i a t e s  these derat ing pol ic ies .  Failure r a t e  values f o r  d i g i t a l  t r ans i s to r s ,  
switching, high voltage,  and mixer diodes were assigned fo r  each s t r e s s  l eve l  
curve based on operational r e su l t s  and published data. 

,.-A- - 
When the  f a i l u r e  r a t e  derat ing curves of the  handbook were l inear ly  

a 
I 

extrapolated (avoiding the  cutoff curvature) t o  the  lower l eve l s  o f  derating, 
a s  ac tual ly  applied i n  the  design of previous space systems, the  f igures  
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UNCLASSIFIED 

TABLF: 4. ELECTRONIC PARTS DERATING POLICY 

Wost p a r t s  should be derated t o  t h i s  level .  
*Vo be used only when Level A imposes unrea l i s t i c  requirements. 

*HJus t i f i ca t ion  of t h i s  deviation must be addressed t o  the  Program 
Product Effectiveness Manager p r io r  t o  design review. 

showed agreement with the  operational data accumulated t o  date. The 
resul t ing f a i l u r e  r a t e s  were used fo r  system r e l i a b i l i t y  predictions, 
and the  corresponding s t r e s s  l eve l s  were used t o  es tabl ish  the derating 
policy fo r  the  spacecraft design outlined i n  Table 4. 

Par t  Type 

Capacitors 

Tantalum 

A l l o t h e r s  

Resistors 

All types 

Diodes 

Si l icon 

Transistors 

Si l icon 
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1-111 

B** 

Tolerable St ress  
Level i n  

Isolated Cases 

- 
To curve B 

To curve C 

To curve C 

To 50-percent 
rated breakdown 
voltage 

To curve C 

To 50-percent 
ra ted  breakdown 
voltage 

A* 

Recommended 
. St ress  Level f o r  

High Re l i ab i l i t y  
Applications 

Below curve B 

Below curve C 

Below curve D 

Below curve D 

30-percent ra ted  
voltage 

Below curve D 

30-percent ra ted  
voltage 

C** 

Overstressed - 
Approval of 
Application 
Requirement 

Above curve B 

Above curve B 

Above curve C 

Above curve C 

50-percent ra ted  
breakdown v o l t q e  

Above curve C 

50-percent ra ted  
breakdown voltage 



Using the  knowledge gained from t h e  communications s a t e l l i t e  operation- 
a l  analys is  and optimum derat ing data  from t h e  extrapolated curves, Table 5 
shows t h e  f&ilure r a t e s  f o r  synchronous s a t e l l i t e  applicat ion.  This da ta  
i s  ind ica t ive  o f  p a r t  f a i l u r e  r a t e s  i n  synchronous s a t e l l i t e  appl ica t ion  
t h a t  a r e  poss ib le  under optimized conditions. 
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TABLF: 5 FAILURE RATES FOR SYNCHRONOUS SATELLITES 
USING OPTIMUM DERATING 

Par ts  
Capacitors 

Ceramic 
Glass 
Paper 
Mylar 
Tantalum 

Connectors 

Coax - 

Mu1 t i p  in  

Crystals  
Crystal  f i l t e r s  
Diodes 

General purpos e 
Mixer ( p a i r )  
Switching 
Varactor 
Zener 
High voltage 

F e r r i t e  devices 
Coils, chokes, and inductors 
Transformers 
Resistors 

Carbon components 
Film 
Wirewound 

Transistors 

Analog 
Dig i ta l  

I n  Failures per 
105 H O W ~  

Tunable cav i t i e s  0.0020 
Traveling-wave tubes 0.1280 
Sensistors 0.0020 
Solder or  weld connection ( assume 0.00002 

2.2 connections per pa r t )  
Integrated c i r c u i t s  0.1 times the f a i l u r e  r a t e  of 

the equivalent d iscre te  c i r c u i t .  
( Quoted manufacturer's f a i l u r e  
r a t e  may be used i f  available.) 
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PRODUCTION MISSILE TEST PROGRAM 
FOR 

AIR-LAUNCHED GUIDED MISSILE SYSTEM 

1.1 SCOPE. - This addendum covers t h e  requirements of the  Naval A i r  
Systems Command f o r  t h e  production mis s i l e  t e s t  program of t he  

Air-Launched Guided Miss i le .  This addendum i s  complete wi th in  i t s e l f .  No 
re ference  t o  S p e c i f i c a t i o n  M I ~ - ~ - 1 8 2 4 3 ( ~ e r )  i s  necessary f o r  t h e  in t e rp re -  
t a t i o n  of t h e  requirements contained here in .  

1.2 CLASSIFICATION. - The production mis s i l e  t e s t  program cons i s t s  
of t e s t s  s p e c i f i e d  herein u t i l i z i n g  approved se rv i ce  type sup- 

p o r t  and t e s t  equipment and s e r v i c e  configured a i r c r a f t .  

1.3 PURPOSE. - The purpose of t h e  production miss i le  t e s t  program 
i s  t o  determine whether o r  not t h e  producer is  meeting: 

( a )  The m i s s i l e  system performance requirements o f s p e c i f i -  
ca t ions  

( b )  The m i s s i l e  performance and r e l i a b i l i t y  requirements of - 
Spec i f i ca t ion  

( c )  The mis s i l e  motor performance requirements of - Specif i- 
ca t ion  

( d) The m i s s i l e  warhead performance requirements of - Spec i f i -  
ca t ion  

( e )  The m i s s i l e  safety-arming device performance requirements of 
Spec i f i ca t ion  

2. APPLICABLE SPECIFICATION, OTHER PUBLICATIONS AND DRAWINGS. - 
The fol lowing documents a r e  appl icable  t o  t h e  ex t en t  spec i f ied  

here in .  ( ~ i s t )  

3 -1  GENERAL 
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3.1.1 DEVIATIONS. - Deviations from t h i s  addendum sha l l  not be per- 
mitted except by writ ten authorization from the NAVAIRSYSCOM 

or as specif ical ly  s t a t ed  herein. When deviations are needed, the  devia- 
t ions  s h a l l  be requested from the NAVAIRSYSCOM fo r  each productiqn missi le 
t e s t  a t  l e a s t  15 days p r io r  t o  the  scheduled t e s t .  Deviations s h a l l  not 
af fect  the  missi le configuration, and handling and t e s t  procedures, and 
s h a l l  not introduce any delay fac tor  that  may prevent the  missiles being 
launched within the specified time. When ins ta l l ing  telemetering, provi- 
sions f o r  telemetering which are  a par t  of the basic missile configuration 
as delivered s h a l l  be u t i l i zed .  

3.1.2 RESPONSIBILITY. - The production missile t e s t  program w i l l  be 
conducted by the NAVMISCEN, hereafter ca l led the  tes t ing activ- 

i ty ,  and sha l l  be observed by the  producer. 

3.1.2.1 PRODUCER RESPONSIBILITY. - The production missi le t e s t  program 
s h a l l  be conducted under the technical observation (see  para- 

graph 6.1.10) of the  producer. A t  the  ea r l i e s t  practicable date the  t e s t -  
ing ac t iv i ty  i s  t o  notify the producer when the unpacking i s  expected t o  
s t a r t  i n  order that  the producer sha l l  provide personnel t o  be present t o  
observe the unpacking and operational and f l i g h t  t e s t s  of a l l  missiles t o  
be tested.  The producer s h a l l  observe a l l  t e s t s  performed by the  t es t ing  
ac t i v i t y  and s h a l l  indicate by concurrence or  nonconcurrence t ha t  each 
equipment has or has not been checked out i n  accordance with the applicable 
handbooks ( see 6.1.6). When the  producer does not concur tha t  the missile, 
the missile ins ta l l a t ion ,  the  a i r c r a f t  equipment and t e s t  equipment were 
checked out i n  accordance with applicable handbooks or instructions, the  
producer s h a l l  inform the NAVAIRSYSCCM i n  writing and i n  d e t a i l  wherein any 
of these were not checked out properly. The producer s h a l l  be responsible 
fo r  the  f'urnishing.of one s e t  of missile equipment schematic drawings t o  
the  t es t ing  act iv i ty ,  which completely and accurately r e f l ec t s  the configu- 
ra t ion of each production l o t .  

3.1.2.2"' GOVERNMENT. - The t e s t i ng  ac t i v i t y  w i l l  exercise technical  
direction ( see  6.1.2) and technical control  ( see  6.1.1) of the  

production missi le t e s t  program. The ~ o v e r k e n t  w i l l  furnish and u t i l i z e  
the  specified complement of t e s t  equipment fo r  t h i s  missi le as well  as 
equipment peculiar  t o  the requirements of production missile tes t ing.  

3-1-3 LOCATION OF PRODUCTION MISSILE TESTING. - Production missi le 
t e s t i ng  w i l l  be normally conducted a t  the Naval Missile Center, 

Point  M u g u ,  California.  
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3.1.4 WEZGHT 'AND BALANCE. - The actual  weight and center  of  gravi ty  
locations encountered i n  operation of the guided missi les s h a l l  

be simulated. This may be accomplished by ins ta l l a t ion  of ac tua l  equip- 
ment o r  by subst i tu t ion of b a l l a s t  such tha t  weight, center of gravity, and 
moment of  i n e r t i a  charac te r i s t i c s  (where of importance t o  t he  t e s t  con- 
cerned) of the  missi les are  simulated. 

3-195 HANDLING PROCEDURE. - The production t e s t  missiles, speci f ied  
i n  4.1.1, s h a l l  be handled i n  accordance with the  handling 

requirement of applicable handbooks ( see 6.1.6). This paragraph (3.1.5) 
i s  intended t o  cover packaging, transporting, storage, preparing, assem- 
bling, and loading of the  missile. 

3.1 

t e s  

.6 RETEST. - Missiles which f a i l  t o  pass checkout equipment t e s t s  
may be given one r e t e s t  t o  establish t ha t  the miss i l e  (not  the  

t equipment) was a t  f a u l t .  If the  t e s t  then indicates t h a t  the  missi le 
is  sa t i s fac to ry  the previous t e s t  s h a l l  be indicated as s a t i s f ac to ry  and 
s o  scored. 

3 -2 GROUND AND, PREUUNCH TESTS 

f 
'. 5 2 . 1  RECEMNG INSPECTION. - Each missile received as an assembled 

round s h a l l  be unpacked and subjected t o  disassembly i n to  major 
component sections i n  accordance with the applicable handbook ( see 6.1.6) . 
I n  the disassembly process, the  missi le sub-assemblies and major component 
sections s h a l l  be visual ly  inspected and tes ted  i n  accordance with the  
following paragraphs of applicable NAVORD QAP: 

Item - Paragraph (QAP- ) 

Unpacking inspection 

Assembled round inspection 

Guidance-control section/w arhead mating 
inspection 

~arhead / rocke t  motor mating inspection 

Safety-arming device and e lect ronic  f i r i ng  
switch i n s t a l l a t i on  inspection 

Guidance-control accessory inspection 
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Item 

Guidance-control sec t ion  inspection 

Safety-arming device inspection 

Elec t ronic  f i r i n g  switch inspection 

Warhead inspection 

Rocket motor M K M o d s  inspection 

Rocket motor M K  Mods inspection 

Paragraph. (QAP-  ) 

Missi les  found t o  contain defects  of c l a s s  "Cr i t i ca l "  or  "Major" as defined 
i n  appropriate QAP- s h a l l  be re jec ted  from f u r t h e r  tes.ting and s e t  as ide  
f o r  examination. Missi les  which pass the  receiving inspection t e s t  ( i. e., 
have no defec ts  of "Cr i t i ca l "  or "Major" c l a s s i f i ca t ion)  s h a l l  be scored as 
s a t i s f a c t o r y  on t h e  char t  of f igure  9, and s h a l l  then be given the  "Depot 
Test." Missi les  which f a i l  the  receiving inspection t e s t  s h a l l  be examined 
by the  producer and the  t e s t i n g  a c t i v i t y  t o  e s t ab l i sh  the reason(s) f o r  
f a i l u r e  and ac t ion  s h a l l  be taken as follows: 

( 1 )  MISSILE DEFECT. - I f  it i s  determined t h a t  a  defect  ( of 
"Cr i t i ca l "  or "Major" c l a s s i f i c a t i o n )  was due t o  def ic ient  pro- 

ducer assembly, inspection, t e s t ,  or packaging, the  miss i le  s h a l l  be scored 
as  unsat i s fac tory  on the  char t  of f igure  9. 

( 2 )  DAMAGE I N  SHIPMENT OR HANDLING. - If it i s  determined t h a t  
a  defec t  was due t o  damage in'shipment or  handling beyond t h e  

cont ro l  of the  supplier ,  t he  defect  s h a l l  be scored as "No Test" and the  
miss i le  not  scored as unsat i s fac tory  f o r  t h a t  defec t  on the  char t  of 
f igure  9. Miss i les  which contain "Cr i t i ca l "  or "Major" defects due t o  
damage i n  shipment o r  t ranspor ta t ion  handling s h a l l  not be u t i l i z e d  i n  sub- 
sequent t e s t i n g ;  such miss i les  w i l l  be replaced by other  missi les .  

3.2.2 DEPOT TEST. - Missi le  guidance-control sect ions which pass the  
Depot Test s t ep  s h a l l  be scored as s a t i s f a c t o r y  on the  cha r t  of 

f i g u r e  1. Miss i le  guidance-control sec t ions  which f a i l  the  Depot Tes t  s h a l l  
be scored as unsat i s fac tory  on f i g u r e  1. One r e t e s t  w i l l  be allowed t o  
e s t a b l i s h  t h a t  the  miss i le  (and not the  t e s t  equipment) was a t  f a u l t .  Mis- 
s i l e s  which f a i l  t h i s  t e s t  s h a l l  be examined by the  t e s t i n g  a c t i v i t y  (wi th  
producer observing), t o  e s t ab l i sh  the  reason( s )  f o r  f a i lu re .  
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3.203 TELEMETERIE INSTALLATION. - Telemetering equipment s h a l l  be 
i n s t a l l ed  subsequent t o  the Depot Test on required missiles, by 

the  t e s t i ng  act iv i ty ,  i n  accordance with applicable procedures and instruc- 
t ions.  Complete telemetering ins ta l la t ions  s h a l l  be calibrated i n  accord- 
ance with applicable procedures and instructions.  

3.2.4 REPEATED DEPOT TEST. - Following the  i n s t a l l a t i on  or removal of 
telemetering equipment, each missi le guidance-control section 

s h a l l  be given a r e  eated depot t e s t  i n  accordance with the applicable 
handbook ( see 6.1.6 7 . Each missi le which passes t h i s  t e s t  sha l l  be scored 
as sa t i s fac tory  on the  chart of f igure 1. Missile guidance-control sections 
which f a i l  t h i s  . t e s t  s h a l l  be examined by the t es t ing  ac t i v i t y  (with pro- 
ducer observing) t o  es tabl ish  the reason(s) fo r  f a i l u r e  and action sha l l  be 
taken as follows : 

(1)  MISSILE FAILURE. - I f  it i s  determined t ha t  the f a i l u r e  was 
due t o  a guidance-control section malfunction and.not a resu l t  

of i n s t a l l i ng  telemetering, the missile sha l l  be scored as unsatisfactory 
on the  char t  of f igure  1. If it i s  determined t h a t  t he  f a i l u r e  w e  due t o  
i n s t a l l a t i on  of telemetering, the  missile s h a l l  be scored as "No Test" and 
omitted from the  scoring chart.  

(2 )  TElXMETERING FAILURE. - If it i s  determined t ha t  t he  f a i l u r e  
i s  due t o  the telemetering equipment, t he  telemetering sha l l  be 

repaired and recalibrated,  or replaced, and t he  miss i le  sha l l  receive 
another repeated Depot Test i n  accordance with the applicable handbook. 

302.5 MISS1L;E ASSEMBLY. - Guidance-control sections which have te le -  
metering i n s t a l l ed  and have successfully passed the repeated 

Depot Test s h a l l  be mated t o  selected rocket motors and safety-arming 
devices f o r  the  f ree - f l igh t  configuration. 

3.2.6 PRELAUNCH TEST. - Missiles which have successf'ully passed assem- 
bly t e s t s  and have been i n s t a l l ed  on an a i r c r a f t  and carried 

a lo f t  and energized, s h a l l  be considered t o  be i n  t h e  prelaunch t e s t  s t ep  
of t he  t e s t  sequence u n t i l  an attempt i s  made t o  launch the missile, or the 
miss i le  i s  off  loaded or is  jettisoned. Each miss i le  selected fo r  f l i g h t  
t e s t  s h a l l  be subjected t o  a t  l e a s t  one prelaunch t e s t ,  of a t  l e a s t  30 
minutes energized time duration, followed by aircraf ' t  landing, p r io r  t o  the  
airborne t e s t  i n  which launching i s  attempted. This t e s t  sha l l  not be con- 
ducted so  a s  t o  spec i f ica l ly  avoid exposure t o  any of the  captive f l i g h t  
environments within the  requirements of of Specification 
This paragraph s h a l l  not l im i t  the missi le t o  one airborne f l i g h t  p r io r  t o  
t he  launching attempt. 
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3.2.6.1 READY LIGHT OBTAINED. - Missiles i n s t a l l ed  on an aircraf t ,  which 
are  c&ried a lo f t  and energized and which properly actuate the  

missi le ready indication i n  the a i r c r a f t  weapon system s h a l l  be considered 
t o  have successfully passed the  prelaunch t e s t  s t ep  of the  t e s t  sequence 
and s h a l l  be so  scored on t he  chart  of f igure  2. Each t e s t  during which 
the  missi le properly actuates the missile ready indication i n  the a i r c r a f t  
weapon system s h a l l  be considered a successful prelaunch t e s t  even though 
no attempt i s  made t o  launch the  missile. 

3.2.6.2 ' READY LIGHT NOT OBTAINED. - Missiles which when ins ta l l ed  on an 
a i r c r a f t  do not properly actuate the missi le ready indication 

s h a l l  be examined by the t es t ing  ac t i v i t y  (and observed by the producer) 
t o  es tab l i sh  the reason(s) f o r  f a i l u r e  and action s h a l l  be taken as  follows: 

(1)  MISSILE FAILURE. - I f  it i s  determined t ha t  the f a i l u r e  was 
due t o  a missi le guidance-control section malfunction the  mis- 

s i l e  s h a l l  be scored as unsatisfactory on the  chart  of f igure  2. 

(2) OTHER EQUIPMENT FAILURE. - I f  it i s  determined t ha t  t he  
f a i l u r e  was due t o  f a i l u r e  of a i r c r a f t  equipments or  t o  causes 

other than a hlissile malf'unction, t he  missi le prelaunch t e s t  sha l l  be 
scored as "No Test" and cmitted from the scoring chart, and the  missi le 
continued i n  the  t e s t  program. 

3.2.6.3 NO ATTEMPT TO LAUNCH. - Missiles which when carried a l o f t  and 
which actuate the  missi le ready indication i n  the a i r c r a f t  

weapon system but on which launch i s  not attempted, s h a l l  be continued i n  
the  launching program provided t ha t  telemetry data indicates no f a i l u r e  of 
the  missile. Both the  t es t ing  ac t i v i t y  and t he  producer s h a l l  examine the  
telemetry data on missiles i n  the prelaunch t e s t .  When launch i s  not 
attempted and the  telemetry data indicates t ha t  a missile f a i l u r e  has 
occurred which was not indicated by e i ther  t he  missi le ready indication 
then action s h a l l  be taken as follows: 

(1) MISSILE FAILURE. - I f  it i s  determined and confirmed by 
ground examination, t ha t  the  f a i l u r e  was due t o  a missi le 

guidance-control section malfunction the  missi le s h a l l  be removed *om t h e  
launching program and s h a l l  be scored as unsatisfactory on the charts  of 
f igures 3 and 4 as a f ree-f l ight  fa i lure .  

(2)  OTHER EQUIPMENT FAILURE. - I f  it i s  determined t ha t  t he  
f a i l u r e  was due t o  f a i l u r e  of a i r c r a f t  equipment, missi le t e l e -  

metering, or  t o  causes other than a missi le malflmction, the  missi le s h a l l  
be continued i n  t he  launching program, upon correction of the  problem, 
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provided tha t  in te rna l  disassembly of the guidance-control section has not 
occurred. 

3 03 FREE-FLIGHT TESTS 

3*3-1 ATTEMIT TO LAUNCH. - The Free-Flight t e s t  s tep of the test 
sequence s h a l l  commence when the p i l o t  has obtained the  correct 

indications selecting and readying the missile and has attempted t o  launch 
the  missile by. depressing the missile t r igger  switch. 

3.3.1.1 LAUNCHED 

3.3.1.1.1 SUCCESSWL GUIDANCE-CONTROL SECTION. - Those missile guidance- 
control  sections which, when launched, meet the performance 

requirements i n  both guidance and fuzing signal specified fo r  the specif ic  
f l i g h t  t e s t  i n  the  f l i g h t  t e s t  plan, sha l l  be scored as sa t isfactory on the  
chart of f igure 3. In  addition, those missiles which meet the guidance 
performance requirements specified i n  the f l i g h t  t e s t  plan sha l l  be scored 
as sa t isfactory on the  chart of figure 4, and those missiles which meet 
the  guidance and fuzing performance requirements specified i n  the f l i g h t  
t e s t  plan sha l l  be scored as  satisfactory on the -chart of f igure 5. 

3 *3.1.1.2 UNSUCCESSFVL GUIDANCE-CONTROL SECTION. - 
(a) Due t o  guidance-control section - Those missiles which, 
when launched, f a i l  t o  meet the performance requirement speci- 

f i ed  i n  f l i g h t  t e s t  plan, Appendix and the f a i l u r e  i s  due t o  malfunction 
i n  othe-r than GF'E components of the missile guidance-control section as 
indicated by telemetry data, sha l l  be scored as  unsatisfactory on the chart  
of f igure 3 .  When the f a i l u r e  i s  due t o  guidance performance it shall  a l so  
be scored as unsatisfactory on figure 4. When the  f a i l u r e  i s  due t o  fuzing 
performance it sha l l  a l so  be scored as  unsatisfactory on figure 5. 

(b) Due t o  other causes - Those missile guidance-control sec- 
t ions which, when launched, f a i l  t o  meet the performance re- 

quireme& specified i n  the Flight Test Plan-and the  f a i l u r e  i s  due t o  
malf'unction i n  GF'E components of the missile, sha l l  be soored as " lo  Test ." 
Additional missiles may be launched. 

( c )  No Agreement - I f  no agreement i s  reached between the pro- 
ducer and the  tes t ing  ac t iv i ty  on the  assignment of the  cause 

of the  fa i lure ,  the  matter sha l l  be referred t o  the NAVNRSYSCOM f o r  
resolution. 

Page 11 of 40 



Addendum No. 
t o  M T L - D - ~ ~ ~ ~ ~ A ( A S )  

3.3.1.1.3 SUCCESSFUL MOTOR PERFORMANCE. - Those missi les which, when 
launched, indicate  t ha t  the  missi le motor has met the perform- 

ance requirement4 of Specificat ion s h a l l  be scored s a t i s -  
fac tory  on the  chart  of f igure  7. 

3.3.1.1.4 UNSUCCESS3UL MOTOR PERFORMANCE. - 
( a )  Due t o  motor - Those missi les which, when launched, indicate 
by telemetry data t ha t  the  missi le motor has f a i l ed  t o  meet the 

performance requirements of Specificat ion sha l l  be scored 
as unsatisfactory on the char t  of f igure  7. 

(b)  Due t o  other causes - Those missi les which, when launched, 
indicate  by telemetry data the  missi le motor performance has 

f a i l e d  t o  meet the requirements of Specificat ion and the 
f a i l u r e  i s  due t o  malfunction of components other than the motor, sha l l  be 
scored as "No Test" and omitted from the scoring chart.  

3.3.1.1.5 SUCCESSFTJL SAFETY-AIMtNG DENlCE PERFORMANCE. - Those missiles 
which, when launched, indicate  by telemetry data t ha t  the mis- 

s i l e  safety-arming device has met the performance requirements of 
Specif ica t ion s h a l l  be scored as sa t i s fac to ry  on the chart  of 
f igure  9.  

3 -3.1.1.6 UNSUCCESSFUL SAFETY -ARMING DEVICE PERFORMANCE. - 
( a )  Due t o  safety-arming device - Those missiles which, when 
launched, indicate  by telemetry data t h a t  the missi le safety- 

arming device has f a i l e d  t o  meet the performance requirements of 
Specif ica t ion s h a l l  be scored as unsatisfactory on the chart of 
f igure  9. 

(b)  Due t o  other causes - Those missi les which, when launched, 
indicate  by telemetry data  t ha t  the missi le safety-arming device 

performance has f a i l e d  t o  meet requirements of Specification - 
a n d  the  f a i l u r e  is due t o  malfunction of components other than the 
safety-arming device, s h a l l  be scored as "No Test" and w i t t e d  from the 
scoring chart.  

3.3.1.2 NOT LAUNCHED. - Missiles which are  carr ied  a lo f t  but which f a i l  
t o  launch when s o  ordered s h a l l  be examined by the t es t ing  

a c t i v i t y  with the  producer observing t o  es tab l i sh  the  reason therefor. 
Action s h a l l  be taken as follows: 
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(a)  Due t o  miss i le  - If it i s  determined by examination t h a t  the  
f a i l u r e  was due t o  a missi le guidance-control section malfunc- 

t ion  i n  other than GFE components, the missi le s h a l l  be scored as unsatis-  
fac tory  on the  chart  of f igure  3 and f igure  4. 

(b )  Due t o  other causes - If it i s  determined t h a t  t h e  f a i l u r e  
t o  launch resulted from causes other than missi le guidance- 

control  section-malfunction, the  t e s t  sha l l  be considered "No Test" and 
emitted from the  chart  of f igure 3 and f igure  4. The missi le s h a l l  be 
kept i n  the  production missi le t e s t  program provided t ha t  damage o r  i n t e r -  
n a l  disassembly of the guidance-section has not occurred; otherwise, another 
guidance-control section s h a l l  be used as  a replacement. 

( c )  No Agreement - If no agreement i s  reached between the  pro- 
ducer and the  t e s t i ng  ac t i v i t y  on the assignment of the cause 

of the fa i lure ,  another miss i le  s h a l l  be used as a replacement, and the 
matter sha l l  be referred t o  the  NAVAIRSYSCOM f o r  resolution. 

3 0.4 LAUNCHING CONDITIONS 

3.4.1 LAUNCH AIRCRAI?T. - Aircraf t  used fo r  missi le launch i n  t he  
production missi le t e s t  program s h a l l  u t i l i z e  miss i le  launching 

and control  equipment functionally representative of t h a t  used i n  the  
Fleet .  The t es t ing  ac t i v i t y  s h a l l  check the  launch a i r c r a f t  and the  pro- 
ducer s h a l l  observe the  checking of t h i s  equipment i n  accordance with 
applicable handbooks and t he  producer s h a l l  accept the  launching a i rplane 
ins ta l l a t ion .  This check s h a l l  include a determination t ha t  weapons 
control  system is  operating within normal accuracy limits and s h a l l  include 
adjustments and/or servicing as necessary t o  assure such normal accuracy. 
No missiles shg l l  be launched unless the a i r c r a f t  and the a i r c r a f t  i n s t a l -  
l a t i on  have been accepted by both the  t es t ing  ac t i v i t y  and the producer 
within 24 hours p r io r  t o  the  f l i gh t .  It s h a l l  be an objective t o  launch 
the  missi les on the  second carr ied  f l i gh t .  

( 1 )  Missile Telemetering - I n  accordance with Specificat ions and 
as required f o r  the missi le configuration (see  6.1.8). 

( 2). Launch Ai rc ra f t  Instrumentation - I n s t m e n t a t i o n  necessary 
t o  measure AMCS performance is  required as a mihimum. Additional 

instrumentation t o  masure  a i r c r a f t  p i lo t ,  or f i r e  control  equipment func- 
t i ons  may be  i n s t a l l ed  i n  the a i r c r a f t  when it i s  desired t o  gain addi t ional  
system or miss i le  data.' 

Page 13 of 40 



Addendum No. 
t o  M I ~ - ~ - 1 8 2 4 3 ~ (  AS) 

3.403 TARGET. - The ta rge t  descript ion w i l l  be as specif ied i n  the  
applicable t e s t  plan prepared by the t es t ing  ac t i v i t y  f o r  the  

pa r t i cu la r  missi le con f ig sa t i on  under t e s t .  

3.4.4 FLIGHT TEST CONDITIONS. - The f l i g h t  t e s t  conditions w i l l  be 
as speci f ied  i n  the  applicable t e s t  plan f o r  the missi le con- 

f igurat ion under t e s t  as prepared by the  t e s t i ng  ac t i v i t y  and approved by 
the  NAVAIRSYSCOM. 

304.5 ALLOCATION. - Launching a i r c r a f t  and f l i g h t  conditions s h a l l  be 
chosen i n  a random fashion from the  f l i g h t  t e s t  plan, so  as  t o  

exercise the  miss i le  across the  performance envelope while avoiding extreme 
or marginal performance regions. 

3.4.6 MEASUREMENT AW) ANALYSIS. - The t e s t i ng  ac t iv i ty  sha l l  monitor 
and record telemetered information from each attempted launch 

or launch. Information so recorded s h a l l  be analyzed by the  producer and 
the t es t ing  ac t i v i t y  following each f l i g h t ;  the  r e su l t s  of' such analysis  
s h a l l  be contained i n  the  t e s t  reports  and summarized i n  the  reports  re- 
quired under 5.1 herein. 

3 *5 LABORATORY EVALUATION TESTS. - A t  l e a s t  one sample of each 
production l o t  of guidance-control sections, motms, wqheads 

and safety-arming devices s h a l l  be subjected t o  laboratory evaluation t e s t s .  
C 

conducted by the t e s t i ng  ac t i v i t y  and which may be observed by the  pro- 
ducer. Samples subjected t o  t h i s  t e s t  s h a l l  not be subsequently subjected 
t o  the ground and prelaunch t e s t s  of 3.3 or the f ree-f l ight  t e s t s  of 3.4. 
Sample equipment performance i n  the laboratory evaluation t e s t s  s h a l l  be sum- 
marized by the  t es t ing  a c t i v i t y  and s ign i f i can t  r e su l t s  documented i n  the  
f i n a l  report  of 5.1; and the  r e su l t s  of these t e s t s  s h a l l  be included i n  
the scoring requirements of 4.1.4. A s  a minimum t e s t  requirement of the  
guidance-control section, the  t e s t i ng  a c t i v i t y  s h a l l  perform ( a )  a d is-  
assembly inspection of the  sample t o  determine i t s  conformance with accepted 
qua l i ty  standards of manufacture, and conformance t o  applicable drawings 
and documentation, and (b) t e s t s  of se lected c i r c u i t s  t o  determine the  
extknt of tolerance variat ions.  I n  addition, when the f l i g h t  t e s t s  of a 
l o t  have not included t e s t s  of the  ce r ta in  performance objectives, then a 
randomly se lected guidance-control section of the  l o t ,  following the  f l i g h t  
t e s t  ser ies ,  s h a l l  be subjected t o  laboratory t e s t s  t o  observe operation of 
components which perform these functions. 

When a miss i le  deficiency i s  observed in any of these t e s t s ,  the  
remaining samples of t he  l o t  s h a l l  be subjected t o  the  t es t ,  i n  order t o  
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determine whether the  observed deficiency i s  of a random o r  systematic 
nature. Results of laboratory t e s t s  conducted s h a l l  include information 
and analysis  of random component f a i l u r e s  encountered during the  course of 
t e s t ing .  

3.501 WARHEAD FIRIIiG TEST. - One sample warhead of each production l o t  
s h a l l  be subjected t o  a s t a t i c  f i r i n g  t e s t ,  u t i l i z i n g  a simu- 

l a t e d  safety-arming device, i n  a su i t ab le  arena. The t e s t  conditions s h a l l  
be i n  accordance with Specif icat ion , and s h a l l  u t i l i z e  
a varying s t a b i l i z a t i o n  temperature from sample t o  sample. Assessment of 
warhead performance s h a l l  be as follows: 

3.5.1.1 SUCCESSFUL WARKEAD PERFORMANCE. - Those warheads, which when 
subjected t o  t h e  s t a t i c  f i r i n g  t e s t ,  indica te  t h a t  the  warhead 

has met the  perfornance requirements of of Speci f ica t ion  s h a l l  
be scored as sa t i s fac to ry  on the  char t  of f igure  ll. 

( a )  Due t o  warhead - Those warheads which, when tested,  f a i l  t o  
meet the  performance requirements of of Speci f ica t ion  

i , and it i s  determined t h a t  the  f a i l u r e  was due t o  the  warhead, 
1 

s h a l l  be  scored as  unsat i s fac tory  on t h e  char t  of f igure  ll. 

(b )  Due t o  other  causes - Those warheads which, when tested,  
f a i l  t o  demonstrate sa t i s fac to ry  performance of the  warhead, and 

it i s  determined t h a t  the  f a i l u r e  was due t o  other than the  warhead, s h a l l  
be scored as "No Test" and omitted from the  scoring chart .  

3.5.1.3 INSPECTION TO DOCUMENTATION. - One miss i le  frm each t e s t  sample 
which has passed the  individual  t e s t  s h a l l  be shipped t o  the  

NAVAIRSYSCOM Tech. Rep., Panona f o r  inspection t o  documentation. This mis- 
s i l e  s h a l l  conform t o  the  applicable documentation t o  be accepted. Lot 
r e j ec t ion  may occur only f o r  lack of conformity. 

4. SAMPLING, INSPECTION, AND TEST PROCEDURFS . 
4.1  SEUCTION. - A l l  miss i le  guidance-control sections, motors, war- 

heads, and safety-arning devices se lec ted  for  the  production 
miss i le  t e s t  program w i l l  be chosen by the cognizant Government representa- 
t i v e  from the  production quan t i t i e s  accepted by the  cognizant Government 

' 

representat ive a t  the  producer's p lant .  Samples w i l l  be se lec ted  a t  random 
i n  such a manner as  t o  assure a f a i r  representat ion of t h e  production l o t  
( s e e  4.1.2). Samples s h a l l  not be se lec ted  which have been subjected t o  
environmental t e s t i n g  or  any other  specia l  t e s t s  which would render the  
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passed a l l  previous t e s t s ,  s h a l l  be ins ta l l ed  on a compatible a i r c r a f t  and 
taken a l o f t  and gYven the  prelaunch t e s t .  The a i r c r a f t  launching equipment 
may be modified 6 4  as t o  provide t h e  option af energizing t h e  miss i le  during 
the  airborne period. Suf f i c i en t  miss i le  guidance-control sec t ions  s h a l l  be 
se lec ted  a t  random from the  miss i les  which have successful ly passed the  
Depot Test, f o r  configuration with telemetering f o r  the  Free-Flight Test. 
Missi les  subjected t o  the  Wee-Flight Test s h a l l  have successful ly passed 
a l l  previous t e s t s .  

4.1.3.4 CONFIGURATION OF FREE-FLIGHT TEST MISSILES. - The conf i g u r a t i  on 
of Free-FJight Test miss i les  s h a l l  cons is t  of the  miss i le  

guidance-control section, rocket  motor, complete telemetry (6.1.8( a) )  and 
saf  ety-arming device. 

4.1.3.5 LABORATORY EVAUJATIONTESTS. -Sample miss i le  guidance-control 
s e c t i  ons, motors, warheads, and saf  ety-arming devices remaining 

a f t e r  the  Free-Flight Tests  s h a l l  be selected as required f o r  the  Labora- 
to ry  Tests of 3.5. 

4.1.4 SCORING 
. . . . 
9 .  I . . 4.1.4.1 SCORING -ASSEMBLEDROUNDQUALITY. - F o r  appra isa l  of compliance 

i\ . with the  assembly requirements of 3.1.4 ( spec i f i ca t ion  f o r  
Assembled Round AIM-7E-2 Guided Missile),  all miss i les  given receiving 
inspection t e s t s  s h a l l  be scored on f igure  9. 

4.1.4.2 SCORING - GUIDANCE-CONTROL SECTIONS. - 
( a )  R e l i a b i l i t y  - For appraisal  of compliance with t h e  r e l i a b i l -  
i t y  requirements of of Specif icat ion , a l l  Depot 

Tests, repeated Depot Tests, and Prelaunch Tests s h a l l  be scored on 
f igures  1 & 2. 

( b )  Performance - For appraisal  of compliance with the  perform- 
ance requirements of of Speci f ica t ion  ) all 

miss i les  t e s t e d  i n  the  Free-Flight Tests (except those designated "No 
~ e s t " )  s h a l l  be scored on f igures  3, 4, and 5. 

4.1.4.3 SCORING -MOTOR. - 
( a )  Inspection - For appra isa l  of compliance with the  qua l i ty  
requirements of Speci f ica t ion  , a l l  motor inspection 

t e s t s  and assembly mating checks s h a l l  be scored on f igure  6. 

Page 17 of 40 



Addendum No. 
t o  M I L - D - ~ ~ ~ ~ ~ A ( A s )  

( b )  Performance - For appra isa l  of compliance with the  perform- 
ance requirements of of Speci f ica t ion  , a l l  

motors t e s t e d  i n  the  Free-Flight Test (except those designated "No ~ e s t " )  
s h a l l  be scored on f igure  7. 

4.1.4.4 SCORING - SAFETY-MNG DEVICE. - 
( a )  Inspection - For appra isa l  of compliance with the  q u a l i t y  
requirements of Speci f ica t ion  , a l l  safety-arming 

device inspection t e s t s  and assembly mating checks s h a l l  be scored on 
f i g u r e  8. . 

( b )  Performance - For appra isa l  of compliance with t h e  perform- 
ance requirements of Speci f ica t ion  , all safety-armin 

devices t e s t e d  i n  the  Free-Flight Test (except those designated "No Test" 
s h a l l  be scored on f igure  9.  

4.1.4.5 SCORING - WARHEAD. - 
( a )  Inspection - For appra isa l  of compliance with the  physical  

. . .  design requirements of of Specif icat ion , a l l  
warhead inspection t e s t s  and assembly mating checks s h a l l  be scored on 
f igure  10. 

(b )  Performance - For appra isa l  of compliance with the  perform- 
ance requirements of of Speci f ica t ion  , a l l  

warheads t e s t e d  i n  warhead s t a t i c  f i r i n g  t e s t s  of 3.5.1 (except those desig- 
nated "No ~ e s t " )  s h a l l  be scored on f igure  11. 

4.1.5 MISSILE LAUNCHING. - Each miss i le  se lec ted  f o r  f l i g h t  t e s t  s h a l l  
be launched by the  t e s t i n g  a c t i v i t y  within 60 days from the  date  

of acceptance of the  l a s t  sample miss i le  of the  l o t .  Speci f ic  extensions 
of the  60-day f i r i n g  requirement may be granted by the  NAVAIRSYSCOM. 

4.1.6 DELIVERY OF PRODUCTION TEST MISSILES. - Production t e s t  miss i les  
s h a l l  be del ivered as  d i rec ted  by t h e  NAVAIBYSCOM. 

4.1.7 DISPOSITION. - The dispos i t ion  of miss i le  components not ex- 
.pen&d i n  f l i g h t  t e s t s ,  upon the  completion of the  t e s t  program, 

s h a l l  be as d i rec ted  by the  NAVAIRSYSCOM. 

4.1.8 INSPECTION. - A l l  samples se lec ted  s h a l l  have received individual  
t e s t s  a s  "specified i n  the  applicable design data addendum p r i o r  

t o  de l ivery  f o r  production t e s t ing .  
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4.2 SATISFACTORY PRODUCTION. - Production s h a l l  be considered sa t i s -  
fac tory  when the-following c r i t e r i a  a r e  sa t i s f i ed .  

4.2.1 PRODUCTION LOT CRITERIA*- GUIDANCE-CONTROL SECTION. - Production 
l o t  acceptance c r i t e r i a  are as follows: 

4.2.1.1 flECESVING INSPECTION TEST. - No fa i lu res ,  as defined in 3.2.1 as  
a t t r i bu t ab l e  t o  t he  missi le are  observed i n  the  sample of 13 

missi les subjected t o  receiving inspection t e s t .  

4.2.1.2 DEPOTANDPRELAUNCHTESTS. -Nomore t h a n 2  f a i l u r e s  as defined 
i n  31.2 as a t t r ibu tab le  t o  the missi le a r e  observed i n  the  13 

missi les subjected t o  t e s t .  

4.2.1.3 FREE-FLIGHT TEST. - 
4.2.1.3.1 TEST CRITERIA. - Table I presents by stages, the.number of 

missi les of each t e s t  samplewhich s h a l l  be subjected t o  the  
Free-Flight Test, and indicates the  number of missi le f a i l u r e s  which a re  
cause f o r  re jec t ion  of the  l o t  represented by the  sample. 

( a )  I n  Stage I, i f  three  missiles fail, t e s t i ng  sha l l  cease, 
the  l o t  s h a l l  be rejected.  

(b )  I n  Stage 1.1, i f  the  t e s t  sample exceeds the  number of f a i l -  
ures permitted i n  Table I, the l o t  represented by such t e s t  

samples s h a l l  be suspended pending the outcome of the  succeeding l o t ;  
should the succeeding l o t  be re jec ted the suspended l o t  s h a l l  a l so  be  re-  
jected;  should the  succeeding l o t  be accepted, suspended l o t  s h a l l  a l so  be 
accepted provided no general discernible cause of f a i l u r e  of the suspended 
l o t  has been disclosed. 

( c) I n  Stage 111, i f  the t e s t  sample exceeds the  number of 
f a i l u r e s  permitted i n  Table I, the  l o t  represented by such t e s t  

samples s h a l l  be  suspended pending the  outcome of the  succeeding l o t .  
Testing of the  succeeding l o t  s h a l l  immediately rever t  t o  Stage 11. Should 
the  succeeding l o t  be re jec ted the suspended l o t  s h a l l  a l so  be rejected. 
Should the  succeeding l o t  be  accepted, the suspended l o t  s h a l l  a l so  be ac- 
cepted provided no general discernible cause of f a i l u r e  of the  suspended lo t .  
has been disclosed. 

(d)  I n  every case of l o t  suspension e i t he r  i n  Stage I1 or Stage 
I11 an accept/reject  decision must'be made on the bas is  of t e s t -  

ing the  succeeding l o t  sample. 
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Table 1. Stages fo r  Free-Flight Tests 

- Stage I s h a l l  be used a t  the  s t a r t  of a contract, a f t e r  a major 
design or model change, and when two successive l o t  samples f a i l  t o  meet 
e i t he r  the c r i t e r i a  f o r  Stage I1 or Stage I11 acceptance. 

Stage 

I 
I1 

I11 

Stage I1 s h a l l  be used a f t e r  two successive t e s t  sample quanti- 
t i e s  have passed while i n  Stage I, and when the preceding t e s t  sample quan- 
t i t y  f a i l s  t o  meet the  c r i t e r i a  of Stage I11 acceptance. Once Free-Flight 
t e s t ing  has advanced from Stage I t o  Stage 11, or  has reverted t o  Stage I1 
from Stage 111, t e s t i ng  sha l l  remain i n  Stage I1 u n t i l  two successive l o t  
samples have e i t he r  f a i l e d  or passed. 

Stage I11 s h a l l  be used a f t e r  two successive t e s t  sample quan- 
t i t i e s  have passed while i n  Stage 11. Once f ree - f l igh t  t e s t ing  has ad- 
vanced from Stage I1 t o  Stage 111, tes t ing s h a l l  remain i n  Stage I11 u n t i l  
a l o t  sample fails t o  meet the  acceptance c r i t e r i a  of Stage 111; i n  which 
case the  succeeding l o t  s h a l l  be tes ted  i n  Stage 11. 

Test Sample 

- ,8 
5 
2 
4 

!+ .2.1.4 CUMULATIVE GUIDANCE-CONTROL SECTION PRODUCTION CRITERIA. - The 
cumulative r e su l t s  of t e s t s ,  including both i n i t i a l  t e s t s  con- 

ducted on f i r s t  submittal  of l o t s  and subsequent t e s t s  conducted a f t e r  
resubmittal, l i e  above t he  low limits shown i n  f igures 1, 2, 3, 4, and 5, 
as calculated by 6.2. 

4.2.2 PRODUCTION LOT CRITERLA - ROCKET MOTOR MK-MOD-.- Production 
l o t  acceptance c r i t e r i a  a re  as follows: 

~ u c c e s s e s / ~ c c e p t  

6 
4 
2 
3 

4.2.2.1 MOTOR INSPECTION AND ASSEMBLY MATING CHECKS. - No fa i lu res  as 
defined i n  3.2 as a t t r ibutable  t o  t he  rocket motor are  observed 

i n  the  rocket motors subjected t o  inspection and assembly mating checks. 

F a i l u r e s / ~ e  j e c t  

3 
2 
2 
2 .  

4.2.2.2 MOTOR FREE-FLIGHT TEST. - No fa i lu res  as defined i n  3.3.1.1.4 as 
a t t r i bu t ab l e  t o  t he  rocket motor a re  observed i n  the rocket 

motors subjected t o  f r e e - f l i gh t  t e s t .  
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4.2.2.3 CUMULATIVE ROCKET MOTOR PRODIlCTION CRITERIA. - The cumulative 
resu l t s  of t es t s ,  including both i n i t i a l  t e s t s  conducted on f i r s t  

submittal of l o t s  and subsequent t e s t s  conducted a f t e r  resubmittal, l i e  
above the  low l imits  shown i n  f igures 6 and 7. 

4.2.3 PRODUCTION LOT CRITERIA - SAFGPY-ARMING DEVICE. - Production l o t  
acceptance c r i t e r i a  a re  as follows: 

4.2.3.1 SAFETY-ARKLIG DEVICE RVSPECTIQNANDASSB4BLYMATINGCHECIGS. - 
No fa i lu res  as defined i n  3.2 as a t t r ibutable  t o  the safety- 

arming device are  observed i n  safety-arming devices subjected t o  inspection 
and assembly mating checks. 

4.2.3.2 SAFETY-ARMING DEVICE FREE-FLIGMI TEST. - No fa i lu res  as defined 
i n  3.3.1.1.6 as a t t r ibutable  t o  the safety-arming device are  

observed i n  the safety-arming devices subjected t o  Free-Flight ~ e s t ;  

4.2.3.3 CUMULATIVESAFETY-ARMTNGDENICEPR0MK:nONCRITERLA. -The  cumu- 
l a t i ve  resu l t s  of t es t s ,  including both i n i t i a l  t e s t s  conducted 

on f i r s t  submittal of l o t s  and subsequent t e s t s  conducted a f t e r  resubmittal, 
l i e  above the l o w  limits shmn i n  f igures 8 and 9; 

( 4.2.4 PRODUCTION LOT C R I T E R I A  - WARHEAD. - Production l o t  acceptance 
c r i t e r i a  a re  as  follows: 

4.2.4.1 WARHEAD INSPEC'ITON AND ASSEMBLY MATING CHECKS. - Bo fa i lu res  as 
defined i n  3.2 as a t t r ibutable  t o  the warhead are observed i n  

the  warheads subjected t o  inspection and bssembly mating checks. 

4.2.4.2 WARHEADFTRINGTEST. -No fa i lu res  a s d e f i n e d i n 3 . 5 . 1 a s  a t t r i b -  
utable t o  the  warhead a re  observed i n  the  warheads subjected t o  

the  s t a t i c  f i r i n g  t e s t .  

4.2.4.3 -VE WARHEAD PRODUCTION CRITERIA. - The cumulative r e su l t s  
of t es t s ,  including both i n i t i a l  t e s t s  conducted on f i r s t  sub- 

mi t ta l  6f l o t s  and subsequent t e s t s  conducted a f t e r  resubmittel, l i e  above 
the l m  l imi t s  shown i n  f igures  10 and U. 

4 *3 CESSATION OF F'LJGHT TESTS 

' 4.3 -1 CESSATION OF GUIDANCE-CONTROL SEC!I!IOH TESTS. - Flight t e s t s  of 
a guidance-control section l o t  s h a l l  be terminated when one 

of the  following cmdit ions  have occurred: ( l i s t )  
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4.3.2 CESSATION OF ROCKET MOTOR TESTS. - F l i g h t  t e s t s  of a rocket 
motor production l o t  s h a l l  be terminated when one f a i l u r e  

(3.3.1.1.4) i s  observed i n  a sample motor of the  production l o t  i n  the  Free- 
F l igh t  Test;  f l i d h t  t e s t s  of a rocket motor production l o t  may be termi- 
nated when one fa ' i lure i s  observed i n  inspection and assembly mating checks 
and, in the  judgment of t h e  t e s t i n g  ac t iv i ty ,  such cessat ion act ion i s  
warranted. Cessation of t e s t s  i n  a rocket motor production l o t  s h a l l  not 
cause cessat ion of f l i g h t  t e s t s  of the miss i l e  when other  rocket motor 
production l o t s  a r e  avai lable  and may be used. 

4 -3 -3  CESSATION OF SAFETY-ARMING DEVICE TESTS. - Fl igh t  t e s t s  of a 
safety-arming device production l o t  s h a l l  be terminated when one 

f a i l u r e  (3.3.1.1.6) i s  observed i n  a sample device of the  production l o t  i n  
the  f r ee - f l igh t  t e s t ;  f l i g h t  t e s t s  of a safety-arming device production l o t  
may be terminated when one f a i l u r e  i s  observed i n  inspection and assembly 
mating checks and, i n  t h e  judgment of the  t e s t i n g  ac t iv i ty ,  such cessat ion 
ac t ion  i s  warranted. Cessation of t e s t s  i n  a safety-arming device produc- 
t i o n  l o t  s h a l l  not cause cessat ion of f l i g h t  t e s t s  of the  missi le  when 
other  safety-arming device production l o t s  a r e  avai lable  and may be used, 
o r  when the  device i s  not required f o r  spec i f i c  f l i g h t  t e s t s  of other mis- 
s i l e  components. 

4 /4 UNSATISFACTORY PRODUCTION 

4.4.1 UNSATISFACTORY PRODUCTION - GUIDANCE-CONTROL SECTION. - Produc- 
t i o n  s h a l l  be considered unsat i s fac tory  when one or more of the  

conditions of 4.2.1 a r e  not  s a t i s f i e d .  

4.4.2 UNSATISFACTORY PRODUCTION - ROCKET MOTOR. - Production s h a l l  be 
considered unsat i s fac tory  when one o r  more of the  conditions of 

4.2.2 a re  not s a t i s f i e d .  

4.4.3 UNSATISFACTORY PRODUCTION - SAFETY-AIWING DEVICE. - Production 
s h a l l  be considered unsat isfactory when one or  more of the  con- 

d i t ions  of 4.2.3 are  not s a t i s f i e d .  

4.4.4 UNSATISF~TORY PRODUCTION - WARHEAD. - Production s h a l l  be con- 
s idered  unsat i s fac tory  when one or more of the conditions of 

4.2.4 are not s a t i s f i e d .  

4 - 5  ACTION I N  THE' EVENT OF UNSATISFACTORY PRODUCTION. - The act ion 
t o  be taken i n  the  event of unsat i s fac tory  production s h a l l  be 

as follows: 
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4.5.1 FAILURF OF A MISSILLF: LOT SAMPLE TO SATISFY CRITEBIA 

4.5.1.1 RECEIVING INSPECTION. - I f  a l o t  f a i l s  t o  s a t i s f y  the  c r i t e r i a  
of 4.2.1.4, each f a i l e d  missi le s h a l l  be examined by the t es t ing  

a c t i v i t y  and the producer t o  es tab l i sh  the reason f o r  fa i lu re .  Lots, and 
s a l e s  which f a i l  due t o  established defects in material,  workmanship, or  
o ther  non-conformance t o  the  requirements of the  assembled-round contract 
s h a l l  be returned t o  t he  contractor for  correction i n  accordance with the 
guaranty provisions of t h e  contract.  Upon reacceptance by the cognizant 
Government inspector, another sample of 13 missi les s h a l l  be selected a t  
random from the  l o t  and t es ted  as provided in  4.1.3. 

4.5.1.2 DEPOT AND PRELAUNCH. - If a l o t  f a i l s  t o  s a t i s f y  the  c r i t e r i a  of 
4.2.1.1, each f a i l e d  guidance-control section s h a l l  be examined 

by the t es t ing  a c t i v i t y  and the  producer t o  es tab l i sh  the  reason( s) f o r  
fa i lure .  Lots, and samples which f a i l  due t o  established defects i n  mate- 
r i a l ,  workmanship, or other non-conformance t o  the requirements of the 
contract  s h a l l  be returned t o  the  producer f o r  correction i n  accordance 
with the  guarantee provisions of the  contract. Upon reacceptance by t he  
cognizant Government inspector, another sample of 13 missiles s h a l l  be 
se lected at random from the  l o t  and tes ted  as provided i n  4.1.3; new sample 
being-selected a t  random s o  as not t o  exclude the  missi les i n  the  previous 
sample. 

4.5.1.3 FPEE-FLIGHT. - If a lo t ,  o r  several  l o t s  collect ively,  f a i l  t o  
s a t i s f y  the c r i t e r i a  of 4.2.1.3, the  producer and the  t es t ing  

ac t i v i t y  s h a l l  invest igate  t h e  possible causes of fa i lu re .  Acceptance of 
guidance-control sections a t  the  producer's plant  may be suspended pending 
invest igat ion of the  problems and an agreed on course of corrective action 
between t h e  producer and t he  NAVAZRSYSCOM. When it i s  concluded t h a t  t he  
indicated f a i l u r e  of the  l o t  o r  l o t s  was due t o  the guidance-control sec- 
tion, the l o t  or  l o t s  s h a l l  be returned t o  the  producer f o r  correction i n  
accordance with the  guarantee provisions of the  contract.  Upon reacceptance 
by the  cognizant Government inspector, another sample s h a l l  be selected 
from the  l o t  and t e s t ed  as provided i n  4.1.3. 

4.5.1.4 CUMULATIVE PRODUCTION CRITERIA. - If the cumulative resu l t s  of 
t e s t s  p lo t t ed  o r  calculated i n  accordance with 4.2.1.3 f a l l  be- 

low the  l w e r  limits and thus i n  the  re jec t ion area, acceptance of guidance- 
control  sections a t  the  producer's p lant  may be suspended pending investi-  
gation of the  problems and an agreed on course of correctibe action between 
the  producer and the NAVAIRSYSCOM. The NAVAIRSYS.COM reserves the  r igh t  of 
determination of t he  f i n a l  course of action including t he  resumption of 
acceptance. 
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4.5.2 FAILURE OF ROCKET MOTOR LOT SAMPLE TO SATISFY CRITERIA 

4.5.2.1 ROCKETMOTOR INSPECTION AND ASSEMBLY MATINGTESTS. - I f  a l o t  
f a i l s  t o  s a t i s f y  the c r i t e r i a  of 4.2.2.1, and addit ional  sample 

of 20 motors of the production l o t  s h a l l  be selected 'and examined by the 
t e s t i ng  ac t i v i t y  h d  the  producer t o  es tabl ish  whether addit ional  reason(s) 
f o r  f a i l u r e  ex i s t .  Lots, and samples which f a i l  due t o  established defects  
i n  material, workmanship, or other non-conf ormance t o  the requirements of 
the  contract  s h a l l  be returned t o  t he  producer f o r  correction i n  accord- 
ance with the  guarantee provisions of the  contract. Upon reacceptance by 
the cognizant Government inspector, another. sample of six rocket motors 
s h a l l  be seleCted a t  random from the l o t  and t es ted  as provided i n  4.1.3; 
new sample being se lected a t  random so  as not t o  exclude the  motors i n  the  
previous sample. 

4.5.2.2 ROCKET MOTOR FREE-FLIGHT TESTS. - I f  a l o t  f a i l s  t o  s a t i s f y  the 
c r i t e r i a  of 4.2.2.2, an addit ional  sample of faur rocket motors 

s h a l l  be se lected and subjected t o  instrumented restrained f i r i n g  t e s t s .  
The producer and the t es t ing  a c t i v i t y  s h a l l  analyze the t e s t  data and s h a l l  
invest igate  the  possible causes of fa i lu re .  Acceptance of rocket motors 
a t  the  producer's p lant  may be suspended pending investigation of the prob- 
lems and an agreed on course of 'correct ive  action between the  producer and 
t he  NAVAIRSYSCOM. When it i s  concluded t ha t  the  indicated fa i lure-  of the  
l o t  was due t o  the  motor, the  l o t  s h a l l  be returned t o  the producer f o r  

( 

correction i n  accordance with the guarantee provisions of the  contract.  
Upon reacceptance by the cognizant Government inspector, another sample 
s h a l l  be se lected from the  l o t  and t e s t ed  as provided i n  4.1.3. 

4.5.2.3 ROCKET MOTOR CUMULATIVE PRODUCTION CRITERIA. - If the  cumulative 
r e su l t s  of motor t e s t s  p lot ted  o r  calculated i n  accordance with 

4.2.2.3 f a l l  below the  lower limits and thus i n  the re jec t ion area, accept- 
ance of rocket motors a t  t he  producer's plant  may be suspended pending in- 
ves t igat ion of the  problems and an agreed on course of corrective action 
between the producer and the  NAVAIRSYSCOM. The NAVAIRSYSCOM reserves the  
r i g h t  of determination of the  f i n a l  course of action including the resump- 
t i o n  of acceptance. 

4.503 FAILURE OF SAFETY-ARMING DEWICE LOT SAMPLE TO SATISFY CRITERIA 

4.5.3.1 SAFETY-mNGDmCEINSPECTIONANDASSaYMATINGTESTS. - I f  
a l o t  f a i l s  t o  s a t i s f y  the  c r i t e r i a  of 4.2.3.1, an addi t ional  

sample of 20 safety-armihg devices s h a l l  be selected and examined by the  
t e s t i ng  a c t i v i t y  and the  producer t o  es tabl ish  whether addit ional  reason(s) 
f o r  f a i l u r e  ex i s t .  Lots and samples which f a i l  due t o  established defects  
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i n  material, workmanship or other non-conformance t o  the  requirements of the 
contract  s h a l l  be returned t o  the producer for  correction i n  accordance 
with the guarantee provisions of the  contract.  Upon reacceptance by the 
cognizant Government inspector, another sample of s i x  safety-arming devices 
s h a l l  be se lected a t  ran'dom from the  l o t  and t es ted  as provided i n  4.1.3; 
new sample being se lected a t  random s o  as not t o  exclude the  devices i n  the 
previous sample.. 

4.5.3.2 SAFETY-ARMING DEVICE FREE-FLIGHT TESTS. - I f  a l o t  f a i l s  t o  
s a t i s f y  the  c r i t e r i a  of 4.2.3.2, an addit ional  sample of four 

safety-arming devices s h a l l  be subjected t o  instrumented simulated f l i g h t  
operation a t  the  t es t ing  ac t i v i t y  environmental t e s t  f a c i l i t y .  The pro- 
ducer and t he  t e s t i ng  a c t i v i t y  s h a l l  analyze the t e s t  data and s h a l l i n -  
ves t igate  the  possible causes of fa i lu re .  Acceptance of safety-arming 
devices a t  the  producer's p lant  may be suspended pending investigation of 
t he  problems and an agreed on course of corrective action between the  pro- 
ducer and the  NAVAIRSYSCOM. When it i s  concluded t ha t  the indicated f a i l -  
ure of the l o t  was due t o  the safety-arming device, the  l o t  sha l l  be re- 
turned t o  the  contractor f o r  correction i n  accordance with the guarantee 
provisions of the  contract.  Upon reacceptance by the  cognizant Government 

, inspector, another sample s h a l l  be se lected from the l o t  and tes ted  as 
/ 
\.. provided i n  4.1.3. 

4.5.3.3 S A F E T Y - A R M I N G D ~ C E ~ T I V E P R O D U C T I O N C R I T E R I A .  - I f  the  
cumulative r e su l t s  of safety-arming device t e s t s  plotted o r  

calculated i n  accordance with 4.2.3.3 f a l l  below the  lower limits and thus 
i n  the re jec t ion  area, acceptance of safety-arming devices a t  the producer's 
p lant  may be suspended pending investigation of the problem and an agreed 
on course of corrective action between the producer and the  NAVAIRSYSCOM. 
The NAVAIRSYSCOM reserves the  r i gh t  of determination of the f i n a l  course of 
act ion including the  resumption of acceptance. 

4.5.4 FAILURF OF WARHEAD LOT SAMPIE TO SATISFY CRITERIA 

4.5.4.1 WARHEAD INSPECTION AND ASSENBLY MATING TESTS. - I f  a l o t  f a i l s  
t o  s a t i s f y  the  c r i t e r i a  of 4.2.4.1, an addit ional  sample of 2 0  

warheads s h a l l  be se lected and examined by the t es t ing  ac t i v i t y  and the 
producer t o  es tab l i sh  whether addit ional  reason(s) for  f a i l u r e  exis t .  Lots, 
and samples which f a i l  due t o  established defects  i n  material, workmanship 
or other non-conformance t o  the  requirements of the  contract sha l l  be re-  
turned t o  t he  producer fo r  correction i n  accordance with the guarantee pro- 
visions of t h e  contract .  Upon reacceptance by the  cognizant Government 
inspector, another sample of s i x  warheads s h a l l  be selected a t  rand& from 
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the l o t  and tes ted  as provided i n  4.1.3; new sample being selected a t  random 
s o  as not t o  exclude the warheads i n  the previous sample. 

4.5.4.2 WARHEADFTRINGTE3TS. - I f  a l o t  f a i l s  t o s a t i s r n t h e c r i t e r i a  
of 4.2.4.2, an addit ional sample of four warheads sha l l  be sub- 

jected t o  the  stat ' ic  f i r i n g  t e s t  of 3.5.1. The producer and the tes t ing  
ac t iv i ty  sha l l  analyze the t e s t  data and sha l l  investigate the possible 
causes of fa i lu re .  Acceptance of warheads a t  the producer's plant  may be 
suspended pending investigation of the problems and an agreed on course of 
corrective action between the producer and the  NAVAIRSYSCOM. When it is 
concluded tha t  the indicated f a i l u r e  of the l o t  was due t o  the warhead, the  
l o t  sha l l  be returned t o  the  producer fo r  correction i n  accordance with the  
guarantee provisions of the contract. Upon reacceptance by the cognizant 
Government inspector, another sample sha l l  be selected from the l o t  and 
tes ted  as provided i n  4.1.3. 

4.5.4.3 WARKEAD CUMULATIW PRODUCTION CRITERIA. - I f  the cumulative 
r e su l t s  of warhead t e s t s  plotted or calculated i n  accordance with 

4.2.4.3 f a l l  below the lower l i m i t s  and thus i n  the rejection area, accept- 
ance of warheads a t  the producer's plant  may be suspended pending investi-  
gation of the problems and an agreed on course o f  corrective action between 
the  producer and the NAVAIRSYSCOM. The NAVAIRSYSCOM reserves the r igh t  of 
determination of the f i n a l  course of action including the resumption of 
acceptance. 

5 REPORTS 

5 1 TEST REPORTS. - Within 24 hours a f t e r  completing a l l  Depot and 
Prelaunch Tests of a l o t  sample, and a f te r  each launching the  

tes t ing  ac t iv i ty  s h a l l  submit a preliminary report of the r e su l t s  t o  the 
NAVAIRSYSCOM. The tes t ing  ac t iv i ty  s h a l l  furnish the producer(s) with the  
conclusions contained i n  the preliminary report. Within eight working days 
following the completion of the  l o t  t e s t  the tes t ing  ac t iv i ty  sha l l  submit 

. .  - , .fiue copies of the  f i n a l  report t o  the NAVAIRSYSCOM ( ~ t t n :  AIR-S~&) and 
one copy of t h i s  f i n a l  report t o  the  producer( s) . I f  the  producer does not 
concur with t he  tes t ing  ac t i v i t y  f i n a l  report, he shall, within one work- 
ing day of receipt  of such reports, inform the NAVAIRSYSCOM, (AIR-51&) 

, di rec t ly  with reasons therefor. The producer sha l l  simultaneously send a. 
I 

I 
copy of t h i s  non-concurrence t o  the tes t ing activity.  

6.1 DEFINITIOE. - Definitions and interpretations of terminology 
used herein are as follows: 
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6.1.1 !TECHNICAL CONTROL. - Technical control  is defined as the  spe- 
c ia l ized or professionel  guidance and direction exercised by an 

authori ty of the Naval Establishment i n  technical  matters. Included i n  
technical  control i s  the  au thor i ty  t o  conduct, a l t e r ,  or stop t e s t s  author- 
ized by the  NAVBIRSYSCOM according t o  the  d ic ta tes  of safety, interference 
t o  other projects, compliance with contractual specifications, or  undue 
expenatures of Government Arnds or property. 

6.1.2 TECHNICAL DIRECTION. - Technical d i rect ion i s  defined as includ- 
ing t h e  f o r d a t i o n  of general t e s t  programs and d e t a i l  t e s t  

plans, t he  preparation of a r t i c l e s  t o  be tested,  t he  prosecution of a r t i c l e  
t e s t s ,  the evaluation of t e s t  data, the reporting of t e s t  results ,  and t he  
or ienta t ion of the t e s t  program and plans based on these data. 

6.1.3 NAVAIRSYSCOM. - Any reference t o  t h e  "IWVAIRSYSCOM" herein s h e l l  
mean the  Naval A i r  Systems Canmand, Department of the  Navy, 

Washington, D. C. 

6.1.4 OESER\;ERS. - Qual i f ied  personnel, t h a t  w i l l  closely follow the  
prcgress of t he  miss i le  through t e s t  and f l i gh t  evduat ion.  

/' 
6.1.5 PRODUCER. - The prod-dcer i s  the contractor or rework ac t i v i t y  

'\ responsible f o r  manufacture, repair ,  refurbishment, assembly, 
and t e s t  of air-launched missi les.  

6.1.5.1 CONTRACTOR. - Reference t o  contractor herein sha l l  mezn the  
contractor(s) of the  guidance-control sectioc, rocket motor, 

safety-arming device or wzrhead, as applicable. 

6.1.6 PPPLIC.r;BZ EPArGBOOKS. - Any reference t o  epplicable handbooks 
hereir. s ha l l  mear those publications promulgated by the NAVAIR- 

SYSCOK f o r  the edjustment, t e s t ,  essenbly, and h=c?ling of the equipments 
involved. When available pub l ica t i  cns do not completely r e f l e c t  current 
equ ip~en t ,  modifieii t e s t  procedures nay be used subject t o  concurrence 
Setweec th?  t es t ing  a c t i v i t y  and the contractor. 

6.1.7 DKP3T TEST. - A s  used herein the  term Depot Test s h a l l  nevl 
those t e s t s  normally perforned on missiles received a t  the  Kaval 

Weapo~s Stations, i11 accordance with the Handbook of Operationel Checkout 
Ins t ruct ions  Using Test S e t  AIY/~FM, NAVWEPS 
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6.1.8 TELEMETERING. - For information, telemetry as used herein, 
cons i s t s  of: 

( a) (complete ~ e l e m e t r ~ )  Transmitter Group, Telemetric 
Data , i n  accordance with Specif icat ion 9 and 

Transmitter ~ r o ~ p ;  Telemetric Data , i n  accordance with Speci f i -  
cation 

. ( b )  (v ideo ~ e l e m e t r ~ )  Transmitter Grou~,  Telemetric Data 
i n  accordance with Specif icat ion 

6.1.9 INSTRTmNTATION. - A photon scoring system, u t i l i z i n g  a g m a  
r a y  emissive element i n s t a l l e d  i n  the  miss i le  and a sensing sys- 

tem i n s t a l l e d  i n  t h e  t a rge t ,  may be used f o r  measurement of miss i le  t o  
t a rge t  miss d i s t m c e .  

6.1.10 TECHNICAL OBSERVAT?ON. - Technical obsermt ion i s  defined as 
inc luding observation of the  following: (1)  formulation of gen- 

.era1 t e s t  program and d e t a i l  t e s t  plans; (2) the  preparation of a r t i c l e s  
t o  be t e s t e d ;  ( 3 )  t h e  p r o s e c u t i o ~  of a r t i c l e  t e s t s ;  (4)  the  evaluation of 
t e s t  data; ( 5 )  t he  r epor t  of t e s t  r e su l t s ;  and (6) the  r eo r i en ta t ion  of t h e  
t e s t  program. / 

6.1.11 PRELP-UNCH TEST. - Missi les  s h a l l  be considered t o  be i n  a pre- 
L 

launch status when: ( 1 )  they h ~ v e  successf'ully passed Depot 
Tests,  (2)  have success fu l ly  passed complete Iliissile assembly checks, and 
(3)  have been mounted on the  launchers, taken a l o f t  a d  powered. 

6.1.12 FRJIE-FidGHT TEST. - Missi les  s h a l l  be considered t o  be i n  Free- 
F l i g h t  Tes t  s t a t u s  when they have successful ly passed Depot and 

Prelaunch Tests ,  and the  p i l o t  a t t e q t s  t o  launcli, or launches t h e  miss i le .  

( a )  The curves  show^ in f igures 1 through ll i l l u s t r a t e  the  2.0 
siglils l i m i t  ( lower 95 percent confidence l ~ i t )  of the  bas ic  

r e l i a b i l i t y  l i n e .  F i 6 v e s  1 through l l  may be construc'ted t o  include the  
scoring of all miss i l e  t e s t s  i n  a t e s t  program,. i n  the  fol luding manner: 

Page 28 of 43 



I 
'\ 

Addendum No. 
t o  M T L - D - ~ ~ ~ ~ ~ A ( A S )  

Sigma is  computed by assuming t ha t  the  Bincaninal d is t r ibut ion 
i s  applicable and thus using the formula - 

= n p q  

in which n = the cumulative number of t e s t s  

p = the specified probabil i ty of success 

Sample conputati on : 

I n  f i gu re  1, the specified r e l i a b i l i t y  of 95 percent a t  n = 20 
t e s t s ,  p rduces  a cumulative success nunber of 19. 

Xaw = n p q, i n  which n = 20, p = .95 and q = .05 

So = 0.95 = 0.9746 . . . (approximately). 

then 2.0 ' = 1.949 . . . ( approximately) . 
So the  l i m i t  l i n e  i s  a t  

19 - 1.949 = 17.051 (approximately), 
successful missiles i n  20 tes t s .  

(b )  The upper curves shown in  f igures 4 and 5 i l l u s t r a t e  the  1 
s i p  limit (upper 68 percent confidence l ~ t )  of r e l i a b i l i t y  

l ines  designated as performance targets.  The upper curves of f igures 4 and 
5 may be u t i l i z e d  fo r  award of incentive fees, as provided f o r  i n  the pro- 
duction contract.  

Page 29 of 40 



Addendum No. t..t !: 
to MIL-D-18243 A(AS.) ' 

0 4 8 12 16 20 24 28 

CUMULATIVE MISSILES TESTED 

Figure 1. Score  Chart  f o r  Depot Tests 
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0 4 8 12 16 20 28 
CUMULATIVE MISSILES TESTED 

Figure 2. Score Chart for Prelaunch Tests 
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SAT ISFACTORY 

CUMULATIVE MISSILES TESTED 

F i g u  Score Chart  f o r  Flight Tests 
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CUMULATIVE MISSILES TESTED 

Figure 4. Score Chart for Launch and Guidance Tests 
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0 4 8 12 16 20 24 28 

CUMULATIVE MISSILES TESTED 

Figure 5 .  Score Chart for Fuzing Tes+.s 
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0 4 8 12 16 20 24 28 

CUMULATIVE MOTORS TESTED 
Figure 6. Score Chart for Rocket Motor Inspection 

and Assembly Mating Checks 
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0 4 8 12 16 20 24 28 

CUMULATIVE MOTORS TESTED 

Figure 7. S c o r e  C h v t  for  Rocket Motor Flight Tests 
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CUMULATIVE SAFEN-ARMING DEVICES TESTED 
Figure  8. Score Chart fo r  Safety-Arming Device Inspec t ion  

and Asseably Mating Checks 
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CUMULATIVE SAFETY-ARMING DEVICES TESTED 

Figure 9 .  Score Chart fo r  S a f e t y - h i n g  Derice F l igh t  Tests 
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0 4 8 12 16 20 24 28 

CUMULATIVE WARHEADS TESTED 
Figure 10. Sccre Chart  f o r  Warhead Inspection and Assenb ly  

Vating C heclrs 
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CUMULATIVE WARHEADS TESTED 

Figure 11. Score 'Chart fo r  k'arhezd Performance Tests 
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The AIM-9D SIDEWINDER Miss'ile i n  serv ice  use, p a r t i c u l a r l y  in South- 
e a s t  Asia, has suf fered  an alarming number of s t r u c t u r a l  f a i l u r e s ,  meny re- 
s u l t i n g  i n  break up of t h e  missile during capt ive f l i g h t  o r  upon a i r c r a f t  
recovery aboard t h e  c a r r i e r .  One o f  'be elements determined (by investi 'ga- 
t i o n  o f  these  f a i l u r e s )  t o  be l ack ing  f o r  thorough engineering eve lue t ion  of 
t h e  problem w a s  a s a t i s f a c t o r y  d e f i n i t i o n  of the  environment seen by the 
n i s s i l e  under s e rv i ce  u s e  condi t ions .  

2. Objective I 
The genera l  o b j e c t i v e  of  t h i s  t e s t  plan is  t o  provide t h e  d e f i n i t i o n  

of  t h e  a i r c r a f t  mi s s i l e  c z p t i v e  f l i g h t  environment on the  F4 and F8 serv ice  
a i r c r a f t  f o r  eva lua t ion  o f  s t r ~ c t u r a l ,  fucc t iona l  a ~ d  system i z t e r f a c e  e f f ec t s  
on m i s s i l e  sys ten  performance. 

3. TZST DESCRIPTION 

1. Test  Objective 

Define worst case condi t ions  f o r  normal a i r c r a f t  miss i le  configurat ion 
f o r  t h e  complete c a ~ t i v e  f l i g h t  cyc le  including c a r r i e r  o r  shore based t ake- .  
o f f  and landing, ant! various f l i g h t  condi t ions and maneuvers t o  which t h e  sys- i 
tem is' normally subjected i n  s e r v i c e  use .  1 I 

2. Spec i f ic  Environnental  Object ives  

Under var ious con f igu ra t ions  o f  a i r c r a f t  launcher and a i rbo rne  s to re s ,  
de f ine  the  following: 

( a )  The s t ruc t ; r rz l  loading  t o  which the  miss i le  airframe, f i n s ,  and 
r a l l e r o n s  a r e  subjected . 

( b )  The v i b r a t i o n s  t o  which t h e  miss i le  is subjected. 

( c ) The t enpe ra tu re  environment, including extremes, g r a d i e z t s  and 
heat  t r a n s f e r  c h a r a c t e r i s t i c s  t o  which t h e  miss i le  i s  subjected. 

3. Test  Plzn 

Environmental d a t a  i s  t o  be obtained on both the  F4 and F8 a i r c r a f t  
d-fling capt ive fl ight of t h e  AIM-9D SlDEWINDER miss i l e  f romtakeoff  t o  land- 
ing .  A matrix of a i r c r a f t ,  s t o r e s  and miss i le  configurations w i l l  be examined 
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under v a r i o u s  worst case ccndi t ions  of weight, MACH No., a l t i t u d e ,  maneuver 
and aerodynamic performance t o  i d e n t i f y  t he  c h a r a c t e r i s t i c s  of t h e  environ- 
ment t o  which the  m i s s i l e  is  subjected.  F l igh t  condi t ions may be modified 
o r  added depending upon a n a l y s i s  of data  gathered from previous f l i g h t s .  A 
s p e c i f i c  test  plan appendix w i l l  be provided p r i o r  t o  commencement of t h e  
program. 

4. T e s t  Method 

The following genera l  t e s t  methods w i l l  be u t i l i z e d :  

Ground Test 

( a )  Conduct mechanical i n t e r f ace  t e s t s  with t e s t  d s s i l e  loaded on 
launch s t a t i o n s .  

( b )  checkout and c a l i b r a t e  i n s t r m e n t a t i o n  under s t a t i c  load 
condi t ions  w i t h  m i s s i l e  on l a u ~ c h e r .  

F l i g h t  Tests  

A f l i g h t  t e s t  appendix w i l l  be provided which s p e c i f i c a l l y  def ines  
t h e  a i r c r a f t ,  miss i les ,  and s t o r e s  configuration, t h e  takeoff ,  f l i g h t  pro- 
f i l e  and l and ing  requirements, ins t r lmentz t ion  and t racking requirements, as 
we l l  as a l l  support,  data c o l l e c t i o n  and ana lys is  requirements f o r  t he  test. 
Requirements-for  chase plane,  photo coverage, vo ice  annotat ion and  time 
r e fe rence  Lnformation w i l l  be spec i f ied .  

C . TEST REQUlXEMERT 

1. T e s t  A r t i c l e s  

A t  a minimun: of f o u r  cur ren t  production, AIM-9D Guidance, Control 
Airframe Groups (GS&A) and i n e r t  motors end varhead sec t ions  ell be required.  
A t  l e a s t  one each s e r v i c e  equipped F4 and F8 a i r c r a f t  w i l l  be requi red .  

2. T e s t  Instr9mentation 

Data w i l l  be obtzined by means of a irborne on-board t a p e  recorder,  
t e lemet ry  u n i t s  and photographic coverage. The following gene ra l  i n s t ru -  
mentztion o f  t h e  mis s i l e  w i l l  be required: 

(a) S t r u c t u r a l  instrumentat ion includes s t r a i n  gages and  low f r e -  
quency a z c e l e r o ~ e t e r s  f o r  ob ta in ing  n o d  forces ,  bending moments, body 
bending and t o r s i o n z l  s t r e s s e s .  
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Tom- (b) Vibration instrumentation includes high frequency accele- 
- eters.and acoustic transducers with a minimum of 20 to XXX) HZ frequency 
response. 

(c) Temperature will be obtained with thermocouples or themisters 
installed in the missile airframe, motor and*warhead sections. 

D . ' DATA REQUIREMENTS AND DOCUME3TATIOIO 

1. Data Collection 

All instrumentation data will be recordaC on magnetic tape with 
voice annotation and time reference information. The following additional 
sources of data will be utilized: 

(a) Aerography data 

(b) Flight crew debriefing 

(c) Photography - motion picture and still 
2. halysis of Data 

Analysis of data collected during the test program will be categorized 
:as follows : 

(a ) Structural Analysis 

Static, d3namics, and combined loading conditions 

(b) Vibration analysis 

Frequency, amplitude and time domain 

( c ) Temperature analysis 

Extremes, gradients, and heat-transfer characteristics 

Interim technical memorandum reports will be provided as the test 
program progresses. A final technical report will summerize all test results 
and include recommendations for areas requiring further engineeriog inves- 
tigation or corrective action. 



Cost Estimates 

1. Cost estimates associated with implementation of the reconmendations 
of Task Team One are as follows (~umerals are keyed to sections of the 
basic report): 

I. NAVAIR Air-to-Air Systems Program Management 

Cost associated with this portion of the report is internal to 
NAVAIR and cannot be estimated at this time. 

11. Quality Control at the Contractors Facility 

Direct costs to NAVAIR to implement this recommendation should 
be zero, and the cost to EAVAIR Programs for Quality Control 
should be reduced. 

111. Local Contractor Government ~epresentative ~ctions 

Direct cost to NAVAiR to implement this recommendation should 
be zero. 

IV. Quality Control Su.rvey of the Contractors Fecility 

Action has already been taken on this recommendation. Sjnce 
costing is internal to NAVAIR it cannot be adequately estimated 
at this tine. 

V. Reliability Studies 

The AWG-10 reliability program at Westinghouse has an initial 
cost of $1.5 million and a recurring cost of $0.5 nxillioc. 
The Sparrow 111, 7E and 7F reliability programs at Rqtheon, 
have an initial cost of $1.33 million and a recurring cost 
of $0.32 million. The Raytheon cost would be lower if this 
reconmendation were apglied only to the 7E or the 'iT', but 
because of duplication of effort which would be involved 
between these two missiles, the reduced cost would be consider- 
ably less than 50$.  The total cost for the Reliability Studies 
and design margin evzluations is estimated at $3.65 million. 

VI. Production Monitcring Tests (PM!F) 

Assuming the tests will be conducted at Tacific Missile Rznge, 
Pt. hgu, where equipments are currently available, the cost 
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of PMT will become part of the normal programs budget and the 
additional cost to NAVAIR at this time should be zero. 

I .  Missile Systems Environmental Test Plan 

Assuming an adequate staff and equipments for the planning, 
instrumenting, conducting and evaluating of thirty environmental 
flights,, the total cost for the flight portion would be $450,000. 
The necessary laboratory environmental effort confirmation and 
to design production evaluation tests will be $600,000. The 
total cost of the missiles systems environmec'&l tests is 
estinated at $1,050,000. 

VIII. Second Source Considerations 

Assuming a rezsonable procurement from the seccnd source, that 
would ettract qualified vendors, a m i n i m  of 100 rounds, and 
assuming the cost for the missile compo~ents end assembly 
would be part of the normal production procurement budget, the 
only initial cost to NAVAB would be the tooling znd start- 
up costs. This is estimated to be $400,000. 

M. Change Control Action (ECP) 

Tlie cost to NAVAIR to inplenent this recommendation should be 
zero. 

2. Totzl estimated cost for ixcplenentation of Team One recommendations is 
$4.28 nillion initially, and $.82 million recurring. Consultation ~ 5 t h  
Westinghouse, Rsytheon, and with Pt. Mugu, was made to assist in the 
formulation of these estimates. 
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