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INTRODUCTION

A. The mission of TASK Team Five was to determine whether or not the
NARF's (Naval Air Rework Facilities) are returning & quality product to

the Fleet. In exemining this question, the Team visited NARF Norfolk,
Cherry Point, North Island, and Alameda. In addition, the Team consulted
with contractor representatives from McDonnell, Raytheon, and Westing-
house. Every level of management associated with the pertinent functions
of concern to this Team was consulted during the visits to these activities.

B. In answer to the sbove question, the NARF's, in general, provide a
product that compares favorebly with the new product from industry, but
the evidence indicatea that both must be improved. The Team Five Report
discusseg 23 specific areas which will effect drastic improvements in not
only the rework process, but all asspects of developing, purcha51ng, using,
and meintaining a weapon system.

C. Team Five unenimously feels that considerable improvements can be
achieved in the rework area if the manegement structure now aveilable were
more effectively employed. In generel, it is felt thet the Naval Air
Systems Cormend Headquarters should retain the over-all policy direction,
funding, and the exercise of any necessary management controls. Specifi-
cally, the Team prcposes that menegement and procedures be improved by:

1. Using the Program Managers' charters to exercise firm control over
all elements of the system.

2. Delegating In-Service Engineering responsibilities to competent
field asctivities for all engineering elements of the air-to-air missile
gystems.,

3. Placing in the formal rework cycle all special support equipment
end ground support equipment used to support the air-to-air missile
systems.

L. Establishing a rework plan, validating this plan using & joint
Navy-Industry Team, and later following up this validation by periodic
audits of the rework process.

5. Instituting an evaluation program for the reworked missile and

missile system components that would routinely and regularly measure the
quelity of the rewvork.
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I  MANAGEMENT AND SUPERVISION

A. Program Management

Conclusion

It is the unanimous view of Team Five that the majority of improyvements
necessary in the rework area can be achieved by more effective use of the
management tools now available. :

Recommendation

Without changing the present functional NAVAIRSYSCOM (Naval Air
Systems Command) organization, provide the Program Managers the staff to
fulfill managerial functions. Provide them sufficient contrcl over the
appropriate desks. Have them designate In-Service Engineering activities
as well as cognizant and participating field activities for all the air-
to-air missile systems' components. 1Insist that the Program Managers.
manage the air-to-air missile programs.

B. Management Techniques and Maintenance Policy

Conclusion

Air-launched weapons as well as all other aeronautical material should
be maintained using the same management techniques. NAVAIRINST 4700.2,
"Naval Aircraft Maintenance Program," should be revised to reflect this
philosophy. Appropriate sections should include airborne weapons. The
instruction should also be directed to all users of the weapon system,

Marine Corps as well as Navy.

Recommendation

Revige NAVAIRINST 4700.2 as an instruction entitled "Aeronautical
Material Maintenance Manual." Reissuance as an OPNAV Instruction should

be considered.

C. IN-SERVICE ENGINEERING

Conclusion

There is a definite lack of external engineering control over the work
performed in the NARF's (Naval Air Rework Facilities). Too many activities
gre involved in decisions and changes in the area of engineering control.
Assignment of responsibilities is not clear. There is no single engineering
activity to which the NARF, other Field Activities, or the Fleet may turn
for quick, responsive, and continuing assistance in solving engineering
problems or in securing technical direction.
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Delegate In-Service Engineering authority and responsibility, not
Basic Engineering, to activities as determined by NAVAIRSYSCOM. The
delegations to the most logical activities would include (not necessarily
assigned to one activity) the In-Service Engineering authority and respon-
sibility for all the various components of the air-to-air missile systems.
See NAVAIRINST 5400,14 of 27 May 1967, which covers the policy and
procedures for delegating authority and responsibility.

‘Recommendation

D. PROFICIENCY INSPECTIONS

Conclusion

A considerable difference exists in the rework process at different
NARF's for the same product. There is a definite lack of test specifica-
tions, procedures, equipment, and qualified personnel to assure & high
quality product is being delivered to the Fleet.

Recommendation

NAVAIRSYSCOM direct NAVAIRSYSCOMREPLANT/PAC to issue, prior to 1 January
1969, a joint instruction initiating an air-to-air weapon system pro-
ficiency inspection to be conducted annually or at such other intervels as
may be deemed necessery, to insure quality products are being delivered to
the Fleet. The instruction should be coordinated with appropriate NAVORD
activities and initiate a similar inspection at appropriate NWS (Naval
Weapon Station), (Air-Launched Missile Divisions) by NAVAIRSYSCOMREP Teams.
Cognizant field activities (NAVMISCEN) (Naval Missile Center), NAVWEPCEN
(Naval WEAPONS Center), QEL (Quality Evaluation‘Laboratory), FMSAEG (Fleet
Missile Systems Anelysis Evaluation Group), etc.) and contractor personnel
will be requested to assist.

E. TECENICALLY ORIENTED MANAGEMENT

Conclusion

Team Five found that NARF managements have not been able to efficiently
staff themselves to effectively adjust to the changing workload which
continues to become more technicelly oriented, with an ever increasing
emphasis on sophisticated electronics.

Recommendation

NARF's re-examine their management needs, particularly as related to the
effective administration of the increasingly complex technological work-
load. Structure, staffing, and emphasis are the prime areas of concern.

V-2

e NASSIED



e heuAssren

F. GSTOCKPILE TO TARGET SEQUENCES

Conclusion

If the STS (Stockpile to Terget Sequence) procedures (Navy SWOP 50-20)
are followed from the initial design through to production contracts, and
anticipate the future operational use of a weapon, meny Fleet problems
should never occur.

Recommendation

That the cpncept of the Navy SWOP 50-20 (applicable to nuclear WEAPONS)
be incorporated in all non-nuclear WEAPONS planning and contractural
phases, envisioning, insofar as the planners can foresee, all the environ-
mental factors that will face the WEAPON in service use.

ITI REWORK PROGRAM

A. REWORX PLAN
Conclusion

There is no comprehensive Rework Plan for the NARF's to use when re-
working any of the in-service air-to-air missile system components,

including AMCS, missiles, SSE, launchers, and aircraft.

Recommendation

NAVAIRSYSCOM direct an appropriaste activity to develop comprehensive
and standerd rework plans. The team would be cheired as designated by
NAVAIRSYSCOM. Team members would be furnished by the appropriate NARF's,
appropriate contractors, and aresa representatives as directed by
NAVATRSYSCOM. When designated, the in-service engineering activity would

.also participate as directed by NAVAIRSYSCOM.

NAVATRSYSCOM initially direct the formulation of rework plans for the
ATM-TE-2 and AWG~-10. Follow this initiel step with teams for other air~to-

‘air missile system constituents. The importance of such a "working plan"

cannot be over emphasized.

B. REWORK VALIDATION PLAN

Conclusion

The NARF's do not have a validation plan for the rework of the AIM-TE-
2 or the AWG-10 missile control system.

V-3
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Recommendation

Set up a selected Navy/Industry small group to review the requirements
for, and produce a validation plan that will include all the processes,
plans, tests and inspections to insure that the NARF's will deliver a com-
pletely acceptable product to the Fleet. An activity outside the NARF's
should represent NAVAIRSYSCOM; NARF's, however, should participate.

C. REWCRK SCOPE

Conclusion

Team Five cannot confirm whether NAVAIRSYSCOM plans to continue rework
of AERO-1A AMCS equipment concurrent with FLB PAR after the first year,
second year, or throughout the active service life of the FhB/SPARROW I1I
WEAPON system. (Refer NAVAIRSYSCOM letter 411211/42:JHK of 22 April 1968).
Additionally, it should be noted that available test equipment is not )
adequate.

Recommendation

Team Five is unanimous in endorsement of a PAR policy for continued
rework of the AFRO-1A/FLB throughout the active service life of the system.
Additionally, the PAR concept should be expanded to all air-to-sir weapon
system components,

D. DATA PACKAGE

Conclusion

Serious deficiencies generally exist in the control documentation
received by the Navy when new material is introduced into the Fleet. This
usually results from contractusl weaknesses and creates a serious gap for
the NARF's and other activities,

Recomrendation

It is recommended that future contracts clearly state that the documen-
tation must be in accordance with the requirements of MIL-D-8684(AER) and
that contractual approval of documentation must be included through the use
of a validetion process made by an in-house technically competent team.

To up-date present data packages, new contracts should be made to the manu-
facturers in accordance with the above philosophy. It is further recom-
mended that a team of cognizant field personnel, NAVAIRSYSCOMREP's, In-
Service Engineering, and NARF's, confer prior to final contract approval to
discuss and approve contents of any addendum to MIL-D-868U4( AER).
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Conclusion

There exists a critical shortage of specific parts within the NARF to
support rework and modification programs. The gquality of parts received
from the supply system or on open-purchase and used by the NARF is
questionable, even though the final product may pass all established test

requirements.

Fecommendations

The following recommendations will alleviate many of the parts problems :
(a) Adopt 3M reporting technique (see TAB W).
— (t) Develop & meaningful ILSP (Integrated Logistics Support Plan).
(c) Maintain an updated QVL (Qualified Vendors''List).
() Procure stabilized components for critical circuit applicetion.
(e) COMNAVAIRLANT (Commsnder, Neval Air Forces, Atlentic) and COMNAV-

ATRPAC (Commander, Naval Air Forces, Pacific) direct orgenizational and
intermediate activities to deliver & complete assembly to the NARF's for

rework if at all pecssible.

F. TECENICAL DATA INTERCHANGE

Conclusion

Exchange of information between the NARF's involved in the air-to-air
missile systems rework area varies from good to almost non-existent.

Recommendation
Interchange of commen interest information be initisted or improved at
g1l functional levels with an emphasis on small groups working to specific
problems as they arise.
G. CONFIGURATION CONTROL
Conclusion
R Air-to-air missile systems have a wide variation of configurations;

this is especially so in the F-L aircraft series. In many instances this
hes caused one or more of the systems to be degraded from "Mission Ready"

to partially "Mission Capeble."
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It is recommended that all eir-to-air missiles systems equipment be
updated to some specific configuration and a better method of kit and con-
figuration -control be established.

Recommendation

H. QUALITY ASSURANCE PLAN

Conclusion

The NARF's do not have a standardized, effective Quality Assurance
Program or a Quality Assurance Plan for the rework performed on air-to-
air missile system components.

Recommendation

NAVAIRSYSCOM task a Government team to develop an overall Quality
Assurance Program (objectives) and a general Quality Assurance Plan for
air-to-air missile system rework.

NAVATRSYSCOM task a Government/lndustry team to develop detailed
Quality Assurance Plans for the specific items of the air-to-air missile
system components, and to develop gquality workmanship standards for these
components.

I. EXPANDED PERFORMANCE EVALUATION PROGRAM

Conclusion

The NAVAIRSYSCOM PEP (Performance Evaluation Program) for SPARROW is
adequately performing its purpose within its current restraints. The
program requires expansion in order to more adequately measure rework

‘quality of all air-to-air missile systems.

Recommendation

Expand the PEP to develop a periodic test program to evaluate the air-
to-air missile systems from cockpit to target. Adequately telemeter and
monitor the program so as to pinpoint deficiencies or problem areas. Pro-
vide feedback to the NARF's and to the in-service engineering activity
with specific recommendations for improvement.

J. EARLY NARF PARTICIPATION

Conclusion
The NARFs' talent and experience are not being properly utilized in the

development stages of new programs and modifications to existing programs
simply because they are not brought into the rework picture soon enough.

v-6
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Recommendation

NAVAIRSYSCOM Program Managers initiate positive action to assure appro-
priate NARF participation early enough in planned programs that will even-
tually effect rework assignments., Early participation would assure the
consideration of NARF requirements and experience prior to decisions being
made thet would effect the rework and maintenance processes, Specified
participation should be identified in the WEAPON Planning Document, NAVAIR
Notice 013010.

K. NARF/CONTRACTOR COST COMPARISONS

Conclusion

At the present time, there is no method by which NAVAIR routinely re-
views and compares its in-house repair and rework costs with that of com-
mercial facilities,

Recommendation

NAVAIR set up a plan by which periodic direct cost comparisons of like
work on like items are made between in-house and commerciel facilities.

L. AERO-7A/AMCS TEST FACILIT

Conclusion

There is no way for the NAERF's to check either the operating sequence
or the timing of the various relays in the SPARROW III firing circuits of
the F=-U aircraft.

Recommendation

Procure a dynmamic AERC-TA launcher ejector test facility for each NARF
(North Island and Cherry Point). Use instrumentation similar to that pre-
sently in use at MAS Miramer or new instrumentation currently in prototype
stage at the NAVMISCEN, This facility should be made available to all F-4
aircraft commands ashore,

IIT SURVEILLANCE

A, SURVEILLANCE PTLAN

Conclusion
Surveillance/Quality Eveluation of some air-to-air WEAPON system com-

ponents has contributed greatly both to the rework process and in general
. to improved missile reliability. However, surveillance of some components

V-7 ine ROQITIET,
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‘demonstrated a history of unsatisfactory performance.
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(especially the AMCS and SPARROW) has not been implemented. This latter
condition has allowed some deficiencies and eging problems to go undetected.
There is a requirement to define the maximum number of captive flights
allowable before the missile is reworked.

Recommendation

It is recommended that surveillance be given higher priority, addition-~
al funding, billeting and direction to expand existing quality evaluation
programs and implement programs for AMCS and missile items which hav

IV ENVIRONMENTAL TESTS

A. MARGINAL COMPONENT DETECTION

Conclusion

The application of relatively low level vibration to the SPARRCW
missile has indicated a strong possibility that marginsl components may
be induced to early fzilure without harming satisfactory items. Further
tests are planned by NWS Conccrd to confirm the non-destructive nature of
the technique. Temperature (particularly low) also shows promise in this
application. Both approaches mzy be satisfactorily economical for 100%
use by the NARF's if the required environmental parameters can de defined,
end carefully selected engineering techniques are applied.

Recommendation

Pursue the planned NWS Concord investigation into the non-destructive-
ness of the present vibration technigue. If satisfactory, endeavor to
develop an economical means of mechanization and carefully define technigues
to be used at the NARF's. Procure equipment and implement on a 100% basis.
Investigate temperature as a possibly better and more economical means of
obtaining marginal component failure.

V  REPORTING

A. STANDARDIZED REPORTING PLAN

Conclusion

Numerous reports have repeatedly indicated various required corrective
actions with little action resulting. These primarily consist of the
non-standard analytical and engineering type reports. These reports with
their lengthy distribution lists end wp in various NAVAIRSYSCOM Codes which
have neither an interest nor need for the information. The quantity
creates a bottleneck and retards actionms.
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Recommendation

It is recommended that the In-Service Engineering activities be estab-
lished and tasked to develop reporting plans with the single purpose of
providing NAVAIRSYSCOM with the required informetion to make managerial
decisions and to reduce the report traffic into NAVAIRSYSCOM to the essential.

It is further recommended that an Air Weapon ZIP Code be established
giving adequate identification to steer reports to the action code(s).

B. 3M PLAN FOR PEWORK FACTLITIES

Conclusion

1 participa-

Trere is'a definite need for the NARF's to join in ear a
t) 2 System.

tion in the 3M (Navy Maintenance and Material Maragemen

Recommendation

NAVAIRSYSCOM task an arpropriate field activity with developing 2 plen
for the NARFs' full, early participation in the 3M Reporting System.

VI PUBLICATIONS
Conclusicn

Publicaticns have long been a problem and are usatble only to a degree
after being employed several years.

Recormendation

That the latest manual Military Specification (no number), titled
"Manuals, Technical, Airborne Missiles" and the minutes of the SPARROW
Technical Manual Management Team chaired by NAVATR-LO3E be distributed io
all concerned for review and comment con a priority basis.

V-9
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COST ESTIMATES

FY'69 FY'70 FY'71 FY'72 FY'T3

None required within NAVAIRSYSCOM other than to

Program Managers
cover expansion of Headquarters Staff.

B. Rewrite NAVAIRINST L700.2 (Within present funding limitations)
C. In-Service Engineering (Add lSOK/ Obtaln from field activities in their proposed
yr for Raytheon Assistance) transfer agreements.
SPARROW 500K 500K LOOK LooK
S IDEWIWDER 300K 200K 300K 300K
D. Air lLaunched Proficiency Inspections 10K 10K 10K 10K
E. Encouragement of Technically Minimal, if any.
Oriented Management
F. Stockpile to Target Sequence (None required)

Indeterminate due to the wide variation of pre-
sent situations on the various programs. The
expenditure can normally be expected to be
ammortized through resulting efficiencies on
any continuing program. Top specification
correclion and fault isolation technique
generation are particularly susceptible to
wide variations in cost. Raytheon 230K for

A, Rework Plan

B. Rework Validation Plan

AERO 1A and ATM TE, plans and documentation.

Westinghouse estimate for rework plan is 150K.

Fault isolation roughly estimated for AWGlO

as 500K.

Obtain quotes from Industry.
tion estimated to cost 50K in FY'70.

house LOK, Raytheon 20K.

In-house participa-
Westing-
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C.

COST ESTIMATES

(Cont.)

Expand Rework Scope of Missile
Systems, Improved parts to update

AFRO 1A:2,815K. Additional SSE:456K
(Westinghouse)

Data Package
Parts Support

Technical Data Interchange Between
NARF's

Configuration Control

Quality Assurance Plan General
Objectives and QA Plans (10
people - 5 teams, travel-per
diem- -2 week's each)

Detailed QA Plan

(10 people - 5 teams, travel-
per diem--2 Week's each)

Quality Workmanshlp Document

¥-A 81

FY'GQ FY'70 FY'7L1 FY'72 FY'73
3 SR 3, 5K**  About 1000 mhr/sys as )

-l
Rework AIM7E-2 3K/ e

experience is gained ﬁfﬂ)
Missile, Update each (Fh). About 300 mhr/ il
missile 3K each sys for Al "Jé;:’
2
500K 300K 200K(Figures include 225K =
for Raytheon) é
100K 100K 100K( Includes LOK for

QVL on SPARROW)

$40K per year over present expenditures,
primarily for travel.

500K --

25K (within existing resources)

25K (within existing resources)

Raytheon 30K, Westinghouse 185K, McDonnell
Douglas participation 20K
(AllL 3 phases)

#% Already in process so presumably is already
funded. Other system components, including
viring, launchers and both "E" and "F" level

checkout carts require estimates from NARF's,
500K --
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III A.

COST ESTIMATES
(Cont.)

Expanded Performance Evaluation
Program (Improved PEP)

Early NARF Participation
NARF/Contractor Cost Comparisons

AFRO-TA/AMCS Test Facility
01d Installation (Pit)

New Installation
("Catcher's Mitt")

Surveillance Plan Additional over
present

FY'69 FY'T0 FY'T1 FY'72 FY'T3
100K 200K 180K 150K 120K

(This includes 2/missile or 80K/yr for flight
analysis) .

hOK per year for travel purposes.

NARF-none; for industry, request a quotation.

78K LK LK
L6 * 2K 2K
50K ook LooK 500K 500K

# Includes 20K for development of data package.
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IV A.

V A,
B.

VI A.
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COST ESTIMATES

(Cont.)
FY'69
Environmental Program for Detecting
Marginal Components
NORFOLK
Equipment 5K
Maintenance 5K
Test Personnel 54K
ALAMEDA
Equipment 58K
Maintenance 5K
Test Personnel 5LK
TOTAL 181K

FY'70

FY'T1

FY'72 FY'73
5K 5K 5K
54K 54K 54K
-5K ;K 5K
5LK 54K 54K
118K 118K 118K

(This estimate presumes the application of a
promising but unconfirmed vibration technique.
Further investigation could easily disclose g
much higher initial implementation figure.)

Standardized Reporting Plan 10K

3M Plan for Rework Facilities 100K

Publications

Funding requirements can be obtained from

10K

LOOK

NAVAIRSYSCOMHQ Code

TK

300K

3K

200K

™
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Detailed Conclusions and Recormendations

It was tke unanimous view of Team Five that the majority of improve-
ments necessary in the rework area can be achieved by mcre effective use
of the management tools now available.

Additionally, the following is & series of quotations made by repre-
sentatives from industry who assisted Team Five. It indicates how the
NARF (Naval Air Rework Facility) management system appeared to them:

"The chain of command which the NARF's must go
through to be responsive is too cumbersome to
expect any clear-cut direction-in a timely
manner or to enhance or motivate the NARF's to
react effectively.

"The most needed reform is to establish a weapons
system project management team-with broad enough
powers to satisfy the needs of all participating
activities of the Navy. Included within this
management team should be members of the supporting
NARF's to assist in the development of SSE, special
purpose tooling for manufacturing and calibration,
and technical data reguired to meet the needs and
skills at a given NARF. ASO should also be an
active member to see that adeqguate bits and
pieces are procured to maintain the radar. ASO
must consider transitional training and normal
maintenance actions required to keep the radar
operational, rather than wait for a demand usage
to be developed.

"Currently there are too many channels, which the
NARF's must follow on every item thinkable.

"Should the NARF's receive a defined effort and
be permitted to be an actlive participant in
early system development, a more concerned
attitude would be apparent.”

Without changing the present functional NAVAIRSYSCOM (Naval Air Sys-
tems Command) organization, COMNAVAIRSYSCCM should provide the Program
Manager the staff to fulfill his managerial functions, provide him
sufficient control over the appropriate desks, initlate immediate action

Pege 1 of 3
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to assign In-Service Engineering Activities, CFA's and PFA's in the
air-to-air missile systems, and insist that the Program Managers manage
the programs.

The draft copy of the F-L/RF-L/SPARROW III Weapon Systems Project
Manager Charter now signed by RADM Townsend, but not yet signed (as of
23 September 1968) by his Air Force counterpart, would give the Program
Manager ample authority to exercise firm direction of the SPARROW - F-L -
AMCS project and tg correct all its present lack of cohesion. Similar
broad charters should be provided to other Project Managers.

TAB D to this report discusses the assigmment of In-Service Engi-
neering to appropriate field activities, For example, In-Service Engineer-
ing activities should be able to boil down reliability information and
furnish this to Program Managers. Examining the relevant reliability
figures so obtained then becomes a routine task of the Program Managers'
Office. He can then focus corrective effort on the low reliability items.

A comparison of reliability figures of all elements of the system (guidance,
AMCS, fuzing, aircrevw training, launcher and aircrafi circuitry) would
clearly indicate wherein refocus on rewcrk or on initial design is required.
The comparatively low reliability of the AMCS in Fleet shoots should have

a bearing on whether the rework is to continue beyond the presently planned
revork update program. Fuzing failures-should have instituted redesign

- several years ago.

TAB K of this report discusses some of the areas of Data Package
deficiencies that should be corrected. The Program Manager should also
insure close liaison between the In-Service Engineering Activity, NATSF,
and the Supply Control Point, together with the cognizant desks in
NAVAIRSYSCOM to insure that the Data Package is updated and latest con-
figurations are incorporated in rework.

TAB G briefly discusses the Stockpile to Target Sequence. The
Program Manager should also insure that new contracts and developments
take under considerztion environmental conditions that could be encountered.
In retrospect, had it been envisioned that the SPARRCW would be used as it
is now employed and had these requirements been written into the contract,
some problems would have been avoided. For example, the SPARROW G&C
contract did not provide for radiation protection of the SRS.*¥ The limita-
tions of captive flights are not yet fully known. However, the point is
that the Program Manager should insure that the most rigorous demands

T—— feasible and foreseen are written into new development contracts.

#3ide Receiving System

Page 2 of 3
A}

16

\CLASSRED
UL




—mm—r ST [

A

The Program Manager should insure that the Long Range Development Plans
are promulgated as early as possible so that the Area Representatives may
sufficiently involve the NARF in its initial development of a rework line
and in contracting for long lead-time facilities and equipment. This is
in accordance with the Area Representatives Mission and Task Statement.

The preceding are only a few examples of areas in which the Program
Manager should act to effectively manage. In summary, the Program
Managers should retain over-all policy direction, control funding
allocations, and exercise or direct any necessary management tools. Within
all of this, only one type weapons management technique should be used -
that used for all other aeronautical material. With only one type of
aeronautical management tool, COMNAVAIRSYSCOM can more effectively control

EEEe— all his material.
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MANAGEMENT TECHNIQUES AND MAINTENANCE POLIéY

Detailed Conclusions and Recommendations

The Fleet has access to many documents, some cancelled, that provide
conflicting meintenance instructions, the most recent being NAVORDINST
8025.1 which cancelled BUWEPSINST 8020.6B and is not in consonance with
NAVAIRINST L4700.2. Since many activities are still reporting under these
various instructions, delays up to 12 months have been encountered in the
receipt of material involved in hazards directly affecting safety. (e.g.
misfired BULLPUP missiles.)

In addition, since Marines as well as the Navy are users of aeronau-
tical material for which OP-05 and the COMNAVAIRSYSCOM are responsible,
it would appear appropriate that NAVAIRINST 4700.2 "Naval Aircraft Main-
tenance Program” could be rewritten &s a CNO instruction. When rewritten
it should include all aeronautical material ~-- aircraft as well as air-
launched weapons. If the above action is taken and the title of the instruc-
tion changed to "Aeronautical Material Maintenance Manual” it would be
applicable to all users of aeronsutical material. Specific recommendations
to include airborne weapons in the aeronautical maintenance management
system are included in NAVATRSYSCOMREPAC letter 3341/0CR:drs serial 99%
16 February 1968 and concurred with by NAVAIRSYSCOMREPLANT. Implementation
of these recommendations would materially expedite logistics support of

the Fleet.

In addition, the rewrite of L4700.2 should spell out specifically the
three levels of maintenance for each element of the Missile System, including,
specifically, the limiting number of captive flights per missile prior
rework. ©See also TAB J.
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IN-SERVICE ENGINEERING
Detailed Conclusions and Recommendations

It is the unanimous opinion of the sctivities visited and Team Five
members that there is an urgent reguirement for the delegation of In-Service
Engineering functions to field activities in accordance with the policy
contained in paragrarh 3 of the NAVAIRINST 5L00.1kL of 27 May 19€7. Basically
this feeling was generated by the lack of respcnsiveness of the .present
systemn.

Tremendous Navy talent is being wasted. This is evidenced by the
numerous investigations and data analyses presented with good, sound con-
clusions and recommendations (including propcsed changes), which have had
little or no consideration or follow-wp action. In short, the field and
Fleet activities have had no overall effective engineering guidance.

Activities concerned with the SIDEZWINDER missile need direction regari-
ing rework specifications, test ecuipment, field specificetions, merusal
up-dating, etec. t present there is no field activity with overall In-
Service Ingineering cognizance. NAVWEPCEN China lake has assumed these
responsibilities in lieu of being given this authority, primarily because
no one else hes, and also because China Lake designed the weapon and has
the engineering experience necessary to perform this task. This unofficial
responsibtility, however, has built-in problems.

Activities concerned with the rework of the SFPARROW III need faster
resolution of their problems. For example, NARF Alameda letter NARF-32L-
CAH ser 2131 of 13 August 1968 presents two engineering investigation
reports No. AL-13 and No. AL-1L. AL-13 discusses the measurements conducted
on the 10:1 probe used at Targe:t Seeker Station No. 5 on the FIM line and
recormends a required change. AL-1l4 discussed the frequency versus amplitude
characteristics on the AC/DC converters used on the PIM facility and
recommends a fix. Both of these reports illustrate PLM deficiencies which
effect the missiles processed and should have been acted upon by this time.

The LAU-TA Pylon Launcher does not have the proper documentation for
rework and test. An In-Service Engineering facility woculd be able to
investigate and initiate the proper dccumentation action in a timely manner
for this most important item in the air-to-air missile system.

Lack of effective engineering management has probably been the greatest
obstacle in the F-L/SPARROW III Program. This has.been the primary cause of
inaction to improve the quality and reliability cf the F-h/SPARROW I1T

TAB V-D}
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System. It is firmly believed that designating appropriate In-Service
Engineering field activities would speed the solving of protlems encountered
in the field. Figure 1 is & schematic depicting the flow of functions,
sauthority, and responsibility through a Cognizant Field Activity (CFA)
performing In-Service Engineering tasks.

R
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AIR-LAUNCEED FROFICIENCY INSPECTIONS

Detailed Conclusions and Recommendations

The requirement for an annual detailed, comprehensive review of the
NARF's is evident from the information contained in this report on visits
to the NARF's; such as, "The NARF's cannot guarantee or predict uniform
quality and performance since there are no detailed specifications, plans
and procedures applicatle to all NARF's assigned identical tasks; they
depend almost entirely on handboocks which are not always up-to-date, very
general and contain 1i imited quality assurance." . . . "The poor performance
of the SPARROW missile must be improved. It has not been determined,
however, that the poor performance results from work performed by the
NARF's; data suggests the real problem may be poor reliability inherent
in the missile. Regardless of where the protlem originates, :the NARF's
must be provided the capability to detect and correct such problems.”

The team's general ccnclusion was that AMCS being reworked in FAR were in
satisfactory condition, although not of the same configuration due to lack
of kits. The team was concern=d, however, that adequate procedures, sup-
port equipment, parts, quality asz surance/rework plans were not available
to the NARF's that would continue this satisfactory level without the
present complement of limited, highly qualified personnel involved in the
process.

It is believed that a team composed of competent personnel reviewing
the following areas arnually would be able to greatly assist in improving
+he NARF rework: Areas of review--quality assurance, engineering, rework
processes and procedures, facilities, data package, and logistics.

It is recommended that NAVATRSYSCOM direct NAVAIRSYSCOMREPLANT/PAC to
issue prior to 1 January 1949, a joint instruction initiating an air-to-
air weapon system proficiency inspection to be conducted annually or at
such other intervals as may be deemed necessary, to insure quality products
are being delivered to the Fleet. The instruction should be coordinated
with appropriate NAVORD activities and initiate a similar inspection at
aprropriate NWS, (Air-launched Missile Divisions) by BAVAIRSYSCOMREP
Teams. Cognizant field activities NAVMISCEN, NWC, QEL, FMSAEG and contractor
personnel will be requested to assist.

Page 1 of 1
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ENCOURAGEMENT OF TECHNICALLY ORIENTED MANAGEMENT

Detailed Conclusions and Recommendations

The NARF workload has evolved from basically overhaul and repair of
aeronautical structures and engines to very complex weapon systems. NARF
managements have not fully evolved along a parallel line. Additionally,
quality relative to production must carry a much higher priority'since
field repair on many weapon system components has become impractical.

Two of the observations relevant to this condition and noted during the
Team visits were:

a. Engineering support was not sufficient at all of the NARF's. For
example, North Island reportedly had a professional engineering staff of
22 men to support 7,20C employees. Greater emphasis on the use of
professional technical staff is believed to be required.

b. Very few electronics oriented personnel are included in the over-
all production management structure. Those with the necessary management
skills, should be encouraged to enter management and advance to any level
where their individuel abilities allow them to function as competent
managers with technical appreciation.

Finally, NAVAIRSYSCOM should assist the NARF's in upgrading their
professional engineering billets.
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STOCKFILE TO TARGET SEQUENCE

Detailed Conclusions and Recommendations

A brief summary of the contents of SWOP TP50-20, "Procedures for
Preparation of Stockpile to Target Sequences (STS's) for Nuclear Wespons"
(For Official Use-Only):

A STS will be presented in a three-part format consisting of intro-
duction, operational concepts and environment requirements.

a. INTRODUCTION - The introduction will identify the weapon system
for which it has been prepared. It must include the means of revision
i —— appropriate for this particular epplication. A brief description of the
purpose and scope of the STS and a description of the weapon system will
be included.

_— b. OFERATIONAL CONCEPIS - This part of the STS will include a relative
description of the logistics rlan for the weapon and a descripticn of the
intended employment of the weapon as part of a weepon system. The employ-
ment concept will cover the configuration and geographical areas in which
thé weapon is expected to be operational. Targeting information, flight
sequence or launch and trajectory seguence, mode of delivery, commznd and
contrcl, and types of firing shall be included as appropriate.

c. ENVIRONMENTAL REQUIREMENTS - This portion of the STS will include
sections on general envirconmenteal requirements, logistics, delivery to the
targets and supplemental data. Sections which do not apply for a particular
section need not be included. Natural and intended environments will be
included where applicable. Environmental levels presented are the extremes

s ——— which the weapon is expected to experience. Environmental conditions which
are imposed concurrently during the expected use of the weapon will be
specified; that is, the temperature spectrum for simultaneous vibration or
shock. 8Significant contractual and meintenance and events are depicted
along with a description of these procedures and events; vulnerability
and design criteria will be included. The application, configuration and
the location of the environmental requirements will be specified. Supple-
mental data can consist of related information from other parts of the wespon
system which may be of reference value to the designer.

It is recommended that NAVAIRSYSCOM prepare a NAVAIR Instruction
regquiring its Program Managers to incorporate the concepts of Navy SWOF
TP50-20 in project development.

Page 1l of 1
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Detailed Conclusions and Recommendations

It was very apparent to the members of Team Five and contractor repre-
sentatives that the four NARF's visited lacked a plan that specifies the
rework to be accomplished. Such a plan would attempt to provide a
standard configuration, where all approved Class 1 and 2 changes could be
conveniently installed, thus upgrading the system by removing chronic
failure parts and replacing with more reliable components. .

A typical Air to Alr Missile Rework Plan would cover the following
areas as & minimum:

Master Flow and Schedule. This document is essentially the overall plan

S ea— for a given system or component. It defines, in flow chart format, what
should be done and where, with the processes called out and explained. All
cf this then is referenced against a time frame with appropriate sub-plans
from Quality Assurance, Facilities Planning, and others. Also this plan
will normally introduce the areas where change control and action must be
injected into the NARF's effort elong with reliability improvement through
parts replacement, etc.

Top Specification. This document is mandatory, for many cther facets
of the plan hinge on it. It must be based on a reasonable allccation of
system parameters with particular emphasis on field and other associated
test set parameter relativity (i.e., the parameter allocation "wedge").
Presently, this document is minimal or non-existent in the air-to-air
rework area. It must be developed.

Test Procedure. These are presently in the form of Handbook of Over-
kaul Instructions or in-house generated documents. Serious problems exist
T——— in keeping these current. This problem should be resolved by generating
either corrected manuals or, more appropriately, specific, controlled
procedures for each program. This should be done by an in-service
engineering activity.

Shop Practices and Workmanship Documentation. In general, no such
formal guidelines exist, except in the area of solderfication. This tends
to not be the most recent data.

Rework Test Plan. This document generally does not exist today and
vhere it does, it is not generelly available at working levels. It should,
e as a minimum, call out all test equipments (military, special, and commer-
cial), procedures, tools and fixtures, and miscellaneous processes, in a
flow chart format.

Page 1 of 2
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Test Equipment Velidation and Calibration Plan. This plan almost
always -exists at the NARF's, although the formalization and mechanization
varies widely. It should include an originel checkout and validation
procedure for each piece of test equipmernt, & means of insuring calibration
accuracy (normally through a recall system), and a feedback system to refine
the plan.

-

Fault Isolation Technigues. This area is presently entirely in the
hands of the troubleshooter who uses deductive reasoning, some handbook
information, and experience to define and correct malfunctions. As systems
become more complex this approach will become even less desirable. There
are several reasonably good manual fault isolation techniques being pursued
by both private industry and military activities. Westinghouse and
Raytheon are both contributors to this art.

Test Equipment Maintenance. This effert is usually left to the judge-
ment and talent of superior mechanics and technicians. This, in genersal,
is a socund approach when viewed from an econcmic and effectiveness point
of view. However, the inclusion of & routine preventive maintensnce program,
where indicated, and overall guidelines, tend to improve the situaticn.

Training Plan. The NARF's are, in general, .holding their own, or slowly
loosing ground, in thelr efforts to hire and retain qualified line workers.
' v Apprentice and on-the-Jjob training is the mainstay of the present efforts,
- though their application varies 'widely from NARF to NARF. Level, depth
and type of training must be injected into the rework plan to carry out
the objectives of the basic rework philosophy with the least expenditure of

manhours and money.

Overall Feedback. As an outcome of all the foregoing, a feedback
system must be tailored into the above plans. In general, this will vary
from job to job, but is paramount in the effort to obtain the greatest
effectiveness of the planning process. This feedback is particularly
associated with equipment preventative maintenance, relisbility improve-
ment, and detailed scheduling and flow.

In order for any rework plan to become effective within a NARF, NAVATR-
SYSCOM must:

a. Establish a prime designated overhaul point for each air to air
missile system component.

T b. Establish an in-service engineering activity for each air to air
missile system component that will be responsive to NARF rework technical

needs, in a timely manner.
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Detailed Conclusions and Recommendations

The NARF's require a validation plan that includes all the require-
ments for reworking & unit or system in such a manner that assures the
return to the Fleet of a fully acceptable, reliable product.

The validation plan must look at the entire data package, the incoming
inspection, examination and evaluation, change configuration, repair and
test, rework plan, quality verification plan, reliability, availability of
proper parts, proper test equipment, calibration, workmanship, formalized
and on-the-job training requirements, aveilability of manpower, skills and
resources. The plan must include management techniques and also provide
for periodic audits by outside Naval activities (ATRSYSCOMREPAC/REPLANT).
See TAB E.

The validation plan that is developed must take advantage of the
experience gained by industry in the original manufacture and test of the
units and/or systems, and elsoc the experience and know-how of the NARF
that has been directly concerned with the reguirements of the Fleet, and
is geared to nandle their particular protlem. The Navy/Industry team
concept would be the most advantageous to the Navy since together they
could make a very definite contribution.

Page 1 of 1

v-33

s NCLASSIFET




-ﬁ"uncmssrffc{; m

Y

REWORK SCOPE OF MISSILE SYSTEMS

Detailed Conclusions and Recommendations

AMCS performance can be and has been vastly improved by including it
in the PAR program. This is decisively indicated by the following quotes
fram the Naval Missile Center:

"Significant differences between performance reliability
achieved in operational service and that observed in PMT
at NAVMISCEN indicates that increase in relisbility of
AFRO-]A is obtainable in rework.

"Replaceable assemblies and qualified components and parts
of APQ-109 and AWG-10, which have significantly higher
reliability and are directly interchangeable in AERO-1A
MCS should be procured as replacements, example is;
Antenna Azimuth Actuator,

"Replaceable assemblies should be requalified to factory
acceptance criteria after rework and before integration
into an AERC-1A MCS.

"Incorporation of specific engineering_changes to replace-
able assemblies which are designed to increase reliebility
should be accamplished, example is; WECO ECP 126.

"The hydraulic actuator on the APQ-120 and APQ-109 gives
greater reliability than the actuators on the APQ-T2.
There are other parts which exist that could be inter-
changed during the rework cycle".

The demonstrated low fleet reliability of the AERO-1A and low probabil-
ity of mission success dictates continued PAR for the AMCS.

The rework activity at Cherry Point does not have a deput level test
capability for final check of the AERO-1A system. The final check of this
system must be at a level above that of the IMA equipment ("E" level cart)
that is used. At NARF, North Island, depot level test equipment for unit
test, system integration test, and final check is lacking. Should the re-
work of AERO-1A during PAR continue, both NARF's should be provided with
adequate and sufficient equipment for test and alignment.

Additionally, weapon suspension equipment (Racks end Launchers) associ-
ated with air-to-air missile systems should be reworked during the aircraft
PAR cycle. Finally spare Weapon Replaceable Assemblies (WRA) should be

Page 1 of 3
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immediately reworked by NARF's in sufficient quentities to meintein AERO-
1A system integrity. ’

Recommendations

Rework the entire AMCS, SPARROW and SIDEWINDER during each PAR cycle.
At that time replace the less reliable parts with more reliable parts.
Similerly update the SPARROW Missile during rework. Rework integral launch-
ers at each PAR and other launchers by the NARFS on a routine calendar basis,
Test aircraft missile wiring and replace any wiring showing evidence of
deterioration. Check the entire SPARROW Missile System, after rework, with
an instrumented ejection of dummy missiles., See TAB S.

NARFS should rework the special Support Equipment and ground Support
Equipment on a calendar basis. Rework missiles after a specified number of
captive flights. This number must be determined by NAVAIRSYSCOM,

AXRO-1A

Replace unreliable ATRO-1A parts with more reliable AWG-10/APQ 109/4PQ
120 parts: (Quoctes are sufficient to rework 500 systems).

ECP 126 LOOK (1) Westinghouse
ECP 204 1,000K (2) Westinghouse
ECP 206 150K (2) Westinghouse
Az and El Actuators 1,115K Westinghouse
Overlosd Switch 150K
Notes:
(1) Approved by the Navy, but not funded.
(2) ECP is presently awaiting approval by USAF. The costs quoted assume

thet non-recurring costs will be funded by the USAF.
AWG-10

Both NARF'S reworking the AWG-10 expressed a need for the following
additional SSE: (Quotes are sufficient to complete the outfitting re-
quested).

2 Each ' Indicator Test Sets 142K

| 2 Each Scan Pettern Test Sets 87K

1 Each 1F Test Set L7K

N 2 Each 1871 Test Sets 6LK
Page 2 of 3
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Raytheon will submit a list of specific reliability improvements to
NAVAIR 5108 for approval. Meanwhile, the following specific improvements
should be incorporated during NARF rework. A directive from NAVAIRSYSCOM
is recommended:

SPARROW

1. ECO-H-§l7h (Circuit Change). Add a resistor to protect 3CR103 and
3CR105 diodes from current surges. Production incorporated at Serial

R-66C1-6.

2. EC0-J-1027 (Component Change). Improved klystron tube coarse tun-
ing mechanism, Production incorporated at Serial R-12136-6. (O&R retro-
fit program is firmly scheduled).

3. Improved quality of 5Y101 Crystal, effective at production Serial
approximately R-500-6. Missiles prior to this Serial (R-500-€) should have
5Y1C1 crystal rerlaced.

4, Improved quality of electro-mechanical relays (Bi-G, Inc., &nd
Couch Vendors) effective at production Serial approximately R-8000-6.

5, Erratic routing of wiring over module 77105 freguently resuited in
serious pinching. Production correction effective at approximately Serial
R-5000-6. All missiles prior to this serial should be carefully inspected
at this location, and leads replaced if necessary.

STAFROW REWORK LINE

Add a final System test at Station No. 14, Target Seeker Line, for
Alameda and Norfolk lines similar to the one in use at Raytheon.

Page 3 of 3
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DATA PACKAGE

Detailed Conclusions and Recommendations

Serious deficiencies generally exist in the control documentation
received by the Navy when new material is introduced into the Fleet.
This usually résults from contractual weaknesses and creates a serious
gap for the NARF's and other activities.

Thase deficiencies create difficulties in failure analysis, fault
isolation, calibration and about every area of the NARF effort. This
results in "back engineering” which is wasteful and slows down the correc- .

tive effort of the NARF's and the QEL's.

The minimum data package requirements are represented by Military
Specification "Data, Design, Contract Requirements for Guided Missile Sys-
tems (MIL-D-868L (4FR))." MIL-G-236686, the detail specification for the
AIM-GD Guidance and Control Section, is an example of a document which
meets the above requirement. This document provides a complete, detailed
specificetion for the end item. In additien, it provides drawing lists,
applicable military specifications, weapons requirements, ordnance docu-
rents, etc. It contains everything needed for a manufacturer who is
interested to bid and produce the hardwere.

The existing SPARRCW documentation does not measure up to this
standard. To update the SPARRCW package would require considerable refine-
ment and additions to the existing specifications and drawings. The Team
feels +that the updating requirementis are so extensive with so many pro-
prietory drawings and information thet Raytheon would have to rrovide the
service necessary to update the package; however, it is urged that a
————— competent "in-house" field team review and validate the data package as
well as the addendum to Mil-D-868L (AER) as being acceptable.

POV R e
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PARTS SUPPORT

Detailed Conclusions and Reccmmendations

There is no ultimate solution to solve all existing and future problems
regarding parts. However, if the recommendations detailed herein are
adonted the results should provide signhificant improvements w1th1n "real
world" funding llmltatlons.

a. Parts procurement is based on inventory withdrawal and not on 3M
data which reflects actusl ussge. Base spare parts procurement on 3M data.

b. A need exists to define all elements of parts logistics required
to support present and proposed work loads in the NARF's. Sufficient
information must be collected from all facets of the programs and channeled
to an ICP (Inventory Control Point) in order to have spare parts contracts
negotiated and material availeble when needed. It is therefore recormended
that a conprehensive ILSP (Integrated Logistics Support Plan) be developed
for all air-to-air weapon systems end components. The plan must be sup-
ported with timely funding end must cover all phases cf the effort. For
exarple, spares reguirements need to be integrated to cover not only SPAR-
ROW Navy rework, tut Air Force, United Kingdom, and Iranian rework as well,

¢, Parts for NARF rework programs are being purchased from vendors
that have been removed from the original contractor's QVL (Qualified Ven-
dor's List). ASO and SPCC have made efforts to adhere to the QVL but it
is not updated on out-of-production equipment. It is therefore recoxmended
that QVL's be provided to, and maintained for, the NAVY both on older air-
to-air missile system components as well as new, by eontractural agreement
with the prime contractor. It is further recommended that QVL maintenance
for components out-of-production be made an in-service engineering activity
function when an activity is designated.

d. Aging of components to achieve circuit stability is a valid and
economical method to obtain equipment reliability. It is, therefore, recom-
mended that the prime contractors be required to develop identification of
components as to type and circuit location that would be substantially im-
proved through aging. When these improved components enter the supply sys-
tem, particular care should be taken to identify them separately from their
counterparts. Vacuum tubes will be especially involved in this effort but
other component types should also be included.

e. Incomplete air-to-air missile system assemblies are being returned,
to the NARF's for rework. This results in parts shortages, delays in ship-
ping and substantially increased rework costs. It is recommended that organ-
izational and intermediate activities be directed to send complete assemblies
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to the NARF whether or not some portions may be serviceable. Many unserv-
iceable auxiliary items such as the SIDEWINDER umbilicals can be inexpen-
sively repaired but are costly to reprocure.

f. There is at present no contract vehicle providing incentive for
the vendors to produce a better product. If a vendor meets the QVL or is
qualified to produce an end item his maximum profit is achieved if he
barely meets these requirements. It is recommended that an incentive
program be established so that it will motivate the vendor to produce a
better, more reliabtle product on a continuing basis. In summary the rework
parts effort offers a prime area for innovation and new locks at old
prcblems. The criticalness and magnitude of the operation makes ample

opportunity for large cost savings.

AR,
However, it should be noted that emphasis on savings, often at the
expense of quality, can be mors expensive in the long run. One such idea
which shows potential to substantially improve equipment is the use of
vendor incentives to upgrade the reliability and acceptance rates of
components. This and other like items should be vigorously pursued by
groups such as in-service engineering ectivities, the NARF's, QEL's, etc.
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TECHNICAL DATA INTERCHANGE BETWEEN NARF'S

Detailed Conclusions and Recommendations

For several years, the SPARROW rework program has used the Engineering
Symposium approach as a means of interchanging information between the
"missile NARF's." However, the scope and attendance has grown from the
first meetings which were directed to test equipment and standardization,
to cover many other aspects of the program. Other exchanges, both formal
end informal, have also been used.

The Missile Control Systems, Weapon Suspension Equipment, etc., have
also experienced various degrees of interchange among the involved NARF's
but no formal symposium approach has been used. Communication effective-
ness appears to be substantially less in these ereas.

It is, therefore, recommended that the reguired interchange be achieved
through two basic meens., Both should be conducted under the auspices of the
NAVATRSYSCOMREPS (NAVAIRINST 5451.60) with the cognizant in-service engi-
neering activity chairing.

(1) The symposium approach should be instituted throughout the Air-to-
Air Missile Systems Programs. However, seversl smaller symposiums should be
conducted addressing more specific areas. For example, Test Equipment
would include such subjects as calibration, test procedure adequacy and
change, test set parts provisioning, special facilities requirements, etc.
These symposiums should be SCHEDULED on a routine basis, at least annually.

(2) Specific meetings (not symposiums) should be called when problems
arise that warrant immediete resolution through this means.

At the conclusion of these meetings the cognizant in-service engineering
activity should assume responsibility for follow-up to assure that the
action items were successfully resclved. Meetings can never replace good
management follow-up and control.

The expanded use of the above scheduled and called meetings shouid not
preclude the use of other means of information exchange, but should greatly
lessen the regquirement for them. '
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CONFIGURATION CONIROL

Detailed Conclusions and Recommendations

Air-to-air missile systems have a wide variation as to specific con-
figurations, especially in the Fk aircraft series. In many instances,
this has degraded the systems from "Mission Ready" to partially "Mission

‘Capable.”

To alleviate existing configuration control problems all systems need
to be updated to an approved configuration. To avoid future similer con-
figuration control problems, BUWEPSINST 5200.20 (1) should be closely
adhered to in identifying Class II type changes. Finally, a configuration
document for each major assembly similar to Westinghouse Drawing S514R300

— (Configuration Document) for the AWG-10 should be provided.

The inherent complexity and diversity of modern weapons demands
timely and accurate configuration statistic accounting capability for
menagement decisions, perticularly in the area of supprort eguipment, com-
ponents, and air-borne weapons systems.

There is a pressing need to update &ll systems, sub-assemblies, and
launchers to a specific configuration beceuse & large number of both
Class I and Class II changes have been introduced resulting in systems and
sub-assemtlies thet are not identifiable (externally) as to their con-
figuration. Often it is not pcssible to determine if a sub-assemdbly will
functicn until it is instelled in the aircraft end an operational check is
attexpted.

It is recommended thet eech system, sub-assembly and launcher

be programmed through the NARF for updating. Additionally, in order to
—— update the systems, sufficient quantities of parts and kits must be pro-

cured for each change. A major complaint has been that the NARF's are

unable to cobtain kits to meet configuration requirements. Single kits

that have been reported issued to operating sgquadrons are unobtainable

during the PAR cycle. It is mandatory that BUWEPSINST 13052.1A (2) and

5218.8 (3) (MIL-T-23336) (4) on kit control be complied with to prevent the

above situations from occuring.

Many changes are incorporeted into equipment introduced as Class II
changes that 'are in reality Class I changes. Such changes do not have the
logistic support regquired and they are not fully documented. In such

FO cases the change is first apparent when an interface, a failure, or a test
equipment incompatibility problem presents itself. Time consuming delays
are incurred while the squadron, AMD or NARF personnel procure the necessary
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documentation and/or parts to support the unit conteining such changes.
An additional problem is introduced even when the Class II change is
properly labeled. For example, the reasonsbly simple LAU-TA Launcher has
over 400 Class II chenges, none of which are available at the NARF, yet
the combined changes preclude repeatable test results. To avoid future
configuration control problems, BUWEPSINST 5200.20 (1) must be closely
adhered to in identifying Claess II type changes.

1ES's normally fall well within the Class II change category; there-
fore, it is recommended that NAVAIRINST 5215.6A (5) be revised by the
Program Managers to provide the NARF's with a format teilored to MIL-T-
23336 and that a numbering system be established which can be better con-
trolled and identified.

NAVAIR-4026 has under consideration a proposed NAVAIRINST "Configuration

<t Status Accounting Systems™" which should cover many of the sbove problems.
It establishes a system utilizing configuration data from all pertinent
sources as a management tool for control and analyses of wespons systems'
regquirements and capebilities. Consideration should be given to its
early promulgation.

(1) BUWEPSINST 5200.20 of 29 April 1963, "Weaspons Systems Configuration
Control Manual”

(2) BUWEPSINST 13052.1A of 8 April 1964k, "Aircraft and Their Related
Equipment and Material; Procedures for Preperation, Distribution,

. Incorporation and Distribution of Changes To"

(3) BUWEPSINST 5215.8A of 30 January, "Letter Type Technicel Directive
System; Establishment of"

(4) MIL-T-23336(WEP) of 20 June 1962 "Technical Directive (Letter Type);
Preparation of"

(5) NAVAIRINST 5215.6A of 27 Ncvemwber 19€7, "Local Engineering Directives
Prepared by Naval Air Rework Facilities"
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QUALITY ASSURANCE PLAN

Detailed Conclusicns and Recommendations

The NARF's visited by Team Five did not have effective Quality
Assurance Programe or Plens developed specifically for the air to air
missile system. In order to deliver good quelity hardware, the NARF's
Quelity Assurance Organization must have overall management objectives
(Quality Assurance Progrém) and a standardized method to implement these
objectives (General and Detailed Quality Assurance FPlans). :

Recommend that NAVAIRSYSCOM task Government teams composed of NARF
guality assurance and engineering representatives and chaired by NAVAIR-
SYSCOM to meet at the NARF's presently reworking each weapon system com-~
ponent. These teams should formulate quelity assurance objectives and
general gquality assurance plaens for each item reworked (AWG-10, AERO-1A,
SPARROW, SIDEWINDER, various launchers). NAVATRSYSCOM should arbitrate
gll disagreement, meke final approval on all planning produced at these
meetings, and direct final implementation by the NARF's concerned. These
teems should utilize the minirmum reguirements for quality assurance objec-~
tives and for a general guality assurance plan as shown in paragraphs three
and four.

Minimum objectives for a specific eair to air missile system Quality
Assurance Program include:

e. The overall objective that only good herdware is delivered from the
NARF's.

b. The associated objective to evaluate and assess production, inspec-
tion and testing procedures, technigues, process controls, and related doc-
umentation for adequacy and effectiveness.

c. The associated objective to zssess product gquality and reliability
in quantitative terms.

d. The associated objective to advise in writing responsible authority
of deficiencies uncovered.

e. The associsted objective to prevernt shipment of material to using
activities that does not conform to established stardards (NARF Rework
Flan) of quality and reliability.

Minimum requirements for a General Quality Assurance Plan are as follows:

a. Statement of the purpose and scope of the plan, including nomenclature
of the particular weapon system component involved.
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b. Quality assurance organization involved for operating the plan.
Include the required minimum quality assurance personnel required for
specified amounts of hardware reworked to effectively do the quality
asgurance task,

c. Training. Include all on-the-job, Government sponsored, and
factory training required for quality assurance and production personnel
such as: 8oldering, welding, non-destructive testing, patting, special
testing, management training, etec.

d. Product Verification. Thias includes physical inspection and wit-
nessing inspection in the following areas:

(1) Incoming material inspection to the extent necessary. (Example:
Qualified Vendor Lists.)

» (2) Sampling inspection.
(3) Assembly inspection.
(L) Finel scceptance/test inspection.

(5) Environmental testing.

(6) Preservation and packaging.

(7) Indication of inspection status.

e. Process Control. State the amount of gquelity assurance verification
required to adequately control all processes.

f. Specifications. State the applicable quality standards involved,
including all test specifications and specification changes.

g. Personnel Certification. State all the requirements'for certification
in special processes and non-destructive testing.

h. Material Review Board. State the Materiel Review Board authority
proposed for use.

i. Documentation Control. State the review authority expected from
quality assurance personnel regarding all product and procurement documenta-
tion and configuration control requirements.

Page 2 of 4
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(‘ J. Data Gathering and Analysis.

The repo'ting of suspected or discrepant materials in house must be
reguired in order that failure modes, trends, and causes can be established.
Cataloguing and correlating this data systematically will enhence problem
identification and also aid in initiation of corrective action. In eddition
to NARF use, this information should be reported to the 3M system for
developing usege and reliability deta. The reduced data should be analyzed
by the responsible in-service engineering activity of the prime designated
overhaul point with assistance to be furnished as may be necessary from the
contractor.

To properly identify the failure cause, and in-depth analyeis of
failed parts must be performed by the in-service engineering activity,
QELS, prime designated overhaul point, or the contractor as necessary to
provide accurate information for initiating effective corrective actions
back to the NARF's.

k. Corrective Action. State the flow of the internal NARF corrective
action cycle. '

1. Quelity Audits and Process Reviews, State the reason for performing
audits and set up en eudit schedule to be followed.

m. Controlled Storage. Stete controlled storage conditions and how
non-conforming material is segregeted, identified, and controlled.

n. Calibration Requirements. State how all test and measuring equip-
ment and tools are contrclled.

o. Reference Documents. Include all references that are pertinent to
the Quality Assurance Plen.

Recommend thet NAVATRSYSCOM task Government/Industry teams composed of

— NAVATRSYSCOM quality assureance management as chairman, NARF engineering,
gquality assurance representatives, in-service engineering activity represent-
atives, and appropriate industry quality assurance engineering representa-
tives. One team should meet for each basic hardware item reworked (e.g.,
AWG-10, AERO-1A, SPARROW, SIDEWINCER, launchers). The basic team objectives
should be to develop & standard, pictorially highlighted, workmanship
document for the specific hardware being reworked; and also to develop
specific Detailed Quality Assurance Plans. The Detailed Quality Assurance
Plen should consist of:

a. QCL's (Quality Characteristic Lists) of all portions of hardware
being reworked or soon to be reworked at the NARF's involved.
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b. Acceptance and rejection criteria for this hardware.

c. AQL's (Acceptable Quelity Levels) expected of the reworked hardware.
(Recommended sampling AQL for air to air missile system hardwere is 95
percent for outgoing meterial, and 90 percent for reworked material at the
receiving activities.) Sampling AQL must be defined for eech type of com-
ponent reworked.

The NAVATRSYSCOM chairman should arbitrate all disputes during these
meetings, and be authorized to negotiate for the industry input (contractor
workmanship documentation and contractor established QCL's). He should be
responsible for final review and acceptance of all teams' input to the
NARF's. Finally the Detailed Quality Assurance Plens should be married
with the General Quality Assurance Plans at the NARF's, and periodiceally

- ———s. updated, meintained, and used by the NARF's after receipt. The quality
workmanship document should also be periodically updated by the contractors
when major changes occur to them.

In the future, recommend that the gquality assurance prcvisicns for all
air launched hardware be initially developed bty the NAVAIRSYSCOM design
engineering activity. Further recommend that these quality assurance provi-
sions be maintained and updeted by the NAVAIRSYSCOM in-service engineering

a activity.

In conclusion, Team Five feels that if these recommendations are under-
teken, the quality of all reworked air to air missile herdware will be
significantly improved.

+AIRIRDRCe
P )
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b. Acceptance and rejection criteria for this hardware.

c. AQL's (Acceptable Quality Levels) expected of the reworked herdware.
(Recormended sampling AQL for air to air missile system hardware 1is a5
percent for outgoing material, and 90 percent for reworked material at the
receiving activities.) Sampling AQL must be defined for each type of com-
ponent reworked.

-

The NAVAIRSYSCOM cheirman should arbitrate all disputes during these
meetings, and be authorized to negotiate for the industry input (contractor
workmanship documentation and contractor established QCL's). He should be
responsible for final review and acceptance of all teams' input to the
NARF's. Finally the Detailed Quality Assurance Plans should be married
with the General Quality Assurance Plans at the NARF's, and periodically
updated, maintained, end used by the NARF's after receipt. The quality
workmanship document should also be periodically updated by the contractors
when major changes occur to them.

In the future, recommend that *“he quality assurance provisions for ell
air leunched hardware be initielly developed by the NAVATIRSYSCOM design
engineering activity. Further recommend that these guality assurance provi-
sions be raintained and updated by the NAVAIRSYSCOM in-gervice engineering
activity.

In conclusion, Team Five feels that if these recommendetions are under-
taken, the quality of all reworked zir to air missile hardware will be
significantly improved.
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EXPANDED PERFORMANCE EVALUATION PROGRAM

Deteiled Conclusions and Recormendstions

The PEP should be expanded. .The basic approaches. of PMT are good, but
the contractual requirements limit its effectiveness. Therefore, instead
of PMT, Team Fiye proposes the following course of action:

a. The NARF's PEP should be continued at or above the present sampling
rate.

b. Testing activity should submit one of the accepted missiles from
the above sagpple to the QEL for environmental testing (vibration and tempsra-
ture cycling), for detailed visuel inspection and for complete testing of
ell circuits.

c. Testing activities should continue to send all failed mrissiles to
QEL for analysis and feedback.

d. Cne missile per gampling lct should be fired at a realistic target
within realistic paremeters for better test results. It should be fired
under full telemetry.

e. Insure NARF and in-gervice engineering activity take positive
follow-up action and notify &1l concerned of their saction.

In order to supplement the above changes in the present PEP program,
it is recommended thet NAVAIRSYSCOMHR direct NAVAIRSYSCOMREPLANT/PAC to

revige their current joint REPLANT/PAC PEP instruction using inputs from
QEL's, NARF's, NAVMISCEN, FMSAEG and Raytheon.
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EARLY NARF PARTICIPATION

Detailed Conclusions and Recommendations

Present.NARF participation is besically limited to spare parts
identification and procurement. This effort should be expanded to
participation in the MEAR's (Maintenance Engineering Analysis Reviews)
including selection of SSE, contractor support, training and publicaiion
procurement, as per thHe current Integrated Maintenance Menagement WR-30.

Early participation is particularly required in the areas of major
facility changes, calibration of equipment considerations, general testing
philesophy and mechanization. Modifications in many cases must be con-
sidered as new programs and they should be reviewed by the NARF's for
+the necessary interchange of information and coordination in the future

rework process.

Most early informeation gained Las been through informzl convacts, but
very little of this can be considsred official; however, it is often the
only information available to the NARF to determine whether or not an
equipment or facility problem exists. Although the AWG-1C, for exarple,
has shown some improvements in this area, the trend should be strengthened.
At the early stage in a project, the NARF can contribute many inputs to
the contractor that mey easily be incorporated, resulting in saving funds,
manhours and elapsed time through the use of presently available experience,
equipment, techniques and rrocedures. As an example, if special environ-
mental controlled space is reguired, and assuming space is available within
existing buildings, a minimum of one year would be required to obtain such
a facility; if facility reguirements fall into the Military Construction
category (including additional utilities to existing buildings), one to
three years would be required.

In the past emergency measures have had to be used to provide the
required lighting, power, work spaces, space, etc., simply because the
NARF was not aware of the size or requirements of the program. This could
reduce the efficiency and adequacy of the facility and could effect the
timeliness and/or quality of support.

The need for early participation is particularly important when two
NARF's are to rework the same equipment. The test equipment, philosorphies,
and facility should be the same; but if some differences do exist, the
reasons should be valid and clearly understood by all parties. It skould
be noted that the AWG-10 has several differences in test equipment, philos-
ophy and mechanization in the NARF's with less than complete justification.

Page 1 of 3

UNCLASSIFIEL

V-




PRI N

e 1-2 =g 15 SIFED

Several problems observed due to lack of early involvement were noted
as follows:

a. The NARF d4id not receive the correct equipment causing in-house
build-up or modification of existing equipments. This equipment is now
a problem area in future modification efforts.

b. Major facjlities such as radar ranges, environmental chambers,
clean room facilities, etc., required long lead-time for completion.

c. Calibration equipment, specifications and instructions are areas
that tend to be de-emphasized until the project starts in the NARF.

d. General purpose automated test equipment available to the NARF
{(or will be in the immediate future) is not adequately considered for use
on new programs.

e. Failure to develop & comprehensive rework end guality control plan.
This basic manzgement tool to optimal cvrocessing is, in generzl, lacking
in content or non-existent in the AMCS or missile rework efforts observed.

+ should@ be noted when missiles are procured with WR-1, WR-2 and WR-S%
as the contracting requirements, there are no provisions for NARF partici-
pation in determining the maintenance concept, technical date and support
equipment requirements. An example of a smooth running program with a
quality product is the SHRIKE program. NARF Alameda had a definite say
in the type and depth of technical data and type of test eguipment to be
provided.

NARF engineering and production personnel should be permitted to be
active team members of the IMM teams and MEAR's review teams in accordance
with WR-30%. These team members would be able to make important contri-
butions to depot lIevel maintenance concepts, define depot level technical
data requirements, and assure that the level of test equipment is adequate
for depot level rework and can be integrated with existing facilities at
the NARF.

If WR-30 logistic support elements are .considered properly by
NAVATRSYSCOM during the development stages of an air-to-air program, the
problems down stream would be taken care of.

*WR-1 "Supply Item Provisioning for Bureau of Naval Weapons Contracts"
WR-2 "Contract Support for Bureau of Naval Weapons Contracts”
WR-5 "Support Equipment Design, Approval Selection and Ordering for
Bureau of Naval Weapons Contracts"
WR-30 "Integrated Maintenance Management for Aeronautical Weapons and
Weapon System Related Equipment”
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Who knows better than the NARF's, the depot maintenance problems,
the type and depth of technical data required for depot support of the
AMCS arnd missile, and the type of test equipment that will best integrat.
with existing NARF's?
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NARF/CONTRACTOR COST COMPARISONS

Deteiled@ Conclusions and Recormmendations

The assignment of rework responsibilities for asir-launched missiles
and components to Navy in-house facilities is based primarily upon the
strategic and operational aspects of logistic support of Mission Essential
equipment. This is in line with DOD Instruction 4151.1 which states that
each service will develop and maintain an organic (in-house) maintenance
production function for mission essential equipment. The referenced DOD
Instruction, however, does not preclude the use of contract support as an
additional source. The determination of whether or not rework will be
supported ih-house is based upon 2 subjective reasoning process which
includes measurable considerations zlong with risks and uncertainties..
Included in any such determination must be the responsiveness of each to
rapidly changing Fleet demands, the technical capabilities of each, and
of course, direct compariscns of costs. Technical know-how is centralized
at the prime contractor's facility while the hardware is in production.
The data package is kept current at the prime and configuration control can
easily be maintdined between new production and rework. On the other hand
the in-hoyse facilities can more readily adspt to changing workloads and
changing priorities and in these respects are much more responsive to the
Navy's needs, especielly in & wer or crisis situation. In other words, the
Navy has direct control ‘over the priorities it assigns to its in-house
facilities, and can ask for and get immediate response to its changing

demands.

With regard to cost, there has been, fror time to time, comparison
studies conducted bty the Navy. One such study, the Navy Aeronautical
Depot Mzintenance Cost Comparison Study of 23 February 1965, evaluated
a total of 39 components overhauled by both the Navy O%R and commercial
facilities. It revealed that in 3L cases, the average cost to the Navy
was lower in its in-house facility. These studies are performed infre-
quently, however, and at present there are no commercial contracts that
would provide a basis for a direct cost comparison study. In the planning
stage, however, 1s & requirement for the repair, rework, end installation
of Engineering Change Proposal No. 5L in AIM-7E missiles. A contract
(Air Force) has been let to the Raytheon Company for this work at a unit
rrice of $3800. In the meantime, NARF, NORVA has priced out this work
at $306L each.

If it is determined thet = private contractor should become involved
in & rework effort, one approach toward leveling off the varying workload
of repair units at the contractor's facility would be to contract for the
rework in two stages. First, award incentive type continuing contracts
for defect analysis and repair appraisal end second, after sufficient
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units had accumulated, to award a fixed price ccntract for repair of a
specific number of appraised units.

Another consideration that must be made in the Navy's determination
of where repair is to teke place is the problem that arises when the
bardware to be repaired is no lojpger in production. It has often been
the cese that when the contractor completes production of an item, he
rapidly loses interest in the rework function. If the Navy has large
stores of this item and regquires & continuing rework function, repair
costs czn rise significantly without an in-house repair capebility.

reans of comparing contractor proposals to in-house costs, and
the above subjective factors, the FNavy can measure the relative
meriis of contractor versus in-house repsir and rework costs. It is
recoxmended by this team that the Program Managers set up a plan by
which such direct cost comparisons are malde on & routine, peroidic basis
s early in eech program as feasible.

AR -
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AERO-TA/AMCS TEST FACILITY

Detailed Ccnelusicrns and Recommendstions

In the checkout of the firing functions of the F-k aircraft, there is
a weakness which reduces the reliability of the entire system, i.e., the
inability of checkout perscnnel to test the sesguence, timing, amplitude,
and duration of events from trigger pull to missile separstion. This is
true at the NARF's eas well as in the Fleet since the same test set and pro-
cedures are used by all. A dynanmic type test (pit test) which overcomes the
weakness of, and supplements, the static "E" level test was devised for use
by Fleet units. The dynamic testing consists of actually ejecting a dummy
missile from each launcher into an arresting device and recording the
firing circuit sequences. By examining the recording, the technician cen
verify the serviceability of unit or problems in the firing circuits which
otherwise would go undetected. Irn August of 1965 a program was established
a2t NAS Miramer to dynamiczlly check a2s many sauadron aircraft as pcssible.
The testing has produced significant results as documented by FMSAEG's
Technicel Memorandum E5-680 of August 1967 which reperis the resul<s of F/0O

ada,
213

3 "SPARRCW Shoct." Among other things, FMSAEG's date shows that those
sguadrons which did not have dynamic testing had a misfire rzte of lh.9¢,
whereas thcse sauedrons which &id have dynamic testing had 2 misfire rate
of 4.9%. FMSAEG conciudes that these figures demonstrate "the importance
of usefulness" of dyvnamic testing. Since the NARF's 8o not now have dymarmic
testing capability, it is logicsl to assume that some aircraft zre "sold"
with undetected discrepencies in the firing circuits which could preclude
a successful SPARROW IIZI launch.

In order that the NARF's might turn out a more "mission ready”
aircraft, it is recommended that Gymamic testing be Cone &t the NARF's as

rert of the final checkout of the zircraft. Dymamic testing can be imple-
mented in one cof the fcllowing ways:

1. Procure instrumentatiorn as currently installed at NAS Miramar, NAS
Oceana, and NAS Cubi Point. This consisis of a Hcneywell Model 1108 Visi-
corder, a signal conditioning and timing unit, and instrumented dummy
missiles. This type instrumentation can be built by the NAVMISCEN, Point

Mugu, at a cost of 25K to $3CK, depending on requirements of the particular

installiation. This requires a six-month lead time after maney is m=de
aveilatle.

In addition to the instrumentation package, some sort of arrestin
device is regquired for reirieval of the ejected dummy missiles. NAS
Miramar and Oceana use pits filled with straw; NAS Cubi Point uses portatle
"catcher's mitts" designed and built by the NAVMISCEN. These are nc longer
available from the NAVMISCEN, but a data package has been produced and
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turned over to SPCC so that more may te obtained through normal supply
channels. The cost of the "catcher's mitt"” will probasbly be about $1500
each. Four are required to check all ejection launchers on an aircraft at

one time.

A cleaning stand for the AERO TA launcher is also required since the
Tauncher ejection cartridges must be fired to fully accomplish the checkout.
An EL-S5LOA cleaning stand manufactured by Raytheon is recommended. This
is the same stand which is being procured for Fleet use. The cost under
the present contract is about $250C each.

The total initial cost of the above test set-up will be about $8,500,
or about the cost of ONE complete SPARROW III missile.

ik 2. Procure the "next generation" instrumentation package which is in
the prototype stage at the NAVMISCEN. This unit is & solid state test set
in a suitcase which gives performance comparable to the Visicorder but
which is easier to use and maintain. It is also much less costly, the
prototype costing about $1000. The prototype is not built to Mil standards
so the cost for a Mil standard version is expected to be in the range of
$2000 to $3000 each. About six months lead time will be required after a
data package is developed. The data package will cost approximately $20,000.

The arresting devices and cleaning stand are required with this instru-
-mentation, as are the dummy missiles, which will bring the total cost of the
package to about $13,000, plus $20,000 for the data package.

3. The NARF's will 2lso need to program approximately 8 manhours,

edditional labor per aircraft to cover checkout, cleaning, and reinstallation
of the launchers.
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SURVEILLANCE PIAN

Detailed Concludions and Recommendations

Surveillance of eir=-to-air weapon system components hes not been
totally effective, Surveillance has generally beern lirited to weapon
components aveilable at the NWS's, Existing programs have been developed
on & low priority basis and in some cases test equipment and test samples
have been difficult to get. Additionally environmentel test requirements
have not been well defined and this technique has been limited to special
situations, primarily because of insufficient manpower and to some extent,

equipment.

It is recommended thet a relatively higher priority and more emphasis
be given to surveillance of sir-to-sair missile system components, especially
the AMCS and weapons suspension equipment which have demonstrated unsat-
isfactory performance, Additionel funding, billets end direction should
be made aveilable to:

e, Accelerate those programs not yet functionel,

b. Institute new progrems end expand existing ones as deemed necessary.

¢. Define sample reguirements including environmental testing.

d. Make special malfunction investigations as the need arises.

e, Evaluate reasons for high feilure and replacement rate components.
This program should include:

a, Periodic surveillance of the stockpile.

b. Fleet return surveillance.

c. Weapon system performsnce and captive flight data reporting.

d. Surveillance of test equipment celibration dats.

e. NWS/Ammunition Depcts/Naval Magazines test and inspection.

f. Shipbogrd tests and inspection data.

g. Rework data reports.

h. Flight tests of repaired items.
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i. Review of failure report informstion.

This progrem is designed to define problem areas so that air-to-air
weapons and wezpon components may demonstrate acceptable quzlity and
reiiability. This program will further provide necessary data on which
decisions will be made concerning maintenance, rework, corrective action,
and final disposition action for air-to-air weapons materiel.

This program would also serve to define the number of captive flights
ellowable pefore rework.

Page 2 of 2
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ENVIRONMENTAL PROGRAM FOR DETECTING MARGINAL COMPONENTS

Deteiled Conclusions and Recommendations

Several basic facts should be recognized concerning the concept of
using envircnmental techniques to induce early marginal component failures:

a. The approach does not primerily detect workmanship faultg. Care must
taken to assure that this technique does not became & "eruteh" to the
bench mechanic.

b. Additional in-process time will be required if vibration technigues are
preven and then introduced, However, the reworked missiles will have a
higher readiness evailability in the Fleet

c. Although not a primary purpcse of the effort, some design deficiencies
will be uncovered through this technique. Programs such as the Design Mar-
gin Evaluztion conducted by NAVMISCEN Point Mugu, provide the basic inputs
in this erea,

d¢. Improper application of the technigque can cause serious damage to the
miggile,

e. The technique is not a screening device nor & "test,"

Befcre any consideration can be given to NARF implementation of these
techniques, the guite valid guestion of whether repeated vibration cf &
migsile will result in a constant feilure rate, must be answered. If the
rate remains essentially constant, the technigue is destructive and must be
re-evaluated along one or more of the following lines:

(1) Cocrrection of design deficiency.
(2) Consideration of application of & lower level stimuli.

(2) Further investigation of applying 2 low temperature environment
to induce the desired faulits.

If the rate decreases, then an engineering determination of what fac-
tors are significant and a means of economical NARF implementation should
be determined. It is recommended that this determination be jointly per-
formed by NWS, Concord; the NAVMISCEN, Pcint ¥ ; with the NARF's., The
prime factors to be determined are the epplicability of sine wave in lieu
of random excitation, spectrum, fixturing, monritoring points, stimuli con-
trol point, and the testing/vibration seguence, It should be remembered
that NARF NOPVA presently has only & sine wave capability (random scheduled
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for delivery Spring of 1969) and that NARF Alameds has no vibration cap-
ebility assignable to SPARROW along with a severe space problem.

The NAVMISCEN has proposed thet in order to eliminate the requirement
for a noise generator and a spectirum analyzer at the NARF's the random
vibration input for the shaker could be provided ty a prerecorded FM mag-
netic tape. The tape would be prepared by NAVMISCEN after determining the
characteristics of the system to be used. For calibration of the system
the shaker output would be recorded periodically and sent to NAVMISCEN for
analysis, If the shaker output were discovered to be outside of the desired
range, & new tape would be prepared for that system. Based on what is known
today, the proposal has potential and should be investigated thoroughly.

If a low frequency, multiple unit, vibration mechanization could be de-
AT veloped, substantial first and continuing cost savings should result. How-
ever, it must be kept in mind thet when using inexpensive environmental
techniques, one must have an extremely well defined and controlled situation
anéd goal. This informetion does not exist today.

It should be noted that the key to the direction of the entire effort
hinges on the resulits of the NWS Concord Study to determine the non-destruc-
tive character of the present vibration parameters. This additional testing
has not yet been initiated due to load out requirements. It is therefore
reccmmended, that adequate priority be given the investigation.

’ The possibility of implemerting envirommental techniques on other air-

to=-air systems was pursued at the NARF's, though there was some interest
expressed, such en action zppears to be contraindicated at this time.

Page 2 of 2
V-6l )
a3 30 ) iijr;hh-




T PEATIETT A

e e e

2 T
el o\ ()| ASSIFIE

STANDARDIZED REPORTING PLAN

Detailed@ Conclusions and Recommendations

The NAVAIRSYSCOM (as well as other activities) has been saturated with
reports and other forms of communications much of which is not relevant to -
the requirements of NAVAIRSYSCOM, In general, these reports contain much
detail and are often clear only to the originator or his technical equivalent.
They generally do not contein the type of information nor the formet which
enables NAVAIRSYSCOM to make timely response. To get action, the originating
activity ofter adds all codes associated in any way with the component
involved thus frustrating the system and plugging the communication channels.

It is recomrended that the In-Service Engineering activities de
established and tasked to develop reporting plans to provide NAVAIRSYSCOM
with the required informetion to meke prompt decisions and to reduce the
report traffic into NAVAIRSYSCOM to the essential., Some of the consider-
ations for these plans are:

a, Provide a substantially single channel action communication system
between NAVAIRSYSCOM and the In-Service Engineering activity, thereby
reducing the number of activities the appropriate NAVAIRSYSCOM Code AIR-O4

nust deal with,

b. Establish the requireé NAVAIRSYSCOM information and format for
various types of reports.

c. Take advantage of and complement the 3M/UR reporting systex. That
is, standardize and incorporate engineering and analytical reports into these
systems where feasible,

d. Attempt to define reporting requirements of the various participating
ectivities (NARF s, QEL's FMSAEG, Field Reps (Mugu, NARF, contractor), etc.)
in terms of requlred content, formet, timing and distribution. Perhaps
most of the non-routine reports could be based on a task assignment system
which pre-defines some of these requirements,

Additionally at a higher level, all the report plans for a given
weapon system should be coordinated for simplicity and similarity.

Finelly, an Air Wespons "ZIP Code" should be considered to provide
sufficient identificetion to aid in communication rodting and retrieval
and especially to enable the resder to ascertein his interest. Such things
to be included would be: component identification and breakdown, safety,
funding, report type, activities affected, etc.
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3M PLAN FOR REWORK FACILITIES

Detailed Conclusions and Hecommendations

The activity tasked by NAVAIRSYSCOM for developing & plan for the NARF's
full, early participation in the 3 Reporting System should evaluate and
determine the possible inclusion of the following reporting formats already

present in the Navy system:

Existing 3M Data
Feilure/Malfunction Reports (UR, ADR)

Contractor reports

NAESU reports

NAVMISCEN Point Mugu reports

QEL reports

Participating Field Activity (Creane, Indian Head, etc. ) reports

NARF Field Team reports
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PUBLICATIONS

Detailed Conelusions and Recommendations

Publications have long been a problem in spite of the large expendi-
tures for documentation.

Handbooks are changed so frequently that users do not have sufficient

time to provide comments or changes within the existing manusl before

another is printed, Recent equipment changes are not documented in the
manuals and in general, the manuals are usable only to a degree after
being employed several years and are never considered adequate for a

standard.

There have been numerous efforts to correct handbooks, but these have
met with little success and this includes the use of the UR. As an
example; NARF Alameda wrote a UR against the AN/DPN-1L SPARROW IIT missile
test set manual over a year age and as of this writing, ¢t has just been
received by Kaytheon for possible adoption.

The SPARROW III missile and its rework have not changed eppreciably
over the last five years, The rework handbook hes been revised every six
months and even been reissued. It is still unsatisfactory for use as a
standerd or even as a good reference document.

It is recognlzed that the seven working groups of the "Ordnance/Armament
Technical Manuzl" Ad Hoc Committee* discussed manusl deficiencies and made
specific recommendations for improvement of menuals and the mznual updating
methods. These recommendations have been only partly formalized. Criticism
of publications is still directed toward those manuals presently in existence
that have not incorporated the newly develcped methods and format.

It is recommended that NAVAIRSYSCOM (ATR-L036) be directed to provide
the NARF with the (proposed) Military Specification (no number) titled
Menuals, Technical, Airborne Missile and the minutes of the SPARROW III
Technical Manual Management Team (chaired by AIR-4036), and comments be
solicited. It is recommended that manual contracts be written so that it
will be the responsibility of the contractor to insure that the manual is
free of errors, other than personal interpretations, after one year of use.
After the first year any manual change other than changes resulting from
equipment or specification changes, shall be initiated by .2 UR and should
be accomplished at no cost to the Government.

*Meeting beld on 4-6 Sgptember 1968 as directed by NATSF message 1613227
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