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INTRODUCTION

A, The mission of Task Team Three was to determine if shipboard and squad-
ron organizations (afloat and shore) launch an optimally ready combat
aircraft-missile system. Problems reported during the air-to-air sympos-
ium were investigated and, during subsequent investigation, additional
problems were revealed. This report contains recommended solutions or
recommends additional investigation where insufficient information is
available. ’ '

B. The major portion of the report and the majority cf the reported prob-
lem areas pertain to the SPARROW missile system. While many of the prob-
lems equally affect the SIDEWINDER missile, the lower combat reliability
of the F-4/SPARROW and its importance as a primary air-to-air weapon system
accentuated the SPARROW problem areas.

C. The following considerations are highlighted in those sections of the
report which follow:

l. . The manning and performence of CVA missile shops and squadrons
suffers from the overall Navy shortage of electronics maintenance person-
nel. Several problem areas such as inadequate training aids and lack of
training equipment require irmediate action. Because of SEA (Southeast

.Asia) operation the experience level in the CVA missile€ shops and squad-

rons is presently at the highest level since the introduction of guided

missile systems. Training, however, is still largely a 'bootstrap' op-

eration in many areas and a reduction in SEA operations will drastically
increase the importance of a comprehensive, coordinated training program
in maintaining the proficiency of Fleet enlisted personnel.

2. With the increasing complexity of weapon systems and the multitude
of support equipments required to maintain them, the provision of suitable
operational and maintenance technical manuals is a major problem. New
techniques in information collection and display must be adopted. The prep-
aration of all weapon loading manuals and checklists at one central activ-
ity (NWEF) is significantly improving the quality of these documents.

3. An effective air-launched missile technical proficiency inspection
for deploying CVA's and squadrons, patterned after the Nuclear TPI, would
provide a significant increase in missile system readiness and is considered
to be one of the more important recommendations of this report. Implicit
in the inspection function is the necessity for follow-up and continuing
technical support in the forward area to ensure that deficiencies are, in
fact, corrected and that desired performance levels, once attained, are
maintained.
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L. The attention focused on test philosophy for air-launched missiles,
particularly the SPARROW, is attributed to the lack of user's confidence
in the overall weapSn system reliability. In actuality, verying the test
frequencies, or changing the test equipment for missile guidance section
testing, has had little effect on the overall system reliability. Reli-
ability improvements are required, however, and must be attacked through
better quality control and maintenance and surveillance procedures.

5. Safety requirements for air~to-air missiles aboard CVA's are con-
fusing and contradictory and are in conflict with operational requirements,
A thorough study of air-to-air weapons systems safety parameters and
requirements must be undertaken, and overall coordination of safety in-
structions must be improved.

6. There are mumerous minor SPARROW logistic problems which should
be corrected, The F-8/AIM-9C SIDEWINDER system is not receiving logistic
support. The required support should be provided, or the decision should
be made to cancel the AIM-GC program.

7. Increased emphasis is required on the development, procurement,
and support of adequate shipboard support equipment. The existing problems
are attributed to fund limitations and to the lack of overall direction
and manegement,

’ 8. Changes in Navy and Marine Corps policy vis a vis air-to-air
weapons system maintenance and employment are required. Of major importance
is an increased emphasis on maintainability and reliability problems in the
Fleet, with less emphasis, or even a moratorium, on performance improve-
ments.
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Training and personnel problems involve personnel allowances, the
availability of training aids, up-to-date equipnent, types of tralnlng
available, and basic training methodology.

I. TRAINING/PERSONNEL

A. Manning of CVA Missile Shops

Discussion and Conclusion

At present there are not enough qualified individuals staffing G/M
(Guided Missile) Shops aboard CVA's.

Recommendation

The following minimum personnel allowances be authorized for CVA Air-
Launched G/M Shops:

1 - AQC or ATC with NEC-T916
1 - AQ-1 NEC-7916

1 - AQF-2 NEC-T7916

3 - AOL

5 - AQ2

11 - AO3

20 - ACAN

L2 - Total

B. Non-Flying Ordnance Officers for VF Squadrons

Conclusion

An ordnance ground officer should be assigned to both Fk and F8 squadrons
to provide the important focus of attention to all of the weapons functions
and, in particular, to air-to-air missile capability.

Recommendation

BUPERS assign an ordnance ground officer to all fighter squadrons.

C. Training Aids and Equipment at NAMTRADETS

Discussion

- The NAMTRADET courses in missile assembly, handling and checkout utilize
borrowed missile sections when available. In some instances the components
are not of current configuration. Components, such as inert motors, have
been manufactured by the contractors for Air Force classroom training;

IIT-1
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however, the NAMIRADETS are forced to use expended motor Eases.acquired
from NAVMISCEN. Support equipments in use at the NAMTRADETS do not have
the latest changes such as that required to test the AIM-TEZ2,

Conclusion

The training aids and equipments used by the NAMTRADETS in missile
training should be of the latest configurations, designed specifically for
training use where necessary, and should be procured in adeguate nunbers.
None of these conditions presently exists.

Recommendations

1. The equipment shown in Tab A should be supplied to all NAMTRADETS
providing instruction in SPARROW and SIDEWINDER missile systems. This is
considered to be the minimum equipment requirements to sustain SPARROW
and SIDEWINDER training.

2., NAVAIRSYSCOM (AIR-534) ensure that NAMTRAGRU receives SSE Change
Kits prior to their fleet introduction.

3. NAVAIRSYSCOM (AIR-413) provide for training for & minimum of four
(4) NAMTRAGRU instructors on all proposed changes to SSE.

D. -AIM=-7E2 Maintenance Training Film

Discussion

Initial maintenance training for AIM-TE2 will be conducted by Raytheon
Company as a part of the contract defined by NAVAIRSYSCOM. This training
will start in December 1968. Additional requirements for updating missile
assembly.crews and missile loading crews exist from a shipboard environment

standpoint.
Conclusion

An updated AIM-TE2 SPARROW maintenance training film should be produced,
stressing missile assembly, handling, loading and identification of the
AIM-TE2 as associated with shipboard missile shops, shipboard handling and

loading procedures.

Recormendations

1. The AIM-TE2 SPARROW maintenance training film be produced by
Raytheon Company without cost to the Navy. This film will be reviewed by
Westinghouse Company, McDomnell Aircraft Company, Naval Missile Center, and
Naval Air Systems Command prior to release to fleet squadrons. This training
film should be completed as soon as possible and distribution to all fleet
squadrons be controlled by Chief of Naval Operations (OP-563).

ITI-2




W NS

2. CNO and NAVAIRSYSCOM review reguirements for a similar film on
SIDEWINDER and direct NAVMISCEN to produce.

E. Device 5F8 SPARROW/SIDEWINDER/F4J AWG-10 Sound/Slide Programs

Conclusion

The SF8 sound/slide programs for the SPARROW/SIDEWINDER and FL4J AWG-10
are extremely valuable in the training of aircrews and maintenance personnel
in Neval Aviation Maintenance Training Detachments (NAMTD), Carrier Readi-
ness Attack Wing Squadrons (RCVW's) and Fleet Squadrons.

Recommendation

There is a need to publish a matrix for current and projected 5F8
programs for the SPARROW, SIDEWINDER and FuJ AWG-10. Additionally, these
n—— sound/slide tapes must be reviewed, revised and updated prior to intro-
ducing new missile/weapons systems or modifications thereof in fleet
squadrons. These sound/slide tapes should complement and be coordinated
with programmed instruction/publications.

F. Visual Training Aids (Dilbert Type Posters) i

Conclusion

The posters, or visual training aids, will provide a humorist approach
to-the problem associated with missile handling, missile buildup, missile
‘ loading, and aircrew procedures. The importance of the problem areas will
become uppermost to the maintenance crews and aircrews.

Recommendation

The "Dilbert Type" posters should depict problem areas in the Missile/
N——— Weapons System that can be controlled by training or increased knowledge
of the system. A series of posters, approximately twenty, to be developed
using a common characterization of a Navy man doing all the wrong things
to the Missile/Weapons System.

A proposal will be submitted by Raytheon Company in November 1968 for
the series of posters. Raytheon will provide the art work associated with
this training at no cost to the Navy. An alternate proposal will include
printing and distribution. Navy distribution will be controlled by Naval
Safety Center (Code 70), and the Chief of Naval Operations (Op-562).

G. Programmed Instruction for F4/SPARROW Weapons System

Conclusion

Technical publications are difficult to read and comprehend the in-
formation that ig presented. Missile publications and weapons systems
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publications both fall into this category. A series of Manuals that are
easily read, understood, and contain systematic examinations for mainte-
nance personnel and aircrews are required during deployments to refresh
and instruct personnel in ready rooms and missile spaces without formal
classroom instruction.

Recommendation

Programmed instruction manuals should be provided in three areas:

1. Missile Assembly and Testing
2. Missile Handling and Loading
3. Aircrew Procedures

The manuals should be produced in sufficient quantity to insure adequate
distribution to operating units, NAVWEPSTAs, and asircraft carriers. A pro-
posal by Raytheon Company will be submitted in November 1968 for the three
areas indicated. The distribution of the programmed instruction menuals
should be controlled by the Chief of Naval Operations (Op-562).

H. Location of AIM-7 Missile Test Ecuipment Schools

Discussion
Relocation of the DSM-32/DPM-7 Schools and associated equipments from

Jacksonville, Florida to Oceana, Virginia, is necessary to provide better
and closer liaison with AIRLANT squadrons and CVA's.

Conclusion

ATM-T7 missile test equipments for training are not presently located
for best utilization.

Recommendation

NAMTRAGRU move East Coast AIM-7 training assets from NAS, Jacksonville
to NAS Oceana as soon as possible.

I. Traininz of Missile Loading Personnel

Discussion
2ISCuUssIon

Poor training and non-standardization of missile loading teams results
in excessive missile damage during aircraft rearming. In addition, the
lack of training is a-significant factor in causihg the high misfire rate
during combat firings. Presently, there is no mandatory reguirement for
formal schools, on-the-job training, proficiency inspections, or standards

Q ‘: v ITII-4
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for VF squadron aircrews and missile loading crews. Additionally, there
is no missile loading crew concept established in VF squadrons today
which clearly defines individuals responsible for air-to-air missile
handling loading.

Conclusion

_Training and qualification of missile loading teams results in missile
damage and misfires. An adequate training and certification program is
urgently required.

Recommendations

1. Implement standardized air-to-aeir missile loading crew training,
procedures, and inspections, based on lessons learned in nuclear weapons
programs,

2., Type Commanders issue implementing instructions as required by
OPNAVINST 3571.3.

3. The Fighter Weapons School in the RCVW's, assisted by VX-4 and
NAVMISCEN, ensure that missile loading and unit inspection criteria are
complete, valid, and up-to-date.

L4, Establish an air-to-air missile loading team course in the RCVW
at NAS Oceena and NAS Miramar.

5. Establish missile loading crews in each VF squadron, consisting
of 6-9 enlisted, with missile loading designated as a primary respon-
sibility.

J. Schools for Guided Missile and Sguadron Ordnance Officers

Discussion

1. Existing schools for CVA Guided Missile Officers and squadron
ordnance officers are not adequate. Schools presently provided for G/M
personnel consist of test equipment operation and maintenance, and ship-
board handling and missile assembly. A summary course designed specif-
ically for G/M officers and squadron ordnance officers is required, en-
compassing the theory of operation, test equipment, Fleet problems,
publications and reporting requirements.

2. There is a lack of supervisors trained in the handling and assembly
of the SPARROW missile,

III-5
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Conclusion

A school in missile systems is required, tailored to the specific
requirements of G/M officers and squadron ordnance officers.

Recommendations

1, Establish a one-week course for squadron ordnance officers and &
two-week course for CVA G/M officers at NAVMISCEN or at NAMTRADET's at
NAS Oceana and NAS Miramar.

2. COMNAVAIRLANT and COMNAVAIRPAC ensure that a minimm of two
missile shop supervisors from each CVA have attended the AIM-7 missile
handling and assembly course taught by NAMTRADET's.

K. Enlisted Training Plan

Digcussion

Adequate numbers of supervisory personnel (CPO/lst/an) are not
available to meet allowances in critical rates of fighter sguadrons and
CVA's due to low U. S. Navy reenlisiment rates. "A" schools (AO/AQ/AT/AE)
are presently operating at 100 percent of capacity, yet annual fleet
student graduate requirements are still in excess of "A" school capability.
Non-rated personnel (without "A" school) are being assigned to augment
these squadron/ship shortages of supervisory personnel.

A review was conducted at the Aviation Ordnance "A" School, NATIC,
Jacksonville, Florida, of the syllabus, NAMTRADET specialized training,
and BUPERS/USMC procedures for ordering enlisted personnel to CVA's and
squadrons. The present AQ "A" school capacity is 1500 USH and 500 USMC
graduates per year based on a syllabus of 17.6 weeks. The current annual
fleet requirements are 2279 for the U. S. Navy and approximately 700 for
the U, S. Marine Corps. Based on the present A0 "A" school syllabus, this
means that there will be a shortage of 779 USN and approximately 200 USMC
"A" school graduates during FY 69 due to lack of MILCON and instructor
personnel. Additional barracks and mess halls would be required to increase
AO "A" school capacity. The review revealed that the present A0 "A" school
syllabus could reasonably be compressed from 17.6 weeks to 12.5 weeks.
Further, weekly student inputs can be increased from 40 (30 USN and 10
USMC) students per week to 60 (46 USN and 14 USMC) students per week with
no increase in facilities (MILCON) or instructors. This would result im
an annual input of 2300 USN and 700 USMC students in AO "A" school. The
12.5 week syllabus involves streamlining to eliminate unnecessary infor-
mation that would be specialized later in the NAMTRADET syllabus, asccording
to the Wltimate duty station of the individual. An example of the present
and recommended flow is as shown in Tabs C-1 and C-2,.

I11-6
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Conclusions

1. An increase in AQ "A" school output, coupled with revised syllabi,
would permit the U. S. Navy and U, S. Marine Corps to meet current annual
requirements with additional, better qualified personnel. Further it will
provide standardized entry level personnel for the ordnance rating system.

2. Additianal studies of AQ/AT/AE "A" schools are required to deter-
mine if the respective syllabi can be streamlined to eliminate information
to be covered by specialized training later in the NAMTRADETS, thereby
increasing school capacity and improving quality of graduates to CVA's
and squadrons.

Recommendations

1. CNO, BUPERS, and CNATECHTRA examine the first term enlistment
training program to emphasize: training vice education, earlier contact
with hands-on~hardware training, earlier contact with current fleet equip-
ment and procedures, and increased utility of the first term enlistee.

2. CNATECHTRA examine "A" school syllabi for AO's, AE's, AT's and
AQ's, coupled with follow-on specialized training in the NAMIRADETS and
the RCVN's with the objective of providing functicnally qualified personnel
in the numbers required by the Fleets,

CV 3. Examine BUPERS/EPDOPAC detailing procedures to ensure that personnel
trained in air-to-air missilery are initially detailed and retained in that
job capacity throughout their first enlistment.

4, Institute & 12.5 week streamlined A0 "A" syllabus as soon as possible
with a concomitant increased student input of 60 per week.

5., Establish shipboard air missile assembly and handling courses at
NAMTRADETS Oceana and Miramar. These courses would be phased to include
all air launched missiles as they are introduced into the fleet. The
initial courses should cover SPARROW and SIDEWINDER, as well as the pre-
sent air-to-surface missile family.

6. Establish shipboard conventional ordnance handling and assembly
courses for A0-3 and below at the present Air-Launched Weapons NAMTRADETS.

7. Establish organizational level missile and bomb handling courses at
the existing Weapons System NAMTRADETS. These courses should be specialized
to meet squadron needs by type aircraft (Fh, F8, AL, A6, AT7). These courses
should be in addition to the present weapons system maintenance courses.

8. Establish On-the-Job Training in the RCVW's to provide loading
team training for each type of Fleet aircraft.

C m-T
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II. PUBLICATIONS/REPCRTING

There are several problems in publications and reporting procedures
which directly affect CVA operation.

A. Aircraft/MCS Maintenance Publications

’

Discussion

1. Maintenance publications have not changed appreciably in the
past few years and have been generally unsatisfactory. With the advent
of more complex weapons systems, the problem of maintaining current
publications places an unnecessary burden on maintenance activities,

The operational effectiveness of air-to-air missile systems
is being adversely affected by relatively low manpower productivity,
especially in the maintenance area, 1In fact, there is some evidence
indicating that the manpower productivity of maintenance personnel has
been decreasing over the years at the same time that the complexity and
inherent capability of the weapon systems has been increasing. The
acuteness of the problem of ineffective manpower productivity will con-
tinue to increase unless some drastic changes are made in the very near
future.

2. Analysis of eircraft maintenance statistics has revealed that
an abnormal amount of time is being spent in information research and
troubleshooting, particularly in the unscheduled maintenance area. Hand-
books, the present form of data available, have become increasingly cum-
bersome as the complexity of the associated aircraft and systems increzse.

3. One new concept in maintenance information, designed to reduce
maintenance manhours, has been developed bty the McDonnell Douglas Corpo-
ration. The system, called WSMAC (Weapon System Maintenance Action Center)
was originally created for the Phantom IT aircraft produced in St. Louis,
Missouri for the United States Navy and Air Force. Using a microfilm
storage system and a retrieval unit built by Eastman Kodak Company and
utilizing their commercially proven MIRACODE system, WSMAC provides access
to any and all technical data by button selection. Codes, compatible with
work unit codes for maintenance accounting, set into the keyboard, allow
retrieval in seconds of any request. Operation of the unit is simple
and requires no specially trained operator.

4. McDonnell-Douglas reports that the WSMAC system in use at

their plant has saved thousands of dollars in aircraft maintenance search
time alone.

III-8
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5. Other approaches to improve manpower productivity are available.
Project PIMO (Presentation of Information for Maintenance and Operation)
develcped by Serendipity Incorporated for the USAF C-141 system is a good
example. A proposal to develop maintenance job guides for the AN/AWG-10
Missile Control System for the F-UJ aircraft has been submitted to
NAVAIRSYSCOMHQ in October 1968 by Serendipity Incorporated, Chatsworth,
California.

Conclusion

System maintenance publications are voluminous, difficult to use
and understand, difficult to mzintain current and consure many man-hours
to revise and maintain. Concepts such as WSMAC and PIMO offer potential
solutions to these publications problems.

Recommendations

1. Extend contrazctor support to the VF92 WSMAC evaluation to
include the first 90 days of the WESTPAC deployment.

2. NAVAIRSYSCOMHQ assign a high priority to explore all avenues
of presenting maintenance information that will result in a dramatic
improvement in manpower productivity.

3. NAVAIRSYSCCM use the AN/AWG-10 Missile Control System as a test
system to evaluate methods.of improving the presentaticn of infcrmation for
maintenance and operations. Review the proposal submitted by Serendipity
Incorporated to develcp maintenance job guides, expanding as necessary to
include a coordinated evalusticn of WSMAC, PIMO, RAPID, and cther proposals/
concepts for the presentation of technical informatica.

B. Missile Publications for Operations and Maintenance

Discussion

1. During September 1968 publication review conferences were con-
ducted to review and ccrrect deficiencies in the technical manuals for toth
SPARROW and SIDEWINDER. Brief summaries of the conferences are as follows:

SPAREOW - Discrepancies between manuals due to duplication of
information and different revision dates will be eliminated by consclidation
of manuals where possible. Information contained in various OP's and NAVOED
publications will be consolidated in NAVAIR manuals. All pertinent technical
manuvals will be declassified where possible. The contractor will provide
an AIM-7 SPARROW missile Technical Manual Guide (TMG) listing 211 technical
manuals. The TMG will be revised every 90 days. Tactical/NATOPS manuals
were not reviewed.

III-9
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i SIDEWINDER - ALL SIDEWINDER technicel manuals were reviewed
5 and action assigned for correction of deficiencies. Several problems
reported consisted of manuals not being revised following initiel dis--
tribution, specific requirements for Marine Corps operations and All-Up-
Round concept not being reflected in the manuals, and data in conflict
with official publications being published in unofficial bulletins re-
leased by various.field activities. Review of Tactical/NATOPS manuals
revealed that descriptive data and launch envelopes were not up-to-date
in all manuals. -

Recommendations

1. NAVAIRSYSCOM essure follow-up and correction of deficiencies
reported by NWC letter Serial 4255 of 2.0October 1968.

2. NAVAIRSYSCOM review status of Tactical/NATOPS manuals for
SPARROW missile and expedite revision.

3. NAVAIRSYSCOM implement revision of technical manuals for
SPARROW and SIDEWINDER.

C. Conventionzl Weapons Loading Manuals and Checklists

Discussion

1. There are nmumerous inadequacies and conflicts concerning
airborne stores loading manuals and conventional weapons release and
control checklists.

2. NAVAIRINST 5400.2 issued 27 July 1966 established a program
to provide centralized verification of stores/aircraft combinations for
operational compatibility at NWEF (Naval Weapons Evaluation Facility),
Albuquerque, New Mexico. This instruction applies to all publications
intended for general Fleet use that relate to combinations of stores
(including nuclear weapons) and aircraft.

) 3. A review of recent aircraft accidents and incidents involved
with the carriage and release of airborne stores has revealed that con-
flicts and inadequacies exist in current publications concerning airborne
stores, their preparation, loading, carriage and release. The lack of
proper instructions has resulted in various improvised Fleet procedures,

, some of which have been improper and unsafe. Additionally, related infor-
e mation was found to be scattered throughout various manuals. :

L. NWEF currently prepares loading manuals, conversion manuals,

release and control checklists and stores reliability cards for each
aircraft/store combination ac appropriate.

ITIT-10
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5. NWEF verifies procedures for loading, unloading, suspension
checkout and release of airborne stores.

6. NWEF also prepares corrections to preliminary technical manuals
submitted for verification and prepares advance changes to published
documents when required.

-

7. Specific problem areas and recommendations that will enable
NWEF to provide adequate, accurate and current publications are ¢ontained
in the following paragraphs. If these problems are corrected the overall:
system effect will increase system reliability and safety.

a. Problem:

Acquiring accurate timely data for development of conventional
weapons checklists by NWEF.

(1) Discussion:

It is extremely difficult for NWEF to acguire timely accurate
source data for developing conventional weapons checklists. This problem
is very apparent in the areas of new weapons, weapon improvement, eircraft
modifications, SSE, and handling equipment.

(2) Recommendations:

(a) Include NWEF representatives as a part of BIS (Board of
Inspection and Survey) Trials and OPEVALS (Operation Evaluations) at
NAVMISCEN and NATC Patuxent River and provide administrative and technical
support to these representatives in developing or modifying procedures to
ensure that accurate checklists are available when new or updated aircraft
are introduced into the Fleet. All BIS and CPEVALS shcould use proposed
or existing Naval Weapon Evaluation Checklists to determine their adequacy.

(b) In the development of a new weapon or medification of an
aircraft, Cognizant Field Activities/Participating Field Activities (CFa/
PFA) and/or prime contractors provide NWEF with a data package containing

- recommended loading procedures, SSE (Special Support Equipment), and re-

lease and control systems checks.

(c) NWEF establish a tecunical records center contalning
source data for conventional weapons checklists. CFA/PFA or prime contrac-
tor provide updated source data to NWEF on existing systems and programmed

systems.
b. Problem:

Difficulty in verifying conventional weapons checklists/manuals.

III-11



v\m\@\_k%%\m | T

(1) Discussion:

Since verification normaily involves the use of Fleel assets
(aircraft, weapons, equipment, facilities and personnel) belonging to the
using commands, it is difficult, time copsuming, and requires numerous
trips on the part of NWEF personnel in the verification of checklists -
manuals,

(2) Recommendation:

CNO (Chief of Naval Operations) issue a directive to type
commands to provide necessary Fleet configured, operationally ready
assets, on a priority basis to NWEF, for checklist verification as re-~

quired by NWEF.
c. Problem:

Lack of technical support and review of checklists by CFA,
PFA, or prime contractor prior to verification.

(1) Discussion:

It is presently difficult and time consuming on the part of
NWEF to acquire necessary accurate technical information and inprocess
review of proposed checklist/manuals.

(2) Recommendation:

Naval Materiel Command direct NAVAIRSYSCOM and NAVORDSYSCOM

(Naval Ordnance Systems Command) to provide timely technical support and
inprocess review by CFA, PFA, and prime contractor on all conventional
weapons checklists and manuals prior to verification by NWEF.

d. Problem:

Preparation of reproducible checklists and SRCs (Stores
Reliability Cards) is time-consuming.

(1) Discussion:

At present tape-type machines using manual inputs are em-
ployed. Investigations are underway to determine the feasibility of using
computers to store and reproduce data for revisions and changes to check-
lists and SRCs. Using computers would reduce the time required to produce
changes and revisions considerably.
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Fund NWEF for computer services to facilitate increased
volume of changes and revisions.

(2) Recommendation:

8. NWEF has the responsibility to provide verification of stores/
aircraft combination for operational compatibility. NWEF is continuing
to develop and improve conventional weapons checklists/manuals. The
main problems encountered by NWEF are lack of equipment, technical support,
and to retain trained qualified personnel to write and verify checklists,
At the present time there are four highly qualified officer personnel
scheduled to depart NWEF by March 1968. This will require 6 months to a
year to re-establish present expertise. The Ordnance Technical Publications
Division is staffed by 8 Naval Officers, 8 enlisted personnel, and 8
civilian personnel with approval for 4 additional civilians who are re-
sponsible to write and keep updated over 600 conventional weapons loading
menuals/checklists and SRCs. The Facility has a limited amount of assets
which would enable checking and verification checklists on-site. This
requires NWEF personnel to travel extensively to update existing procedures
and develop new checklists/manuals.

Conclusion

NWEF has received limited support from CFAs, test and

_evaluation facilities, and Fleet units in form of UR's access to equipment,

technical support and in-process review. If NWEF is to continue to provide
sdequate, timely and accurate procedures, steps should be taken to eliminate
stated problem areas. One of the most important .ways to attain reliebility
and safety is to provide adequate, workable, accurate and current checklists
to operating Fleet units. This can be accomplished by NWEF, if adequate
support, personnel, and assets are provided.

Recormendations

Immediate

(1) Direct CFAs, PFAs, and test and evaluation facilities to
provide technical support and assets as required by NWEF.

Long Term

(2) Automate reproduction of checklists and SRCs by using
computer devices.

(3) Allot a minimum of 600K dollars for a building program to
increase existing facilities. Increase existing manning to adequately
cover existing requirements as illustrated in TAB E.

TI-13
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D. Missile Malfunction Reporting

Discussion

1. There are presently 9 reports related to missile melfunctions.
These reports are:

(a) Accident {Aircraft and Explosive Ordnance)
(b) Incident (Aircraft and Explosive Ordnance)

(c) Ordnance Malfunction (Major and Minor)
(a) safety UR

(e) Special UR

(f) AAMREP

(g) AAMREP (Captive Flight)

(h) Guided Missile Service Record (GMSR)
(i) Individual Missile Logbook

2. The malfunction of an air-to-gair missile requires that operating
activity personnel select the appropriate report(s) to fit the situation.
The report types, formats and instructions are listed in TAB D.

3. The 3M system has features which report melfunction and usage.
Reports 6 through 9, above, tend toward adaptation to the 3M system.

4, The UR reporting system and the Ordnance Malfunction reporting
requirements both contain provisions which apply to missile malfunctions
not of the explosive ordnance nature.

5. The GMSR (Guided Missile Service Record) contains information
which could be readily combined with other information.

6. The classification of the missile logbook comﬁlicates complete
and accurate recording. No provisions are made to report malfunctions of
missile test equipment,

Conclusions

1. The numerous reports, reporting formats and reporting instructions
which deal with air-to-air missile malfunctions are both time-consuming
and confusing to personnel in operating activities.
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2. Technical information reports and malfunction reports should
be consolidated to the maximum extent possible.

3. The 3M system offers a possible method to reduce the number of
reports and to provide automatic reporting of usage and of some malfunctions.

4. Provisions must be made to include missile test equipment in the
reliability reporting system.

Recommendations

1. NAVAIRSYSCOM revise NAVAIRINST 4700.2 to include UR reporting
of air~to-air missile and missile test sets rather than Ordnance Malfunction
reporting.

2. NAVAIRSYSCOM in conjunction with FMSAEG, FWSGLANT, NAVMISCEN
review existing missile technical reports for use, necessity and consolidation.

3. Naval Materiel Command with NAVAIRSYSCOM, NAVORDSYSCOM,
NAVSAFECEN, NAVMISCEN, NAVWEPCEN's and other cognizant agencies, review
possible 3M inputs which would simplify and standardize ordnance malfunction
incident/accident reporting.

E. Updating of Putlications;

Discussion

Fleet maintenance technicians are constantly faced with the problem
of maintaining systems with out-of-date maintenance publications. Pub-
lications do not include most recent changes resulting from system mod-
ifications.

Conclusion
Fleet maintenance technicians must be provided with up-to-date
technical information, either official or unofficial, that is compatible

with their particular system's configuration.

Recommendations

1. In those cases where the contractor is unable to provide hand-
book data to NATSF in sufficient time to be included in manuals concurrent
with Fleet delivery of equipment, require the contractor to provide pre-
liminary unofficial data -to the appropriate Fleet activities until official
menual changes become aveilable.

ITI-15
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2. NAVAIRSYSCOMHQ ensure that the information contained in
applicable Navy-generated changes and bulletins is forwarded to the
responsible contractor for inclusion in the appropriate manuals.

3. In view of the large number of weapon system configurations
and the impending configuration freeze, concentrate effort on developing
a good set of handboocks for the freeze configuration in a timely manner.

L4, Cover intermediate configurations by a series of difference
deta and deployment documents rather than complete handbook revisions.

III. INSPECTION/SUPPORT

Increased emphasis on inspection and support is required to ensure
maximum readiness.

A. Pre-deployment Reviews/Inspections

Discussicn

1. Weapon System Pre-deployment Reviews are currently being held
for CVA's and squadrons. The effectiveness of these reviews is limited by
lack of direction, military team leadership, timeliness, operational prior-
ity, standardization, documentation, technical scope, and follow-up. The
arrival of an "Expert Team" at an operational activity already heavily
burdened with maximum training and limited turnaround time meets with varying
degrees of enthusiasm.

2. With strong authority and military team leadership, the tech-
nical talent and system knowhow of these "Expert Team" members can provide
a tangible increase in system readiness. This should be accomplished in
accordance with the following plan:

(a) Direction - The basic directive should be originated at
the CNO (Chief of Naval Operations) level directing the type Commanders to
follow a CNO approved Inspection Work Sheet Format (TABs F and G) for
applicable airborne weapon systems to include associated fire control systems.
Inspection formats to be submitted to CNO for approval from missile and fire
control system CFA's (Cognizant Field Activities) via project desk at Air
Systems Command.

(b) Military Teem Leadership - The Type Commander should assign,
as team leader, a staff officer, senior or equal in rank to the CVA Weagpons
Officer or squadron CO being inspected.

(c) Timeliness - Six months prior to deployment date, the in-
spection formats for each applicable system should be forwarded to the
Commanding Officer of the activity to be inspected, the inspection to be
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conducted 60 to 90 days prior to deployment. This provides guidelines

to the activity to be inspected, for assigning personnel to formal schooling.
and for having test equipment calibrated and handling gear repaired. Sixty
to 90 days allows some time to correct deficiencies noted during the inspec-
tion.

(d) Operational Priority - The inspection should be afforded
highest priority and cooperation of the inspected activity. ‘

(e) Standardization - A CNO approved inspection format to be
used for weapon or fire control system.

(f) Documentation - A formal inspection report to be returned
to the operating activity inspected by the type command as a follow-up
to an on-site debrief.

(g) Technical Representation - The present team members from
NAVMISCEN (including local NAVMISCEN NCTS), the CFA, and NASCREPLANT/PAC
should be supplemented by NAESU CETS/NETS to cover applicable fire control
systems.

(h) Follow-up - The Type Commander should enlist the aid of
required support activities to correct any deficiencies noted during the
inspection prior to deployment. In addition, a follow-up inspection using
the same team and criteria should be conducted for the CVA and Squadrons
at sea 60 to 120 days following deployment to determine the effectiveness
of follow-up and to investigate additional problems enccuntered in oper-
ations.

Conclusions

Weapon System Pre-deployment Reviews currently being held for CVA's
and deploying squadrons are not accomplishing desired results due to a
lack of emphasis, direction, and follow-up. A CNO directive is required
to assign the responsibility for a more formal review to the Type Command,
using technical personnel {rom support activities.

Recommendations

1. CNO promulgate a directive requiring Type Commanders to con-
duct an AIMTPI (air-launched missile technical proficiency inspection) for
all deploying CVA's and squadrons with recommended inspection formats,
similar to TABS F and G.

2. Type Commanders follow-up on AIMTPI's by on-site reviews in
each CVA 60-120 days following deployment to the Sixth or Seventh Fleets.

IIr-17
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B. Technical Assistance

Discussion

1. There is some confusion among operating activities with regard
to procedures for obtaining technical assistance on the air-launched missile

system,

2. The NAVMISCEN provides the technical assistance and training on
all eir-launched weapons to using activities by the assigmment of NCTS's
(Navy Civilian Technical Specialists) to the operating commands. The NCTS's
or technical representatives are under the operational control of the Fleet
as advisors and instructors in the operation and maintenance of the air-
launched weapon systems. This function for the AERO 1A and AN/AWG-lO is
provided by NAESU (Naval Aviation Engineering Service Unit). The pro-
cedure for obtaining these services is contained in NAVAIRINST 4350.2 and
the coordination of the services is the responsibility of the Engineering
Technical Services Officer on the TYCOM Staff. The overall management
structure and procedures are not adequately described in existing in-
structions.

Conclusion
Engineering Technical Services for air-lsunched weapons are being

provided; however, governing instructions do not adequately describe the
procedures for the operating activities to acquire and utilize these services.

Recommendation

NAVAIRSYSCOM revise NAVAIRINST 4350.2.

C. Auvgmented Maintenance Support

Discussion

Weapon system planning, insofar as maintenance personnel, support
equipment, maintainability requirements, and other such factors are con-
cerned, has not anticipated the tempo of operations that is now being ex-
perienced in SEA., For this reason, the existing orgeanizational maintenance
capabilities of on-line CVA's require augmentation. Facilities and personnel
are available at NAS Cubi Point, which could be used for this purpose.

Conclusion
Due to the sustained tempo of operations in SEA, and a shortage of

trained organizational level maintenance personnel, the proper maintenance
of weapons systems aboard on-line CVA's is extremely difficult to achieve.

III-18
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The practicability of augmenting NAS Cubi Pt. in order to provide for AMCS
"peaking" services for VF squadrons while CVA's are in port at SUBIC Bay
should be specifically investigated.

Recommendations

1. Immediate

It is recommended that CNO form a team composed of represent-
atives from Commander, Naval Air Force Pacific; Commander, Naval Air Force
Atlantic; the Naval Air Systems Command; Commander, Fleet Air Western Pacif-
icj; Naval Air Systems Command Representative Atlantic; Naval Air Systems
Command Representative Pacific; and the Naval Missile Center to determine
how best to utilize existing facilities and personnel at NAS Cubi Point to
augment shipboard weapons system maintenance. '

2. Long Term

Weapon system planning and logistics planning documents should
incorporate plans for augmenting the logistical and maintenance support of
weapon systems in the event of operational empioyment of the weapon system
at levels significantly above initial plans.

- IV. MAINTENANCE AND TEST PHILOSOPHY

INTRODUCTION

Maintenance and testing protlems requiring design changes are covered
in Appendix IV. The problems included in this section, therefore, describe
the management and philosophy of maintenance and testing.

A. Shipboard Missile Test Equipment

Discussion

Missile test equipment aboard CVA's is presently calibrated and
maintained by the missile shop. Shortage of gualified AQ's/AT's precludes
adequate maintenance with resulting false rejects and poor availability of
equipment. Adoption of the portable DPM-1U missile test for SPARROW would
decrease the maintenance requirements in that the test set can be period-
ically offloaded to the calibration laboratories as presently done with
the other missile test sets,

Conclusion
Provided its performance can be validated by a Tester Correlation

Study, adoption of the DPM-1lk as the standard . shipboard test equipment will
alleviate existing maintenance problems with SPARROW test equipment.
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However, this will not change -the requirement for gqualified electronics
personnel. ‘

Recommendation

 Staff the CVA Guided Missile Division with sufficient AQ's/AT's
properly trained to perform assigned maintenance responsibilities.

B. Air-Launched Missile Maintenance Procedures

Discussion

1. The organizational, intermediate and depot level maintenance
procedures for air-launched missiles have never adequately been defined or.
delineated. There is confusion in Fleet activities concerning maintenance
policies and procedures for air-launched missiles.

2. NAVAIRINST 08810.1 defines the maintenance for air-launched
missiles. The purpose of this document is to provide guidance and infor-
metion to using activities in the processing and maintenance of the air-
lsunched missiles. This instruction was last published in 1958. NAVMISCEN
was requested to coordinate the revision of this instruction to incorporate
the newer weapon systems and update the technical information.  This re-
vision was completed in 196L. Since that time, it has been reviewed, re-
vised, modified and rewritten by various command levels and is presently
under review by NAVAIRSYSCOM. The vital information contained in this in-
struction includes missile test freguencies, shelf life for ordnance components
and defines the 3 levels of maintenance for each weapon system.

Conclusion

Maintenance procedures for missiles have not been revised since
1958. The operating activities urgently require this information.

Recommendation

NAVATRSYSCOM assign to a field activity the responsibility of main-
taining and publishing NAVAIRINST 08810.1. Direct that the instruction be
updated every 12 months and that an annual review conference be held. En-
closures to 08810.1 for new weapon systems should be incorporated prior to
Fleet introduction.

C. NAVAIRINST 4700.2

Discussion

Present maintenance levels and procedures for air-launched missiles
are not defined for operating activities. NAVAIRINST 4700.2 presently refers
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to NAVAIRINST 08810.1 for this information. The proposed revision of
NAVAIRINST 08810.1 defines maintenance procedures for air-launched missiles,

Recommendation

Include in ‘NAVAIRINST 08810.1 the definition of maintensnce policies
for air-launched missiles, and expedite revision of this instruction to pre-
scribe three levels of maintenance for air-to-air missiles. Malfunction
reporting for air launched missiles should be deleted from 08810.1.

D. Air-Launched Missile Test Philosophy

Discussion

1. The shipboard test philosophy for air-launched missiles is gov-
erned by the following factors:

a. Captive flight enviromnment - Air-to-Surface weapons such as
WALLEYE and BULLPUP operate successfully as "No-Test" missiles because they
are essentially one-shot devices. Air-to-Air missiles are subjected to
repetitive captive flight cycles, and the degradation in missile reliability
as a function of captive flights must be predicteble. The allowable degrada-
tion that the user will permit will then establish the upper limit on the

- captive flights between periodic testing.

b. Depth of Test - The thoroughness of the missile periodie
test is determined by the complexity and design of the test set. Generally,
+he greater the depth or thoroughness to which the missile is tested, the
greater the complexity of the test equipment. In -the case of the SPARROW
the test equipment varies in thoroughness from the LO% check performed by
the aircraft SELECT light to the 100% check performed on the NARF production
line. All missiles should be provided periodi¢ally with an extensive check
at a NARF or NAVWEPSTA. For example, if shipboard testing does not include
a test of Resistor Rl, and Resistor Rl normally accounts for 1% of the total
failures, eventually all of the missiles being captive flown will have a
failed resistor Rl unless they have been returned periodically to an
NAVWEPSTA or NARF for a test which does check that resistor.

c. Inherent design reliability - A fallacy in test philosophy
is that testing will increase missile free flight reliability. If the missile
reliability is degraded during operations, periodic testing will screen out
those failed missiles; however, components fail during missile flight and
all components are not tested. Periodic testing will not screen these fail-
ures out of the system. The inherent design reliability of a missile cannot
be increased by periodic testing.
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d. Effect of sub-systems - The relisbility of the 20 mm gun
has been compared to the relisbility of the SPARROW missile. In this com-
parison, the status of the aircraft radar, the launcher maintenance and
the post-launch maneuvering of the asircraft are not excluded from the missile
reliability because they are essential sub-systems necessary for missile
success; however, missile testing will not affect the degradation to system
reliability caused by sub-systems other than the missile.

e. Purpouse of shipboard teéting - The three reasons for con-
ducting shipboard testing are..

(1) To isolate faults for maintepance and repair.

(2) To provide assurance that the system has remained in
a GO status.

(3) To provide an assessment to the pilot of which systems
are available prior to commitment.

Air-launched missiles are not maintained or repaired on board ship, therefore
only (2) and (3) apply. The desirability of combining the assurance test
and the assessment test into one Missile-on-Aircraft-Test (MOAT) is discussed
below.

The MOAT would provide maximum user's confidence in the status
of the system.

2. Based on the foregoing, the following comments are provided
concerning the two sir-to-air missiles currently in operation:

a. SIDEWINDER - The AIM-GD is tested on the aircraft prior to
each flight by illumimsting the seeker with a flashlight and ascertaining
that an audio signal is present. A periodic test is conducted using the
Mark 409 test set, which is a relatively uncomplicated portable shipboard
tester, every 100 hours of activated time, or approximately every SO captive
flights. The loss of audio during the preflight test and in flight pro-
vides a limited MOAT. There has been little concern or investigation of
the adequacy of SIDEWINDER testing policy because of the missile's free
flight reliability demonstrated in training and in combat. This reliabil-
ity is due to the small effect of the SIDEWINDER sub-systems on overall -
system reliability, and to the lesser complexity of the SIDEWINDER as
compared to the SPARROW.

b. SPARROW - The SPARROW bhas had test frequencies varying .
from every 5 to every 30 captive flights. Tests are conducted with