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}ORBSORD

ASO considers the Abex RIW contr ac t a second generation RIW sinceit contractua lly combined supply support with reliability improvement .This repo rt shows the inte rrelati onships and documents the rea l lifeexperience s to surf ace the advantage s of such an int imate combination .Oui experiences to date with R IW have indicated its viability inmeeting the broad DOD goal of lowering the life cycle costs of milita ryweapons while at the same t ime satisfying the ASO goal of impro vedaircraft readiness through improved supply support . It is our opinionthat it was the RIW contract ’s inherent contractor incentives whichprod uced the results document ed in th is repor t .
RIW , still in its infancy, has prove n itself to be an effectiveprocurement tool which ASO intends to utilize more in the future.

RALT4 V. T. EDSALL , SC, USN
CCWi4ANDfl.JG OFFICER
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EXECUTIVE BRIEF

The Abex RIW contract was the first RIW contract in DOD which in-
cluded logistics considerations as well as priced out continuous re-
liability growth. The terms of the contract forced the contractor to
become vitally interested in the influences of field maintenance opera-
tions and fleet support , both in terms of cost per return as well as
rate of returns. The Navy has always had this interest but is usually
frustrated when trying to change design of deployed hardware for the
sole purpose of lowering life cycle costs in response to real life op-
erational conditions. The Abex RIW has become a showcase example of
the synergistic benefits when logistics/support and design control
(“know-how”) are vested within a single organizational entity having
real dollar incentives to lower life cycle costs.

The report details the Abex RIW case history to date. The division
of this report into specific areas follows to some extent jurisdictional
elements of the Navy , i.e., Program, Administrative , Engineering, Logis-
tics and Finance. The report also provides numerous illustrations of
synergistic benefits achieved when a single organizational entity strives
for overall low Costs while vitally involved in both the engineering and
logistics of fleet support .

Significant results to date of the Abex contract are :

A. Cost effectiveness (1973-1983) :

RIW cost - $1,595,344
Alternative to RIW - $3,535 ,842

B. Reliability Growth (1973-1977) :

RIW - From 500 to above 1250 hours of p~.mp operation
between returns

Alternative to P1W - From 500 to 590 hours of pump operation
between returns

C. Fleet Support (1977):

RIW - 2.4% of total hydraulic systems ?-1)RS (Not Operationally
Ready,Supply) allocated to its engine driven pumps
supported with 25% spares

Non-RIW - 41% of total hydraulic syst~n NORS (A7-E) allocated
to its engine driven ptmps supported with 75% spares

This report is a mid-cont ract review and thus the f inal story is
yet to be completed . However, many general question s of P1 W are re-
solved within this Abex contract. The contract will be monitored closely
and this RTW contrac t evaluation report updated at the end of the contract.

iii

- _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _  - 

- 
V



ASO TEE-2-77

INDEX

AC~ Jc~VLEDGF~ENTS . j

R)RE~)RD ii

EXECUT IVE BRIEF iii

INDEX iv

ABSTRACT vii

INTROEIJCFION 1

BACKGRcIJND 2

FLIGIT H(]VJR P)~)GRftI~IA. Predictions 3
B. Contracted 4
C. Obtained 4

AI14lNISTRATI~*~A. Abex 7
B. Mavy 9

ENGINEERING
A. Returns 1].
B. Analyses 13
C. Design Reviews 16
I). Design Changes 16
F. Field Visits 23
F. Reliabi lity Testing 25

1. Qualification Testing 26
2. Further Testing 27

G. Configuration Status and Control 27

w~~~rics
A. Inventory Management 28

1. Total Support Assets 28
2. Total Available Ready for Issue (RH) Assets 29
3. Not Operat ionally Ready Supply ~kM~S) 30
4. Spares 30
S. Transportation 30

B. Thm Aroizid Time 31
1. Installation to Removal 31
2. Remove to Receive at Abex 32
3. Receive (at Abex) to ~~ip (at Abex) 33
4. ~~i~~ent to Install 33

C. Bond Room and Abex Pool 34
D. Bit and Piece (Spare Parts) Support 37
E. Procurement History

1. Hardware 39
2. Support Equipment 39

F. Training 40
G. Conmuiications and Data 40 V

iv

_~I ~~~~~ 
V - - V ~~~~~~~~~~~~~~~~~~~~~~ - 

-~~~~ ~~~_~5



ASO TEE-2-77

INDEX (Continued)

Eo]’J(WCS
A. RIW Costs 41
B. Alternatives to RIW 43

co~cwsio~s 44

REC~?+1ENDAT IONS 45

REFERENCES 46

FT (IJR ES
1. 1972 Flying Hour Program Planned Base 4
2. Flying Hours Achieved ~ Projected 6
3. Growth of F- 14 Inventory 6
4. Ahex Administration for RIW Operations 8
5. Removal/Returns History 11
6. Pump Operating Hour Experience 13
7. Returns to Abex by Two Groupings 14
8. Flight Hours ~ Test Good Returns 18
9. Flight Hours ~ Leaking Front Seal Returns 19
10. Wear Pattern on Engine Engaging Spline 21
11. Old ~ New External Assembly Bolts 21
12. Wear Patters Between Contact Surfaces of the

Helical Torsion Spring and Hanger 22
13. Warning Tag 24
14. Configuration of Pumps in Navy Population 28
15. Breakdown of Assets Relative to Total Population 29
16. Measure of Turn Around Time Element : Install to

Remove 31
17. First Derivative of Figure 16 32
18. Turnstile Analysis 35
19. RIW Payments and Schedule 42

TABLES
I. Pump and Aircraft Hours S

II. Basic Contract ~ Modifications 10
III. Flying Hour Rates 12

IV. Mean Ai rcraft Flying Hours Between Removal/Return (WHBR) 12
V. Analysis of Return by Group 15

V I. Abex Inventory Change s 36
V II .  Parts Replaced and/or Reworked 38

ENCLO~~RES
I. ASO Letter to Defense Contract Administration Service I47

District , Van Miys, &~j: Contract N00383- 73- C- 33l8
with Abex Corporation, Oxnard, CA, PGB8-2:WMc:cfr
dated 29 May 1973

V



ASO TEE-2-77

INDEX (Continued)

I I .  Abex Letter to ASO , Subj: AP27V Hydraulic Pump FFW /RIW. . . . I I - 4 9
Contract ; Key Abex Personne l , dated 22 June 1977

I I I .  ASO Letter to ftSO, Subj : FFW (Failure Fre e Warranty) 111-5 1
Type Contract, N00383-73-C-3318, wi th Abex Corporatio n
for the long term warranty of hydraulic pi.mps used on
the F- l4 aircraf t , TEE- l :PAA:en ser . 4855 , dated
19 June 1973

IV. Abex Reports of RIW Design Review Meetings dated 16 IV -52
September 1974 and 9 June 1977

V. Abex Internal Memo, Subj: External Drive ~~aft Engagement. .V- 56
AP27V-5-03, Part Number 65070-03 , F- l4 , dated 9 September
1974

VI. Abex Maintenance Form (A-7l0) provided with each replace- . .VI -58
ment pump

VII . Abex Interna l Memo, Subj: Trip Report NAS Oceana , VA . . . .VII-60
dated 27 February 1976

V I I I .  Abex In terna l Memo , Subj : Trip Report NAS Oceana and... . V I I I - 6 2
NARF Norfolk , VA, dated 21 June 1977

IX. Abex Letter to NAS Miramar, Subj : Abex Hydraulic Pump IX -64
Engine Driven F-l4A Aircraft , dated 15 November 1970

X . Abex Letter to Naval Air Systems Coniuand, Stthj : F-l4 X-65
Main Engine Hydraulic P~mip Quick Disconnect, dated
23 August 1977

XI.  Abex Letter to USS America , Subj : Contract N00383-73-C- . . .XI-66
3318 - Fai lure Free Warranty, dated 16 July 1976

XII . tJSS Ameri ca Message 150806Z SEP 76, Subj: F-14 XI I -6 8
Hydraulic Engine Pump 2RH - 4320-00-389- 7949

X I I I .  Non-RIW Alternative Support Costs Analysis in Lieu o f . . .  .X I I I -69
Abex RIW Contract N00383-73-C-33l8

XIV . ASO Field Instruction 4440.86C, Subj: FEW (Failure XIV -97
Free Warranty)/RIW (Reliability Improvement Warranty);
Program for , dated 1 February 1977

XV . Abex ADP Outputs XV- ll3
XVI .  ASO Menorandum Report, F-14 Hydraulic Pump P1W Study XVI- 117

of Escalation , Lots 1-IV , N00383- 73-C- 33l8, dated
20 September 1977

DD Form 1473 129

vi

V — ~~~~~~ — -  — 
0..~



ASO TEE-2-77

ABSTRACT

RIW lReUabJ..Uty Impkoveme.tvt Wa~vtan.ty1 £4 con ~Ldeited by VOV
(P vtlmtitt o~ Ve~en~e} a.o being .ut a tkiat pha.4e du.t~Lng wh.ccth -the
p h o6opk4: VeA, hn.~que~ and app Cixt~.on6 can be uvcun~ ou.t. The
Abex RIW con~tnAc.t, about wluich thL~ kep on~t deat6 , A..nnova.te4 ~ea.tWt.e4
o~ no e~cLu4A.on6, 6uppo~t, o.~ well a~ ea.’TLy -timc ng £fl the 6equence o~the &~e o~ an item. Thu.~, tue kepo k.t on thL4 Abe x RIW contkVacl £4
m a i ~ting~u2 £n te~m8 o~ evatualing RIW ke4uLto agaA.ito~t c-thVt mo~t
likely ke4uLt~ 4hould an othe~w~~e noninol 6uppont mode have been
4eLec..ted .~a.the.& titan RI W.

The p iLe-con V~xac-t hi~ Vton.y ~~ p ’wvi4ed a.o welt a~ the ma.cn concU-ti.on~s and te.’un6 o~ the RTW co~~ ac~t i..t6eL~. Each a~ea o~ £n-tvjte~l( Pkogna m, AdininLUJr.a..tLon , Engoteexutg, Log i4t~Lc4 and Econoni~c4) ~t4
‘t eu~Lewed and quan~Uf, . ied ~wm data devth~p ed ~Ok -the RIW con.t’uic.t pwt-
po 6e4 a~ well a~ data. ~‘Lorn o-titeit Navy ~ou~tc~~ obto.~Lned ~on~ eva1wxt~on
p WtpO 4e4. Tlvtoug howt the ~tepo n~t, ‘~e6uLt6 obtn.4.ned wWiA.n the Abez
contJtacl a/te compai~e~ agath4 ~t non- RJW aLte/tna.twe4 a4 well a~a oVthe,’t
e~pe .ttevtce4 obtained with o-t.he.’t equ~LvaLen.t eng i.ne d’u ven hydn.a.uL~c
p ump6 bu.ppo’t.ted wilhowt bene~i.t6 o~ RI W.

ConC .6i~on& to date -.~an be made that the RIW goalo ant.ic.~.paVtcd
we.&e make tha.n met and the RTW contitact ha4 , A.n ~ac.-t, ke4UL.ted in a
mo4l co&t e~~ec.t~ve 6uppof l.t attvr.na.tLve available -to the Navy. Add-
-tionally, the RIW aUe~.na.tLve ha.~o pn.ow4ed 4upe.nla.-tive ouppo n.t to the
~leet ~u~.-thin a Navy £nve4tinent conMde.n..abL4 tt46 than otheit compa xa t~ve
wtito a&ed .cn otheit £‘wnt Line Navy a.L’w~a~t. The ‘tepon.t p itovi4e4
con6A.dv~.able 4uppo ’t.t4 ve de.ta42 and andty-6~L4 .to bac.k up -the above con-
cZLLw,f rt4.

A ~.uial Navy n.tpo’tt on the Abex RTW cortt~.ac.t wilt be made d~rning
1981 A.n ai ti.cip ation o~ conttac-t cornp te.tA.obL and on4enly pha4~c.ng ôt o~Navy on..gan.k depot 4uppo’~t to 4ep~a1~e the Abex .~uppo n~t p kovided tuiliiin
tkL~ RIW eon.t ’iaal.
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INTROD(JCF ION

On 3 April 1973, the contract , reference a, between Abex Corpora-
tion and ASO was signed wi th the purpose of continuously gr~~ing re-lia bility of the F-l4 eng ine driven hydraulic pu~ for a period of 6
years as wel l as providing key elements of support during that period .
The contract had the following features :

A. Re l iability growth , as measured by return rates , from 500 ~~~operat ing hours per return to Abex to~ 750 hours per return .

B. One day turn around at depot level (Abex in Oxnard, CA) from
receipt at Abex dock , supported with a depot pool of 25 units .

C . Al l returns, regardless of cause, remain Abex responsibility
to repair with no exc lusions.

D. Firm Fixed Price predicated on the reliability growth indicated
in A. above .

E. A defined contractor controlled reliability program with dedi-
cated engineering effort operating throughout the contract period.

F. No government cost for engineering changes which are proposed
to upgrade reliability , survivability, and maintainability of the
pump . Each Class I change requires approval from Gruman Aircraft .

G. Orderly transition to organic depot maintenanc e during final
year of the contract.

U . Pay as you go annual payment schedule in advance for each spare
pump delivered to the Navy and for each installed pump when an air-
craf t is accepted by the Navy.

I. Reporting to the Navy at regular intervals of inventory status ,
reliabili ty status and program evaluations .

J. Contract coverage included 258 pumps for 154 ,000 aircraf t fligh t
hours equal to 387 , 000 pump operating hours or 5 years after the de-
livery of the last pump (whichever occurs first) for a total price
of $846,444.

The contract was the firs t long term warranty contract in IX~) which
also included 1 day turn around time and a defined i nvolvement for the
contractor to syste~~t ical1y phase in at the end of contrac t trans fer of
support to an organic depot . This orig ina l contract has been amended 4
times to extend the same RIW support to later lots of F-l4 production
aircraf t. The latest amendment provides for total warranty coverage for
all F- 14 aircraft including Lot VI II equating to 982,560 ptm~ operating
hours and having a cut-off date in April , 1983.

During the course of the contract, ASO has made engineering reviews
periodic ally. The last review was made during September 1976. Since
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ASO TEE-2-77

the contract is at an approx imate midpoint , it was considered vital that
the latest review should result in the Navy documentat ion of events and
progress to date, evaluate achievements to date agains t those anticipated
wi thin the terms of the contract , provide conclusion s relative to new
concepts applied to the contract and compare life cycle costs of this P1W
alternative against a non-RIW normal mode of support .

BACKGR(~JND

The F-l4 aircraft engine driven pump has almost twice the pump ing
capacity of engine driven pumps previously applied to military aircraft .
It was considered a state of the art pump with no history of prior ser-
vice use. H-2 of reference b provides the basis for considering this
pump as an advance of the “state of the art .” The pump , as an integral
and key part of the two F-14 hydraulic systems , was contractor furnished
by (‘runinan Aircraft , the aircraf t manufacturer. (‘.rtmm~an has the systemintegration responsibility during the prod~x tion portion of the F-14
lif e and therefore had qualification responsibility for the pump . The
milita ry specification M IL- P-19692 and Grunm~n control specifica t ion
A 51r)CVBHO1S provide the requirements for this qualification. The Abex
pump was selected by Gruninan and Abex was required to run the qualifica-
tion tests at Abex and Ogden Technology Laboratories under Gruman super-
vision . The first Navy F-l4 was accepted for fleet operation during May
1971 , the qualification tests were initiated during October 1971 , and
the RIW contract was signed on 3 April 1973. At the time of signing the
RIW con tract , the qualification of the pump was still in progres s, not
being completed until October 1976.

The Abex pump in operation on the F-14 aircraft is rated to deliver
200 HP continuous ly and is capable of 300 HP for intermittent peak loads.
Thus , to adequately test the p~anp , a drive stand muse be capable of ~t
least controlled 400 HP input shaft power to the pump . Thus, logistic
support of the pump required planning lead time to provide the F-14 main-
tenance coITuh1~nity with an adequate 400 UP tc;t stand . When this RIW con-
t ract was under considera t ion , such a test stand was being considered for
development and planned to be made ava i lable for [MA (Intermediate Main-
tenance Activities ) and Navy depot support of the piiip. A snecification
was prepared by the government and was used ac th~ requirement to develop
the requ i red 400 HP test stand . This test stan i was neither available at
that time nor considered adequate by Abex . Thus, to perform under the
R IW contract , Abex was permitted to provide their own test stand at an
add i tiona l RIW cost of $106,000 inc luded in the RIW contract. The test
stand anticipated under the RIW con tract was developed by Abex and in-
stalled in their plant within the first 6 months of the contrac t and has
been in use successfully since that time. The Navy has now dropped its
first test stand development effor t and has entered into a contract for
a subsequent developmen t to the requirements of a later specification.

At th e time staff efforts were concentrating on explor ing new ground
in preparation for this RIW contrac t , norma l provisioning , as part of the
in tegrated logistics plan , was in process. The provision ing followed the
existing maintenance plan in providin g supply support with future Navy

2
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ASO ~~F-2-77

spare s inventories of required parts and assemb lies . Thus , the consequent
procurements for those parts and assemblies were made from Abex . How-
ever , at the time of the NW contrac t execution , the spares ordered were
no longer required by t he Navy but were requi red by Abex for operation
wi thin the RIW contract. An equitable agreement between the Navy and
Abex continued the manufacture of the spares for use in the RIW contract
with the benefit of having gained about 4 months in manu facturing lead
time.

Two prior reviews (l~74 and 1975) were made by ASO of this RIW con-
t r a ct . The first review establish ed a finn liaison between Abex and ASO
and provided Abex with required support in their integration of 3M data.
The second review provided the Navy with assurance that the contractor
had a fully operative NW organiza tion with documented earl y positive r ’
sultc of reliability achievements. A technical paper resulted from this
second review which was presented at the 19Th Annual Re liab i l i ty  and Main-
tainability Symposium (refe rence c ) .

A third and current review is the subject of this report which has
the purpose of updating the previous reviews , evaluation of log istics ,
assess reliability as well as pro viding results to date (15 August 77)
and to make required ana lytical fly ing hou r projections for the future .

Future areas of emphasis will  be placed on longer range improvements
by extend ing wear out life of various components for wh ich field exper-
ience and laboratory testing reveal long term life l imi tations and on the
Abex data system to provide outputs with additiona l management indicators ,
i . e . ,  average number of days instal led in aircraft and world traffic.

FLI GI-fl’ )flJR PROGRNI

A. Predictions:

During the period that the RIW was being contemplated , analyses were
made of F -1 4 flying hours proj ected into future years . The base for the
flying hours was straightforward , i.e., 30 hours per month for each air-
craf t introduced into fleet operations up to and including Lot IV pro-
duct ion , the Navy coninitment as of that date . The program plan provided
the basic info rmation of when each aircraft was anticipated for fleet
introduction . This app roach is shown in Figure 1.

Th is was an optimistic approach which did not consider delays in F-14
deliveries to the Navy and the inhibition of flying hours due to start
up problems inherent with introduction of a new weapon . The difference
between flying hours planned and achieved was cons idered when an addi-
ti ona l production (Lot V) was contracted for the Navy . The amendment to
the RIW contrac t (MCI) P00007) provided coverage for the pump and fly ing
hours to be achieved by the Lot V production aircraft . That modification
to the contract inc reased the estimate of total pump operat ing hours from
387 , 000 to 513, 000 .

3
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TOTAL 150

FLY I NC 
____ ____ ____ ____ ____100 - — ___ _ _

HOURS
1 1000 

~~~~~ - ___ ___ — ___ ___ ___

0~
1973 1974 1975 1976 1977 1978

FIGURE 1: 1972 Flying Hou r Program Planned Base

B. Contracted:

The F- 14 aircraft has 2 engines and each eng ine drives one Abex
hydraulic pump . The pumps for both eng ines are identical and inter-
changeable between eng ines . Each eng ine pt.mq supplies hydraulic power
to an independent hydraulic system and therefore reacts to different
loads and cycles of operation. A t ranslation is required between air-
craft flying hours and eng ine operating time (equivalent to pump opera-
tin g time). Until the point in time of this review , the weapon opera-
t iona l patterns and accunulated flying hour experience were not suff i-
cient to stabil ize the relat ionship between fly ing and eng ine hours .
Pas t experience with other airc raft was used to establish a ratio which
included 15 minutes of engine ground operation for each airc raft flight
hour providing a ratio of 1.25 between f l i ght and engine hours . This
t rans lates for both eng ines as 2 .5 total pump hours of operation for each
aircraft  f l i ght hour . Table 1 provides relating informat ion for the basic
contract and later modifications . The past year of engine log hours ,
when compared with the aircraft flying hours , shows a ratio of 2.42 en-
g ine hours for each aircraf t fl y ing hour. This ratio should be rev iewed
annually during the course of the contract~ to insure including this factor
in the assessment of pump reliability growth .

C . Obtained:

The F- l4  f lying hours obtained to date are indicated as the solid
lin e in Figure 2.

The first prediction and subsequent prediction s are also shown in
Fi gure 2. 3M data indicates that current flying hour experience is 18
hours per month per inven tory aircraf t or 27 per month per active air-
cra ft. The modification of the contract (P00012 of 3 May 76) procured
the RIW coverage for Lot VII production F-14 aircraft . This modificat ion
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ASO TEE-2-77

extended to 1982 RIW total system coverage with a new total of 352 ,200
aircraf t flying hours. The Navy was recently ccminitted to Lot V III
aircraft with delivery which started in March 1977. Correspondingly,
amendment P00013 has recently been negotiated . This most recent action
extended the contract to a final cut-off time of 15 April 1983 and
aircraf t flying hours to 393,024. This takes into account the most
recent analysis of flyin g hours/aircraft/month .

TABLE I: PUMP AND AIRCRAFT HCIJRS

A/C FLYING PUMP FLYING PUMP OPERATING
FflJRS HWRS HWRS

Factors 1 2 2.5

Ba~ic
1
Cont~~ct 154,800 309,600 387,000

Ame~dn~nt P00007 212 ,400 424 ,800 531,000

Amendment P00009
Lot VI 292,200 584,400 730,500

Ane~dm~n
1
it~ P00012 352 ,200 704 ,400 880 , 500

Amendment P000 13 393,024 786 ,048 . 982 ,560

The flying hour program analysis requires a dynamic continuing assess-
ment of aircraft inventory in order to show trends of flying hours per
month . These trends can be used to bias future predictions made analy-
tically from past history and current experience . The 3M data provided
Abex incltxles aircraft inventory change in status info rma t ion to assess
what part of the fleet is actively flyin g and the specific aircraft
which are stricken from the inventory . Fi gure 3 shows the growth of
the F-14 inventory overlapp ing the period of the NW contract and ad-
justs for aircraft lost to the ir ventory due to strikes.

It should he noted that the standard approach for the prediction of
F- 14 flying hour programs was overly optimistic . This is the conserva-
t ive app roach for all logist ics purposes. However, for RIW this opti-
mistic prediction is a risk to the buyer when that program isn ’t realized,
thus not fully exercising the contractor ’s liabili ty within the RIW con-
tract . With each amendment made the contrac t was extended in time for
that portion prev iously unde r contrac t at no specific increase in cost.
This extension in time permitted that previous portion of the population
to more fully utilize the flying hour program up to the contractual limits

The extension of t im~ also provided the advantage of one warranty
5
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comp~et ion date for the entire population. The most current amendment
I’~r Lot VII I aircraft has extended the calendar limit of the contract
to March 1983. This new data is based on achieving the flying hour
program (393,024 flying hours) by March 1982 and thus , fully exercising
the Abex warranty obligations for the entire population .

*CU IEVED FLYINC NOU RS

500 — — — — 1977 P R O J E C T I O N  __~~~~~

— — —— — 1972 P R O J E C T I O N

TOTAL 
400 - — — — —

AIRCRAFT
300 - — — — — — — —,

‘~

FLYING

HOURS 2 0 0 - — — — — —  — —7-
~~ —~~ 

—

1 1000

0-

FIGURE 2 : Flying Hours Achieved and Projected
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FIGURE 3: Growth of F-14 Inventory
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Ai)MINISFRATION

A. Abex :

Ahex has established a close knit RIW group which performs physi-
cal work on the pump , testing, engineer ing and adminis trat ion of all
paper work. With a current average return rate of 8 punps per month,
not more than 1 program manager, 1 engineer , and 3 shop personnel are
required full time. All other func t ions such as, contrac t administra-
tion, parts and inventory control , receipt and shipment , design , quali ty,
and test , are on a part-time basis. The company is small encugb that
the operations between departments, such as between engineering and over-
haul shop do not require specific formal coninunicat ion channels. Thus ,
an alert program manager can insure that the company analysis and the
action-reaction cycles occur without delay. This has actually happened
within the administration of the Abex contract. It has been observed
during the review that there was no occasion when information made avail-
able , for example , in the shop to engineering , required routing up the
shop departmental hi erarchy and down the engineering departmental hier-
archy in order to get to the point of action relative to that information.
Thus, engineering response to shop informa tion has been outstanding. Even
though the RIW responsibilities have been divided between departments,
the s~ rk between departments is being accomplished within an efficient
ma~rix operation.

(~iality assurance has been accepted fully by Abex as their respon-
s ib i l i ty. (~ia1ity control and inspection has been sensitized to a
leve l of responsiveness beyond that normally obtained in their produc-
tion and comerc ial overhaul functions. They have expanded the concept
of rej ects due to quality defects ta~1er RIW to include as well , the
failed units returned fran the field . Each unit returned from the field
is critically examined by an engtheer to determine mode and cause of
failure as well as any positive or negative contribution quality has made
to that failure. Response to what that engineer finds can effect ively
change and/or imp rove conditions very quickly. One measure of quality
control in a repair process can be the nuu~er (or percentage) of units
which do not pass a final test and nvst repeat the overhaul shop process .
E~iring the review Abex records did not show that type of action and from
me~~ry of the shop and test personnel , they could recall st.~ch reject
occurring only rarely. There was a promi se made to resea - ti previous
travelers (records of repair and test) to see if such rejects are noted
and count them as well as correcting the process to clearly identif y such
rej ect occurrences for count and control.

Interview with the government Quality Assurance Representative who
is resident in the Abex plant revealed that in his opinion, Abex has
been putting forth extra quality assurance efforts on the RIW contract.
In the beginning there was confusion about the role of a government resi-
dent Quality Assurance Representative in administration of a RIW contract.
ASO sent a letter in the early phase of the 111W to definitize that role.
The letter is included as enclosure I to this report. After 3 years of
experience, the governn~nt Quality Assurance Representative feels that
the letter was good and that the operation within the Abex RIW , from his
quali ty viewpoint , ~s c’oing so well that he now has additional t Une for
his in-plant qual ity assurance efforts on other government contracts.

7

-
~~ 

-
~~~~~~~~ - -~~ 

__________



ASO TEE-2-77

It is the normal shop practice in the repair/overhaul of returned
punps to insure that the same person is involved in the disassembly,
repa ir and assembly of a given punp . Specific wear standards and limits
have been established for each component within the pump . Thus , a de-
cision to replace a part is not jus t dependent on qualitative aspects
determined by the technician doing the task. The RIW engineer is the
only one who can authorize the replacement of a spare part. His exam-
ination of the worn or failed part is the final authority. Should the
technician later observe any unusual wear , the RN engineer is brought
back for closer examination and assessment of the condition. This pi-
votal information obtained by that engineer is the strongest input to
the RIW design reviews held at periodic intervals.

There are 2 shop shifts with 2 repair technicians for each shift
assigned to RIW returns . All these technicians report to one shop lead
man who insures total continuity between the work in the overhaul shop
and other supporting activities such as; testing , plating , machining ,
dry lubrication, painting , etc.

Final testing of all returned units occurs during the same 2 shif ts
under the intimate supervision of one test supervisor. The time of a
final test runs fran 1 hour, for a unit that required no disassembly or
“test good” unit, to about 9 hours for a unit which required major part
replacements . All final testing is done on the special drive stand pro-
cured and used for the RIW returns .

The Abex organization relative to RN administration and operation
is provided in Figure 4.

NE SISEUT

1
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_ _ _ _-t_ _ _ _
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FIWRE 4: Abex Mministraticn for RN Operations
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It should be noted that direct responsibility for 111W results is
vested at a level which reports to the Abex Vice President . Also impor-

tant is the engineering support to RIW , which remains a part of the en-
ti re engineering department rather than an independent engineering
effort (see Enclosure I I ) .

~~~~~~~
Administration by the Navy of this contract has consisted mostly of

contract reviews made periodical ly (3 to date) with the purpose of de-
t ermi ning how well the 111W contract was operat ing, coordinating support
of the contractor with Navy data inputs and determining if action is re-
quired by the Navy or the contractor to enhance successful pursuit of the

contract . This review and coordination responsibility has rested with the
Engineering Assistance Branch of the Technical Division in the Aviation
Supply Office . Inputs were made by the Engineering Assistance Branch to
the Purchasing Division, ASO, to support the basis for contract modifica-
tions . These specifications provided continuity of the RN program with
each new Navy production coanitment. Table II charts those modifications
made to the basic contract . Design Qiange Approvals were a function of
Gnaiinan Aircraft during the aircraft production phase because the ~~~ is

contractor furnished equipment .

There is a direct line of ccmniunication between the ASO Inventory Manager
for the pump and the Abex 111W contract administrator . Because of the partial
CLAMP (Closed Loop Aeronautical Management Program) operation Cl for 1 exchange
with one day turn around) , there has been very little attention required of the
ASO Inventory Manager during the course of the contract to date.

The contractor has been assisted in his development of a data system by
the available Aviation Supply Office expertise in the use, interpretation

and editing of Navy 3M source data. This 3M source data has been authorized
for release from MSO (Maintenance Support Office) directly to Abex on tape
with monthly updates (Enclosure III). A full description of the information
flow and details of the Navy data inputs are provided in the Data thapter
of this report. Since the program had a relat ively slow start (low voliJne
of returns), problems in development of the ADP data system did not inhibit
the ability to provide Navy or Abex management with significant information .
The problems of crystallizing what is required in data analysis and out-
puts have not been fully resolved to date. Since there are only approxi-
mately 251 returns to date, there was no urgency to develop an automated
information and analysis system. Thus , the lead time has been utilized to
plan , program and debug the ADP system . Navy reviews have been used by Abex
to provide the critiques and to build the system on a long-range basis
step by step . There remain , at this time, a n~.i~ er of steps to be ccm~ leted

and Navy inputs are still required.

The Navy has maintained one contact point for this RIW contract admin-
istration. That point has been the Engineering Assistance Branch of the
Technical Division in ASO. Abex has provided regular monthly inputs to
this point for analysis of achieved flying hour program and returns. The
periodic contract reviews have been made by this Branch and reports prepared
as required . One such report was in the form of a Tec}mical Paper , reference
c. NAVAIR has continuously cooperated and provided inputs when required by
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TABLE I I :  BASIC C(}ITRfiCT ~ ~4)DIFICATI0NS

1OTA[S DATES

PRICE FUMP C(N~RACT INCRFJ~1ENTAL
(Note 1) UN ITS t~0~~S SIGNED TEI~4INA- CIJSF/ptJ4P

___________ ________ _______ 
(Note 2) 

_______ lION oPER. HCVR
Basic Con- 6 Yrs $2 19
trac t - Lot 846,444 258 387,000 Apr 73 (Note 3) (Note 4)I to TV

~UD 00007 77 531 ,000 6 Yrs . $1.50
Lot V 1,061, 2 354 (Note 5) Aug 74 (Note 3) (No te 4)

1,308,847 487 
~~~~ 

Aug 75 (Note 4)

P4)0 00012 488 247 587 880 ,500 Ma 76 30 June $1.20
Lot VII ‘ (Note 5) ~“ 1982 (Note 4)

1,595 ,344 (Note 6) 9~~, S6O , Aug 77 l 5A ~r OS

N~~ES:
1. The reliability on which the sell prices are based are as

follows : BA.SIC, 500 to 750 ; 141’ 00007, 600 to 850 ; MDI) 00009,
650 to 900; NOD 00012,800 to 1175; NOD 00013, 920 to 1300 hours
pun~ operation between returns to Abex .

2. PLm~ operat ing hours are listed. For conversion to aircraft
flying hours see Table I .

3. End of contract (changed by later NODS) would have been 5 years
after the last pui~ . was delivered to the Navy . Subsequent to
basic contract signing that last delivery on the contrac t less
NODS was made on 21 August 1974 .

4. This contract includes $106 ,000 for the Abex test stand. That
fixed cost is ani rtized over the total basic contract (Lot I
to IV) . If it were considered a sunk cost invested for the dura-
tion (20 yrs.) of F- 14 punp support and thus , not included in
cost per current punp operating hour, the figure shown would
reduce to $1.91 and be more dir ectly conparable to the subsequent
cost per operating hour of $1.50 for NOD 00007 increment , $1.29
for NOD 00009 increment, $1.20 for NOD 00012 increment , and $1.05
for P41) 00013 increment . The lower cost per operat ing hour for
subsequent NODS is due to decr eas ing return rate (increase in
reliability) as the RN contract progressed, overcoming in-
creases in cost per return due to escalation.

5. Increase in flying hours is due to:
(a) .. larger aircraft population
(b) . extension of time for older aircraft population to obtain

one RIW cut-off date for con~ 1ete population
(C) increase because of maturing F- 14 support

6. The exact nuther of ptr~s within RIW is not critical since con-
t ract obligations cease with obtaining either flying hour limit
or calenda r limi t , whichever is obtai i~ d first .
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FJ ’JGINLERING

A. Returns:

The ul t imate  measurement of achievement within a RIW contract is
the rate of returns . For each return there is a removal fr om the ai r-
craft  which initiates a complete sequence of support actions culmina-
t ing in a successful replacement of that removal. There are more
reasons for removals than a specific internal failure of a hydraulic
ptm~ . The total logistic support posture , if adequate , will mitigate
need for removals . Conversel)c inadequate logistic support will increase
removals. (~ e of the prominent features of this RN contract was the
avowed purpose to cont imiously reduce removal rate of this pump during
the course of the contrac t as the primary vehicle in lowering return
rates ~o Abex. Reliabili t y of the pt.np is a large factor contribut ing
to its removal rate . However , it is not t h e only factor influencing the
need to remove a pump .

Removals have been closely observed . Removals and returns to Abex
have a very close correlation . There is no field support equipment avail-
able which can test a removed pump , thus , a large percentage of removed
pulq s in fact , have been returned to Ahex for test and /or repair which
otherwise would not have been returned to Abex .

A continuous plot of pump removals from aircraft and returns to Abex
is shown in Figure 5. Removals not returned to Abex could , for examp le ,
occur during an engine replacement.

A IRCR AFT FLYING HOURS x iooo
FIQJRE 5: Removal/Returns History
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Flight hours are shown in Table I I I  for comparison purposes.
Active aircraft excludes those aircraft which are not actively flying
as determined by 3M reports of invento ry status .

TABLE I I I :  FLYING H(1JR RATES

Calendar Per Nbnth Total Per Nbnth Per Per Wnth Per
Year Flying Hours Inventory Acft. Active Acft.
1973 424 17 22

1974 1422 19 26

1975 2095 15 23

1976 3094 16 21

1977 4147 18 27
(6 mos.) 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

When the removals or returns are re lated to flight hours , the
following table is obtained :

TABLE IV: MEAN AIRCRAFT FLYING I-fiRS BETWEEN R~ t TAL/RE11JP.N (MFHBR)

INCRF1~!EWfAL (YEAR) CI.MJLATIVE
CALENDAR MEAN FLIGf~ H(]JRS BEtWEEN MEAN FLIG-IT H(JJRS BETWEEN

RF1~UVALS RE11JRNS REMNALS RETURNS

1973 91 159 91 159

1974 316 322 218 271

1975 354 
— 

535 276 371

1976 482 554 341 435

(6 mos) 401 488 353 446

The contrac t was priced on the basis of a sta rtin g mean ptmp opera-
ting hour between returns of 500 hours and at contract completion having
an end incre mental mean ptmp operating hour between returns of 750 hours.

12 
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Results shown in Table IV , when niiltiplied by the conversion factor of
2.5 , show that the negotiated starting retu rn rate was a reasonably
accurate prediction and that growth in reliability has been imich better
than anticipated by either buyer or seller at the contract negotiation
stage . Figure 6 is a graph of the continuous relationship between re-
turns and ptziq operating hours . Slopes are shown to indicate re tu rn
rates relative to pump operation hours .

It should be noted that each contract NOD covering production air-
craft subsequent to the basic RIW contract was based on a then curren t
experience of return rate and proj ected growth from that return rate .

250- 
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FIGURE 6: Pump Operating Hour Experience

B. Analyses:

All returns to Abex are classified into the two generic groups of
“Design Related Returns ” and “Other Returns .” These two categories are
basic to the concepts and evaluation of R I W. A definition for each
grouping fol lows :

13

~~t _ _ _ _ _  - 

-



ASO f tL- 2 - 77

1. “Design Related Returns”: These removals are for causal reasons
of internally induced pump failures which are basically traceable to
des ign or manuf acturing aspects requ ire d to be considered by Abex
through the ptmp ’s form , f i t , function specification requirements
imposed on Abex for qualification.

2. “Other Returns ” : These are all the other removals for cause or
not for caus e of pump operabili ty which do not fit into the grouping
of “Design Related Returns.”

tt is important to recognize clearly that “Design Related Returns”
are generally related to the type of failure normally obtained in labor-
atory qualificat ion, reliability assessment , or evaluation processes
prior to acceptance of material . Such failures are generally thought
of as non - excludable in a RIW contract and thus , the con tractor ’s basic
priced out RIW risk when he considers or is involved in a RIW contract .

In contrast , the grouping “Other Returns ” is for causes related to
the systems interfacing with the pump , including aircraft operat ions ,
maintenance operations, etc. These have had many connotations in the
past with many names appl ied, i.e., ni.irder failure , non-relevant fai lures,
test good units , system contamination , etc . For RIW purposes these are
the removals generally considered imponderable risks by a contractor , and
therefore exclusions in other RIW contracts . Unde r the Abex RIW contract
there were no such exclusions. In the Abex negotiated pricing there was
included this risk/cost of the “Other Returns .” Thus, it became most
important for Abex to observe such returns and react very quickly to causal
field ope rations relationships . A plot of returns within the 2 groupings
described above is shown in Figure 7.

U I / 
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FI(~JRL 7: Returns to Abex by 1\io Groupings
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TABLE V: Analysis of Return by Group

‘~ ~fM-NTA1. RFI1JR NS Rfl1W ~b 10 DATE

I~F ..SI(~ 9J A flI) Itilihi . l)I .~,Ihl ~ RI LATV.j) ( TTHER
YFAP

I
t/_ 

— 

S n  — — liD 
— 

510
• lcrw*a UIAL ~~~~~~~~~ 1ITrAL ~~~~~ ~tUfAL .crBRa* IUIAL

1913 15 11 866 4t. 13 3$ 54 11 M 8  46 13 734 ,4

~~~
- -~ 

.~~ e ‘~
, So 1185 “~ 2~ l s 3~ 35 49 1065 O S

19’ S it 3~’~~8 34 I~ 196 4 60 43 2676 35 81 142u 65

1976 18 5)57 27 49 1894 73 61 3408 32 130 1599 66

488/ 18 34 50 35 33 1885 OS 7’~ 3419 33 363 1657
1. ~~s . )  44t ,

y~.tc~ *iOIR i% the aran t iu~ ( f ly ing  hou rs ) between returns tak en fruit Table IV .
~~ MT8R is the I~~ar t u~ (ptaI~ hours ) between return to Abcs.

Table V is the assessment of rates when the “Design Related Returns”
are separated from the “Other Returns.”

It should be noted that “Design Related Returns” and “Other Returns”
each were initially approximately 50% of the total returns . This is
norma l and usual operationa l experience known to exist with military
aircraft equipment generally continuing throughout the l ife of aircraft
operations . The significance and effectiveness of the RIW concept in
this contract is aptly demonstrated by the very quick improvement in the
“Design Related Returns” from the initial increment of 868 NWBR to the
measured increment of 3456 MTBR . Corresponding degree of improvement is
not demonstrated for “Other Returns .” What is most dramatic for RIW
evaluation purposes is that the deterioration of “Other Returns” usually
observed during the “learning curve” process when a new weapon is intro-
duced into fleet operat ions, never materialized. In fact , it has been
the opposi te, generally a decreasing return rate for “Other Returns” is
an outst and ing achievement which can be directly traced to Abex field
efforts and design changes under the RIW contract.

“Desi gn Related Returns” have been separated into categories as
fol lows :

Category Units Returned

Other leaks 40
Front Seal leak s 26
Pressure low or fluctuating 12
Cracked hous ing 3

15

-r — — - -~~ —

-J



ASO TEE-2-77

“Other Returns” have been separated into categories as follows:

Category Uni ts  Returned
Test (‘ioods (no failure) 77
Ran dry/overheat ing 25
Quick disconnect problems 17
System contanunation 14
Sheared shaft 14
Wdification or update 8
Test 5
Stri pped threads 4
System leaks 3
No reason reported 2
Elongated mounting hole 1

All the above categories have been assigned to remain consistent
with ~ l (Material Maintenance Management System) field reporting from
the aircraft operations level. All returns are not incluied in the above.

C. Design Reviews:

Abex has made periodic design reviews of the pump under the RIW con-
tract. These design reviews utilized data from returned units , results
of fi e ld tri ps , and fai lures from the concurrent qualificat ion test ing
as primary inputs for decisions toward improved design effort . Enclo-
sure IV are sample reports f rom such design reviews . Design , engineeriric
or reliability reaction did not necessarily remain dormant until a design
review triggered action . Many situations called for direct action . The
changes made to the pump will be described in a following paragraph .
Approx imately 30% of the changes were made as a result of the formal RIW
design review procedure . The balance of changes were made through ex-
pedited internal eng ineering proposal and approval procedures . This flex-
ibili ty in Abex internal operat ions shortened considerably their internal
lead time once the need for a change was recognized.

LI. Design Changes:

To date, during the course of the RIW contract , the configurat ion has
changed from a basic P/N 65070 to P/N 65070-0 1 to P/N 65070-02 and to
P/N 65070-03.

Details of the changes are as follows:
Ptm~ from P/N 65070 to P/N 65070-01

The holdown plate P/N 52963 was changed overcoming a wear problem
and increasing reliability .

Ptm~ from P/N 65070 -01 to P/N 65070 -02
A number of parts were changed to both improve heat rejection charac-

teristics and to react to field experience for general improvement of
reliabil i ty.  The fo l lowing parts/assemblies are the replacements of new

16
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desi gns:

Assy H P/N Description
15 61081 Port Cap Assembly
21 61046 Helical Compression Sprin g
22 61049 Guide Spring
23 61082 Compensator Plug
25 61050 Compensator Sleeve
49 63498 Piston and Shoe Assembly
49 63496 Wea r Plate

Pum~~frcmi P/N 65070-02 to P/N 65070-03

The change involved changes to the pressure regulating system to im-
prove stability characteristics of pump pressure regulation . The following
are the new parts as a result of the change :

Assy # P/N Descript ion
31 61338 Stroking Piston Subassembly
34 61342 Front Housing Subassembly

6134 1 Mounting Flange Subassembly

ftdditionally, other parts have been changed for improved wear char-
acteristics , better survival capabilities in field operations and improve-
ment of maintenance capability. These changes are listed below and are
incorporated when the -03 version is returned to Abex :

Washer P/N 61569
Ma ting Face P/N 61496
Retainer Ring P/N 61635
External Drive Shaft P/N 69513
Stroking Pis ton Plug P/N 69549
Front I-busing P/N 61340
Moun t ing Flange P/N 69488
Seal Mat ing Face P/N 61496
Port Cap P/N 61080
Port Plate P/N 69404
Thrust Pad P/N 69561
Helical Torsion Spring P/N 69535
Helical Torsion Spring P/N 69536
12 Pt. Bolt P/N NAS 624H6

Assessments were made of the primary causes for returns over time to
prov ide measures of RIW performance. Selected causes for returns are listed
below . Each cause of return is discussed to assess i mpacts of RIW upon
the si tua t ion .

1. “Test Good” (77 returns): I t is the nature of hydrau lic systems
to have problems with contami nation . When the system becomes con-
t aniinated , the major components with no filter protection mus t be
cleaned/purged and tested for damage . Since there is no f ield test
stand ava i lable for this pump , then the pim p must be returned to
Abex for cleaning/purging and testing. The change in “Test (‘good”
returns per flying hour beccines a measure of the genera l operat ion
and maintenance perfo rmances wi thin the fleet relative to the pump

17
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and i ts interconnecting hydraulic systems . Figure 8 sh~~’s retu rns
of ~n lc~ t Goods” as related to f lying hours . When a pimp is removed
for any other reason than direct knowledge of pump ma l function , the
p~.mip is returned to Abex for testing. Conside rable confidence of
pump performance has been bu i l t  up by fleet operationa l and inter-
mediate maintenance personnel because of the RIW contract f ie ld
operations and high reliab i l l it v . Thus , i n most situations of hydrau-
lic sy stem i nadeq uate performance , the pump would be among the last
r a t he r  than the f i r s t  component to he removed .

I 
______ ______ ______ _____________________o

I .
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C 2 o -
0
0I) 0 — —  -_ _ _ _  _ _ _ _

0 20 40 60 80 100 120

TOTA L FLYING HOURS x 1000

FIGURE 8: Fligh t Hours and Test Good Return s

2. Fron t Seal Leak (26 returns ) : The normal characteristic of an
eng ine driven pump is  to leak at the front seal by a very small amount.
From a design point of view, this minor leakage is necessary to pro-
vide lubrication to that rotating seal. The Abex pump specification
permits 2 drops per hour of pump operation . It has also been norma l
hi story for all aircraf t that a major reason for eng ine driven pump
removals has been excessive leakage at a fron t seal. The Abex pump
ha~ not been an exception to this  generic condition. This problem
of return s was evident at the early stages of the RI W . Under the RIW ,
Abex critically reexamined the front sc-al design and quickly imple-
mented changes to improve seal reliabili ty.  Figure 9 plots the re-
turns due to excessive front seal leakage as a function of flying
hours , ibis leaking seal prob lem has been complicated by potential
f ront seal dan~ge each time a drive sp l ine is sheared when the output
port quick disconnect coupling pops off (due to improper fastening
during maintenance) . The number of hours on a returned pimç (ave rage ,
to date) is estimated to be 576 hours. There are many pumps which
are flying and have never been renuved. Thus , if the front seal is
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in fac t l i fe  limi ted , there can occur later a rash of returns for
leaky front seals , within the time frame of the R I W.  This charac-
teristic will be monitored closely during the RIW contract to deter-
mine the actual long term improvements in this cri t ical  area .

30-

TOTA L
LEAKING

20
FRONT
SE AL
RETURN S 10 — _____ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

0-
0 20 40 60 80 100 120

TOTAL FLYING HOURS X 1000

FIGUR E 9: Fli ght Hours and Leaking Front Seal Returns

3. Sheared Shafts (14 returns): The first pump returned with a
sheared input shaft presented a problem to Abex because the nurpose
of the shear section was to be a mechanical fuse should the be-
come so bound up as to reflect damaging torque levels into t e engine
driven train. Howeve r , when this pump was disassembled and exami ned
there was no internal evidence of damage and thus , it was di fficult
to unde rs t and the reason for shaft shearing. It took an Abex field
t r ip  to the activity returning the pump and subsequent engineering
investigation to determine the cause . The Abex report is included
as enclosure V providing the details of their field trip and inves-
ti gation . The investigation revealed a field problem during hydraulic
system check out or main tenance procedures. The problem was that
the quick disconnect fitting to the output port of the pimp could not
be connected with positive indication of a complete connection . When
that connection was made incompletely, subsequent eng ine start up
would blow open the connection , the ptr ~ output port valve would auto-
matically close the port making it impossible to pump out any hydraulic
liquid and pi.mping torque would go up excessively , consequent ly shearing
the input spline shaft. Once the field problem was identified , it
was a matter of educating all maintenance personnel involved. Ahex ,
having a f inanc ial interest in minimizing returns within the RIW con-
tract , embarked on a campaign to info rm all F - 14 squadron maintenance
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personnel on the i mportance of insuring proper reconnection of the
quick disconnect. Ahex also took action to induce the aircraft
manufacturer and the Nay to change the quick disconnect to one
having a positive feel to indicate when the fitting was placed in
the proper closed and locked position. To date, thi s has not pro-
duced positive results.

~~. “Return for Modification” ( 8 returns): Recognition by fleet
users o~ the pi~mq~ that there are later p~z~ confi gurations wh i ch are
more reliable has accelerated the return of the original p tm~ con-
fi gured units. Abex has considered it to their advantage to update
these units rather than having them used until failure prior to any
update. This has accelerated the reliab i li ty growth by hav ing more
of the latest more reliable pumps flying then would otherwise be
possible.

5. A l l  Other Categories (l26 returns) : The remainder of the returns
fall into many other categories for returns. A number of class I!
changes made to date will tend to lower returns due to these remaining
categories. It is not known if any other defined category will emerge
in the future as being worthy of closer engineering scrutiny and con-
sequent changes.

Within the scope of the R1V~ contract, Abex dedicated its efforts
to include in its change process those cost effect ive changes that correct
antici pated problems as well as changes correcting the known failure modes
described above . This report would be very deficient not to fully iden-
tify those pump changes made by Abex which were anticipatory rather than
react ive in nature. These are described as follows:

1. Regulator: As described fully in reference c, Abex took the ini-
tiative to correct a potentially serious impasse between Gruman and
Abex when an area of pump operation discovered by Gruman could pro-
duc e oscillations of pump pressure. The correction was made through
an increase in the p~ i~~’ s servo loop forcing function by increasing
the size of the pump pressure regulating stroking p iston . The Abex
cooperation motiva ted by their RIW resp onsibilities male possible a
solut i on and start of retrofit within 6 weeks after the problem sur-
faced, a phenomenally short t ime .

2. External Drive Shaft: Peculiar wea r patterns, shown in Figure 10.
a lerted Ahex to the incomplete engagement of the spline between
the pimp and the engine . Abex took the ini t iat ive with Griaiinan , iden-

t f ied an erro r in the Gruman pump-engine interface requirement. The
error was corrected by making the spline shaft 1/4” longer ful ly en-
gag ing the sp l ine . Abex very quickly backfitted all spline s before
the first failure due to poor engagement.

Port Plate: The port plate showed on some returns minor cavita-
t ion wear. A~ex made computer studies which identified that a minorchange in the shaping and location of ports would increase dynamic
efficienc y of the port plates valving action . The required change
was made. This change will  reduce the future requirements to change
the port plate at a time when pumps have been in use many hundreds or
thousands of hours.
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FflURE 10: Wear Pattern on Engine Engaging Spline

4. External Assembly Bolts: The original design used internal
wrenching bo l ts which cost less initially ($0.13 per unit), hut
after being torqued and later removed , lose their ability to be
torq ued accurately and most be replaced with new bolts. When the
RIW became operative , Ahex was quick to recognize that the more cx-
pensive ($0.28 per unit), externally wrenched 12 point bolt was
stronger , would wrench to a given torque in less time , more accurately
and without requiring replacements after maintenance. Thus, Abex
replaced the external assembly bolts to improve maintainability of
the pump. The old and new bolts are shown in Figure 11.

NEW -

FIWRE 11 : Old ~ New r~terna l Assembly Bolts
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5. Seal ~~t ing Face: The ori g inal part showed si gns of wear in
the field returns . Although no pump failures were attributed to
this wear , Ahex initiated changes in material and heat t reat to
lower the rate of wear to be inconsequential.

~~~. Helical Torsion Springs: Returning pumps showed wear on the
spr ings and on the hangefthat the spring contacts. Figure 1~is a picture of the wear patterns generated .

‘~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
“ NAUUI&GIIIE~ ____ 

~~~~~~

(~J~J~ 12: Wear Pattern between Contact Surfaces of the Helical Torsion
i i  ing and IIan ?’er

This wear i~~Iicates the potential of contaminating wear particles
getting into the pump and hydraulic system as well as potential
long te rm failure of ~he spring . Abex changed the contour of the
spring ’s contacting surface and added dry lubri cant to the hanger
contact i ng surfaces to reduce the wear.

. .  L )iy Lubrication: Dry lubrication was applied to the Inlet and
Outlet ports tc avoid seizure of quick discoimects by the threads
w i t h i n  these ports. The spline of the externa l drive shaf t was also
coated with dry lubricant to insure mininum wear over long life
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periods. The thrust pad was also coated wi th  a dry lubricant to
improve its wear characteristics.

8. Retainer RinE: This ring used in the pun~ assembly was added
to reduce “0” ring compression and thus prevent “0” ring ni bble .
A change of this sort under an RIW contract is very cost effective
to make. By comparison, in a non-RIW environment of organic support
of Contractor Furnished Material , this change would be very diffi-
cult to obtain.

9. Stroking Piston Plug: Returning pumps showed wear on the inter-
nal face of this plug. Abex, with a very simple change, reduced
the interface of the mating parts and improved the wear character-
istics.

10. Mounting~ Flange: An early RI1V return showed a crack in the mount-
ing flange . This information plus a failure of the flange in the
qualification testing prompted a serious Abex engineering investigation.
The re sult was to change the casting design for improved strength in
the area as well as better castability . Additionall y, inspection
levels of the castings were heightened to more positively reveal poro-
si ty and flaws. There has been no return since with a cracked casting .

11. Hanger Arm: Returns indicate a slight interferenc e prob lem
through a wear pattern . A change eliminated the interference between
the mounting flange and part of the delivery mechanism.

E. Field Visi ts:

Abex has , from the initiation of the RIW contract , made 19 visi ts
to F- l4 field operation activities. Of these, 13 were for education!
comunication purposes . Abex has made it an important issue to insure
that squadrons preparing for deployment aboard a carrier be informed
directly by them about the RIW contract; Abex desire to insure adequate
spares support through their 24 hour turn around of received units; and
the importance of filling out the Abex maintenance forms which were in-
cluded as enclosure VI to this report . This initial contact has had a
tremendous impact in the fleet operators ’ positive reaction and opera-
tions maintenance discipline applied to the Abex pump . As a result ,
there has been little , if any , damage to returning pumps and the forms
have been inc luded with almost every pump returning from the aircraft
operations level.

The completed forms returned to Abex have added considerable in-
telligenc e toward Abex ’s understanding of the field problems and to
their abili ty to quickly att ack field problems before they become wide-
spread and catastrophic. Abex has made 6 field visi ts in response to
recogni t ion of these field problems and at the same time provide field
indoctrinations . Enclosures V II and VI II are reports of such visits.
Although Abex is not in a position to directly solve field problems not
related to the pump per se , they have been a strong factor in making
Gnminan Aircraf t and the Naval Air Systems Coninand (NAVAIR) recognize
those field problems and initiate corrective action . In addition , Abex
has invited , on a nuther of occas ions, fleet personnel to Abex for famil-
iarization indoctrinations on the pm ~ and the RIW contract . Enclosure
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IX is a letter of one such invitation .

Review was made of typical field problems exercised by Abex to
determine their effec t and current status. A short descri pt ion and
status of each is provided below.

1. Port Quick Disconnect: Special fittings are used to connect
the pump to its hydraulic system. These fittings are intended to
make possible easy disconnection of the “in” and “out” lines from
the pui~ and reconnection to an external hydraulic system on the
ground. When the test ,/servicing actions are completed the connec-
tions are remade to the pun~ . The reconnection is in a rela t ively
blind restricted area; thus, it depends on feel to assure that the
reconnections are completely made . Since the connecting fitting
has no positive feel or detent ~s i t goes into its f inal locked
posi tion, the ma intenance personnel could leave the connection in
a partially locked position thinking it is closed and locked . When
left in that position (not fully closed), an engine start will
blow off the output port fitting, quickly shearing the pump’s in-
put spline shaft. This situation was first surfaced by Abex who
very quickly covered all the current bases having F-l4 squadrons,
and spoke with the maintenanc e people providin g information about
this s ituation . Abex then contacted fitting manufacturers and en-
couraged one to propose a new fitting , with a positive locking feel ,
to both NAVAIR and Gruiinan for a more permanent cure . Enclosure V
is a letter from Ahex on this subject. Additionally, Abex has
attached a tag , Figure 13, to each pump as a reminder to maintenance
personnel of the potential of incorrect fitting attachment.

REMEMBER — IF PRESSURE HOSE
IS PlOT CORRECTLY FASTENED TO
PUMP — AN ENGINE START CAN
SHEAR THE PUMP SHAFT.

FIQJRE 13: Warning Ta~
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Gnminan action has contributed to the manufacturer of the coupling
submitting a new design wh ich is bein g fli ght tested at NAS Mirainar.
When app roval of a design change to a new coupling with the pos i-
tive locking indicator is obtained, new production aircraft will
include the change and hackfi t wil l become a NAVA IR decision dr iven
by economics. Enclosure X is a good illustration of the contrac-
tor’s effor t to consu~inate this change.

2. Thermal Relief Valve: A thermal relief valve downstream from
the pump has had serious rel iabil i ty problems. Although the prob-
lem with this valve was recognized by the field and Gruninan Air-
craft , the correction has not been pursued aggressively . The in-
ternal assembly of this thermal valve would break and its small
broken parts would go with the hydraulic fluid through the system.
Thus, its broken metal parts would enter the pump and generally
seriously score the port plate. During the past program review at
Abex, one pump just received was disassembled and heavy port plate
scoring was evident . The Abex form returned with the pump ind icated
that the puip was removed because of hydraulic system contaminat ion
due to a broken thermal relief valve. This verified the reason for
the heavy scoring inside the pump . An Abex call was made on the
spot and an engineer was sent the next day to the base to investigate
the situation .

It is this kind of response, motivated by an RIW contract, that
makes the field activities very responsive and cooperative and even
more disc iplined in their operations relative to the maintenance of
the p~mp . The field maintenance chief was very happy to give Abex
the failed valve for their analysis. As a result of consequent Abex
conrunication with the vendor of the valve , Gruman Ai rcraf t and
NAVAIR , efforts were accelerated to replace the valve with an interim
“fix” and a later rep lacement with a better valve .

3. Supply Support: The IJSS America deployed with 7 pump spares
(initial allowance) for replenishment purposes during its cruise.
When the first pump was required during IJSS America operations, the
replacement puips could not be located aboard the ship. This created
a ~)RS (Not Operationally Ready due to Supply) condition , the first
to date for the put~~. When Abex learned of the cond it ion from ASO,
a rep lacement pump was ininediately shipped from Abex . Additionally,
Abex lost no time in tracing the shipment of the 7 los t pumps. Abex
‘ve ry aggressively assisted the Navy until the lost 7 pumps were lo-
cated aboard the USS America. It was Abex ’s concern to mainta in
its unusual record of no ~)RS. Enclosure XI is one letter of the
many Abex comnunications during the search . Enclosure X II  is the
f inal cormnnication from JJSS America .

1.  Reliabil i ty Test ing:

It was the Abex engineering position at the time of signing the RIW
contract that the then current qualificat ion test ing program being per-
formed under cont ract w i th Grtminan Aircraft would be considered as the
Abex reliability test bed for R!W . Thus, there was an added spi rit of
cooperation with Gruman to make changes as a result of qualification
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test failures which would not only correct the failure per Se , but
also contribute to a longer pump life in service . Upon comple-
tion of qualification , Abex would then go into a RIW testing program
designed to revea l , as early as possible , those pump parts which are
life l imited on a long term basis.

1. Qualification Test:~~~ The qualificat ion was initiated by Abex
under Cruninan contract on October 8, 1971 , and completed on August
16, 1976 with a report issued by Ahex to Grtnanan . It was started
with the initial pump design P/N 65070 and completed with the current
configurat ion P/N 65070-03 as updated by virtue of qualifica t ion
failures as wel l as the field failure s observed because of the RIW .
Wi thout a concurrent RIW program , field failure s would have been
independently considered from qualification failures and 2 config-
ura t ions would have emerged at the end of qual i f i cation. One con-
fi guration would have been that wh ich obtained a fina l qualification
approval from Grumiman which would, of necessity, be different than
the configuration delivered for fleet operat ion . Since fleet opera-
t ion of the pump would have been satisfactory, as established prior
to and dur ing the ini tial phase of RIW , then it holds that any up-
dating to the newly qualified configuration would have occurred most
l ikely as a phasing into F- l4  aircraft production during or after
Lot V I I I .  The consequence would be 2 configurations to support and
maintain for many years after qualification . By contrast, with the
RIW as the focal medium of act ion , there is F*it one configuration
to maintain. Any units in the 3 older confi gurations were or will
be automatically updated to the latest configuration.

During qualif ication the following fai lures requ i red new design and
retesting by Abex :

a. Nbunting Flange - Failure was during vibration test. In-
vestigation revealed excess porosity. The cure was a quality
control program to ensure meeting requirements of Class lB ,
Grade C castings . X- ray inspection criteria were also added .

b . Shoe Flange - Shoe fl ange broke in fatigue . investiga tion
showed a crack starting with a corner radius. Cure was a re-
v ised shoe design wi th a larger corner radius p lus shot peenin g
to provide better stress patterns at the corner radius .

c. Stability - There was no failure due to stability . Stability
was a problem with production units . Qualificat ion testing was
stopped while changes were made to the front housing and strokin g
p i ston. This changed the 02 pump configuration to the 03 pump
configuration .

~theneve r questions arose about the test methods and other eng ineering
aspects of the qualification, Abex was abl e to d raw direct ly from the
real l ife experiences bein g obtain ed wi th in the R I W contrac t . This
potent source of info rmation was of considerable assistance to both
parties (Abex and Grunnan ) in resolving engineering diffe rences during
the qualification process.
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2. Further Testing: With the completion of the qualification test-
ing, Abex proposed to accomplish , within the RIW contract, a new
test program. It was their purpose to accelerate s iniilated fli ght
hours on a sample pump for long life cycle and wear analysis. The
data from this testing would be continuously monitored and evaluated
to provide long term projected wear patterns. From the data and
analyses , product improvements would be made within the RIW contract
prior to there being a field problem affecting aircraft reliability
and to improve survivabili ty of the pump while installed on the air-
craft . The Abex test Plan TP-7l0 was developed . ASO provided app rova l
for the use of RIW pumps for the purpose and tests were initiated in
January 1977. To date , 495 pump test hours have been accumulated .
This is insufficient test time to anticipate specific results. This
test wil l  be mon i tored and rev iewed by A_SO in 6-month intervals.

G. Configuration Status and Control:

674 pumps have been or wi ll be delivered to the Navy for spares and
to Grumman for aircraft installations and are included in the current
popula t ion covered by the RIW contract . To date, the pumps delivered to
Gn~man Aircraft and the Navy were in the following configurat ions :

P/N 65070 15 units
P/N 65070-01 65 units
P/N 65070-02 45 units
P/N 65070-03 549 units

?4~D P00013, whe n deliveri es of a ircraf t are complete , wi l l increase
the total population to the 674 pumps.

Wi th each return of a unit other than the latest confi guration , the
unit is updated to the latest configuration. Currently the population
consists of 627 of the latest units and the rema ining 47 a mixture of
earlier configurations. Thus, the update of all delivered units is coii-
sidered complete for all practica l purposes . This change process has
been very smooth within the RIW contract. No Navy capital investments
were required for these changes . There were no updatings of data re-
quired for each change from one configuration to the next. 24 parts were
changed (11 part nuither changes and 13 letter changes) in the course of
the change process , yet there were no obsolescences created in Navy stocks
of spare or installed puips and supporting spare parts. Throughout the
change process, which was cont inuous, there has been absolute control of
conf iguration . Abex can produce records of configuration status for each
pump by serial number and will continue to maintain these records through-
out the RIW contract period. At the end of the contract, the Navy will
receive this record for their continuing management of configurations .
Figure 14 shows inventory configuration as a function of time .
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FIGURE 14: Configuration of Pumps in Navy Population

LOGiSTiCS

A . INVENTORY MANAGF3’IENT:

To date, the total procured inventory of pumps is 674 uni ts. Of
the currently delivered units, 468 units are installed in 234 F-14 air-
craft. The remaining 136 units provide the logistics system with the
resources to support the installed pumps. These 136 spare units at any
given time are in supply depots, in transportation , in supply pools
al lowed for F-l4 squadron operation sites both on ai rcraft carriers and
land based, or in the Abex repair cycle and poo1. I t is usual , for ex-
ample, that an aircraft carrier having F-l4 squadrons deploys with an
allowed quantity of 7 spare pumps. The economic study , enclosure X I I I ,
analyzed the most likely spares requirement for the non-RIW alternative
and showed that the current F- 14 operations would have required 353
spares for a non-RIW alternative, 2l7more than the RJW alternative. The
changing picture of assets relative to total , population is shown in Figure
15.

There are a number of measure s used by inventory managers in the
Aviation Supply Office to determine the effectiveness of supply support .
They are as follows with corresponding explanations and relationships to
the R I W contract :

1. Total Support Assets: This is a measure of all assets which were
procured to ultimetely provide logistics support to the operating
fleet . It is usually measured as a percentage of spares as compared
to installed (actively used) units. The normal range for an engine
driven pump is 50% to 100% spares. The RIW population at the time
of the report , includes only 25% spares, inadequate by any non -RIW
standard.
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FIGURE 15: Breakdown of Assets Relative to Total Population

2. Total Available Ready for Issue (RF I) Assets: This measure
is placed against standards of lead time and rate of use. For the
pump, which is a repairable item, the lead time to be considered
is the time it takes to convert a failed item on the supply shelf
(unit turned into supply after removal) to a repaired ready for
issue item on the supply shelf (Abex pool) available to meet a de-
mand. The rate of demand is how many demands will have to be met
for a given flying hour program . For the RIW contract the lead
t ime consists of average time from removal to receipt at the Abex
dock plus the average t ime for the unit to be repaired and placed
in the Abex pool. These t imes have been measured w i t h i n  the RIW
contract and are 67 days and 35 days respectively . The rate of re-
turn for the current f lying hour program is 8 units per month.
Thus, tor the current conditions there should be at least 2.5 months
demand available at any g i ven time ready for issue. The actual
ready for issue assets at this point in ti me are 40 units being held
at A_hex and uscd on a dynamic basis to ship a RFI unit in exchange
for a unit received from that activity. This translates to a S
months supply of ready for issue assets which is a healthy inventory
management support posture for this measure of effect ivness . There
has been a consistent and healthy picture from this point of view
since the start of the RIW contract.

Thus, notwithstanding the very low percentage of pump spares
(low Navy investment), support of the F- 14 fleet has been outstanding
and nuch better than that obta ined on other Navy aircraft hydraulic
engine driven pumps. None of the other Navy aircraft have a RIW
contract for their engine driven hydrauli c pumps . Spare levels for
support of other aircraft are shown below for comparison purposes :

Aircraft % of Spares
S-3 49%
A-7 75 %
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3. Not Op er at i onall y Ready4 Supply (NOR~S): This measure is the uni-
vers~iF~ vsfem tri gger of lack of support . Its measure is determined
by how many hours an aircraft is not ready to  f ly because an item from
su; j ) lv  is not available. These hours are cLmtilatively measured for
eadi i tem. I)ifferent NORS items are conq)ared with each other to sing le
out for n~magement attention and action those items which are the worst
uffenders in keeping aircraft from being ready to fly. It is most
si gnificant that there are virtually no NORS recorded against this pump
unde r the RI W contract . This is in contrast with other components of
the F-14 hydraulic system which do have many NOR_S hours recorded aga in s t
them. The latest NORS report lists NOR_S hours against the F-14 hy-
draulic system, extremely few of which are attributed to the pump. This
experience is net true for other components within the P-14 hydraulic
~vstems . For i l l us t rat io n , I~ ftl NOR_S hours were listed against the
F-14 aircraft hydraulic systems during the period May through June 1977.
)f thi s total only 41 NOR_S were listed against the pump. By comparison
for this  same period , the A -7E  had 2024 NOR_S hours against the hy-
draul ic system and 8~8 NOR_S agains t the hydraulic pump .

4. Scares: In addition to the pool quantit ies at Abex and allowance
quantities at operation sites , there normally are the RFI (Ready for
Issue) units stocked within the supply system. The total of these,
plus RF I assets in transportation represent the total RH supply support
of spares available. The A_SO inventory manager of these pumps has found
that the supply of RFI assets can be most efficiently maintained by
allowing the stocks not required for inTnediate needs to accumulate at
.\bex a~ part of the Abex pool. The current supply picture shows very
few assets on the shelves within the supply system. When such assets
do show up in the reporting system, the A_SO inventory manager initiates
transactions to ship those units to Abex for inclusion with the Abex pool,
or induction for repair. 52 pumps are allocated to various F-14 opera-
tiona l activities for their defined allowances. Since there is a broad-
ening of F - 14 operations , 14 add i t i ona l p~m~s are scheduled for new
allowances in the near future. This new requirement for 14 pumps could
he drawn from the Abex pool rather than obtained by new procurement , as
u sua l ly  occurs in a non-RIW situat ion.

5. Trans~ortation : It is usual and normal in the management of hig h
cost repairable assemblies that premium transportation would be utilized .
Premium transportation with its associated higher costs is generally
cost effective when only limited (generally insufficient) assets are
available to the system. The current value of the Abex ptm~ is approx i-
mately $4,000 and properly packaged in its assigned container weighs 46
pounds and has a volume of 2.3 Cu. ft. Because of the reliability
achievements within the RIW to date , there has been no adverse impact
x~ing normal , non-high premium modes of transportation. Th is is a
sav i ngs to Navy operations which is real and a direct result of the R I W
contract reliability achievements.

In order to avoid damage in handling and transportation, a special
conta i ner P/N 61303 NSN 2RH- 8145-0O-lll-2536PF has been designed by
Ahex , procured by A_SO, and is being utilized to ship the pumps. 40%
of all pumps returned to Abex from Navy activities have been packed
in  containers other than the above defined container. Of these im-
properly packaged units , at least half have shown damage i n shipment
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which increased costs to repair the pumps on the average of $50
per damaged pump. Continuous loss of special containers and sub-
sequent added damage is considered inherent with usual supply
svstenh Operations . However , for RIW this cost must he quantified
care fu l ly .

B. Turn Around Time:

The RIW contract provides the opportunity to observe, through data
collection and analysis , the real t i me en t ire wor ld average for turn
around t imes .  The fou r usefu l elements comprising a complete turn around
c cle are listed below and described in terms of their impacts on logis-
ti cs:

1. Installation to Removal: This part is the real end use portion
a t vcT~. The data of this portion can be used as an approxi-
mation of the reliabilit y/survivabilit y of the pump in service. Any
improvement of the pump should he reflected as an increase in the average
nun*er of days the ptm~ remains installed in the a i rcraft . This can-
not remain an absolute measure because there are other hydraul ic sys-
tem aspects causing pump removals which can either improve or deter-
iorate over short or long periods of time bias i ng the trend of aver-
age n~rn~er of days the pump remains installed . However, this measure
is a good one to observe and compare to other data for specific in-
telli gence as well as adding confidence to other logistics or per-
formance measures. Figure 16 is a plot of the data currently available .

10 NOTE : AVENA C E 168 DAYS

TOTAL I 
_ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _8 — —

DAYS
6 —

IN STA L L 
_ _ _ _4 — — -----_____ ——____

TO
2 —

REMOVE
1 1000 0 T I l I

0 10 20 30 40 50 60
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FIGURE 16: Measure of Turn Around Time Element: Install
to Remove
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The number of u n i t s  shown in Figur e 1~ are not al l  the pumps t ha t
were installed and removed, since the field data is not perfect.
Obvious had data elements were removed and some pumps are not com~
pletcly reported in the field data. However, the samp le is reason-
ably large both in number and percentage of population providing a
high confidence level t ha t the data shown is truly represen ta t i ve
of the total popu lation . The analytic techniques used in p lotting the
J~ita as a continuous integration easily provide resultant rates
for any point in time as well  as for any interval of t ime by obser-
ving the slope of the curve. The data of the curve of Figure 16 is
reduced to average slope information and related to t ime in Fi gure 17.

i;o:~ .J~\~ LJI
100- _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  

~~~~~~~~~~
t - .

~~~~
--

~~ 
-

50- ____ —---—

0- 1972 1973 1974 1975 1976
DA T E SHIPPED

FIGURE 17: First Derivative of Figure 16

2. Remove to Receive at Abex: Normal or non-RIW procedures tend
to lengthen this cycle, lose central control of the asset after re-
moval intil its appearance in supply, and allow undisciplined or
careless return of the removed asset to a repair point . The net
effect of the non-RIW situation is an increase in Navy investment
for additional assets and an increase in cost of repair. The Ahex pump
RIW contract avoids a number of steps inherent in the non-RIW return
process since the field is instructed not to hold a removed piunp
waiting for shipp ing instructions but is required by specific instruc-
tions, enclosure X I V , to automatically ship directly to Abex. Thus,
the loop is closed more effectively; a miniimjm of t ime is lost in
this leg of the cycle; there is less opportunity for damage , and the
assets are used more effectively within the RIW contract. Additionally ,
another program developed by the Aviation Supply Office termed “CLAMP”
(Closed Loop Aeronautical Menagement Program), reference d , is par-
t iall y used in th is RIW contract . Should a f ield user not have a
pwiq imediately available to replace one removed , the user can ship
and at the same time phone or telegraph Abex for a rep lacement. Abex
is required to respond expeditiously by shipping within 24 hours, by

32

— —--- -- -U —~~~~~ ~~~~~~~~~~~~~~ —



ASO lIE - 2-77

premium transportation , the replacement pump directly to that
user. The average t ime of remove from airc raft to receive at
‘\bex to total date average withi n the RIW contract has been 67
Jay s.  The most recent experience for the last 56 pumps received
at Abex has changed cons i derably to ~~~

‘ days

3. Recei ve (at Abex) to Ship (at Ahex): This is basically the re-
;~air cycle ~ithin Abex. This cycle is relatively short since many
of the repair action s phase directly into ~n ongoing production
cycle. The close coordination between repair and production makes
for vei-v shu rt lead times tor parts replacement , plating, machining,
coating, painting , and other operations. This also tends to decrease
:ost of repair since elements of the repair do not have to be batched
for economic reasons, being able to fit into a corresponding, cur-
rently operating manufacturing step. This makes for extremely eff i-
cient operations, tends to keep manufacturing alert to processing
efficiencies/quality, and keep the repair per se , up to manufacturing
star lards.

There are many synergistic benefits realized by keeping manufacturing
and repair extremely close and coniiion i.n specific areas of operation .
Since returns can be considered a cost of manufacturing in spirit , if
not in accounting, then the manufacturing operations are sensitized
to decisions in favor of higher levels of quality , more critical review
and ’reiections of gray areas and more attention/care to individual
manufacturing processes. The government resident inspector has con-
firmed during the R IW program review that this is, in fact, the case
•;t the Abex p lant .

The average ti me to date between Abex recei pt and shipment (to the
bond room spare pool) has been 35 days. This is considered very good
for the type of item involved and is generally much better than that
normall y obtained by similar repair cycles within Navy organic repair
depots or equivalent coninercial depots. It should be rementered that
once shi pped to the Abex bond room, the unit remains as part of the
pool to be shipped at some later date upon receipt of another un i t
at the Abex dock. This average dead time most he considered in the
turn around time of a complete population for reliability considera-
tions hut is not part of the turn iround time elements included for
logistics consideration.

4. Shi pment to Install: This element of turn around time inc lodes
as well a dead time starting when the unit is received at the user’s
activity and f in is hin g when the unit is actually installed in an
airc raft . That dead time portion is an indeterminate and can only
be estimated. The measured time (including the dead time) as recorded
by the data system for this element of turn around time , is 165 days.
For logistics considerations just the transportation t ime of this
sewnent should be used . This is considered arbitrarily to be 30 days.
There are potential increases of efficiency to be exploited in this
area as a result of the sharp increase in ptni~ reliability since the
start of the 111W contract. Some of t hese improvements can he obtained
by updating the logistics files with new factors reflecting the real
life increase in r e l i a b i l i t y .
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The above 4 elements of ave rage turn around t ime, when added, do
not provide the con~ lete average turn around time of an average wilt.
To obtain this time, the average time a good unit remains in the Abex
pool , other pools and supply shelves should be included as we l l .  The
average pool times as well as all the ~r tu rn around time s, are not
static since they change dire ctly or indirectly as a function of re-
liability, system discipline , maintainability as well as management
policy/attent ion. Thus, careful attention to changes in turn around
can provide Navy and Abex management direct intelli gence as well as in-
ferences about total system performance . The Abex data system to date
has not developed automatic sophisticated outputs in th is  area even
though most of the elements of source data inputs are available in the
data hank . The individua l answers have required special analyses.
Abex has been apprised of this and they p lan to develop further ADP
analytics for this area of turn around t ime indicators .

A special analysis of complete turn around time was made u t i l i z i n g
data of individua l units (by serial number) that have completely turned
around. The approach for this analysis is termed “Turnstile Analysis ”
since it picks a special point of reference, considers that point a
turnstile through which every unit must pass and be recorded in that
passage . The point of reference for this analysis was shipment to the user
from Ahex dock . The independent variable was cumulative days to delivery
to the Abex bond room , of the same serial number u n i t .  To avoid bias
the only units included were those shipped from Abex to renlace those
received .

This analysis shows the total system average turn around time as
the slope of the curve . Thus, the curve provides dynamic information
in terms of any point in time as well as for any increment in time .
Figure 18 is a curve utilizing this turnstile analysis. The curve shows
complete turn around times for individual units as 543 days for the
start of the RIW contract and 396 days currently experienced under the
RIW contract.

This info rmation is necessary in order to determine the antici pated
average turn around of a complete population. Length of t ime to turn
around a complete population is calculated using the current informa-
tion (as average over the contrac t period) and the return rate as a func-
t ion of f lyin g hours (also related to t ime). This calculation results
in a complete population turn around time of approximately 9 years at
the 1976 flying rates and removal rates. Since this F-l4 p rogram wi ll
increase , then the dynamics of the situation indicate that there will be
more than tine turn around of the complete pump populat ion wi thin the Abex
RIW contrad1~. This is an essential ingredien t toward success of a RIW
Contract .

C. Bond Room arid Abex Pool:

Government owned material , when in the custody of a contrac tor , nust
be secured during storage in accordance with gove rnment regulations.
This secured space is referred to as a bond room . Abex maintains a poo l
of RU T (ready for issue ) pumns in such a bond room in order to provi de the
exchange of an RH pump wi th in  one working day for every pump received .
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The pool is maintained by Abex under their con t rol in this bond room.
The contract ori g inal authorized pool of RH units was 25 un i t s .  How-
ever , the growing re l iability of the ptm~ resulted in fewer units in
transportation than antici pated , resul t ing in a larger accimulation of
units in the pool. This accinnJ at ion , in jus t that one storage area,
has made it possible to keep tighter control and higher vis ibi l i ty  of
available assets within the total log is t ics  system .

TOTA L
DAYS 25 -

S111P 20 — - ____

TO 1 5 -

B0ND 10

ROOM 5
~

Z l000 0-
0 10 20 30 40 50

SAMPLE SIZE
FIG.JRE 18: TUrnstile Analys is

The Abex contract , at the time of execution , planned for supp ort
of all F- 14 aircraft up to and including Lot IV. The pool of 25 pimq s
was calculated based on that level of support . By the t ime each new
lot of aircraft (to Lot V I I I )  was defined for support under an amendment
to the Abex contract, the pool had grown sufficiently above 25 to not
require a specific procurement for additional support spares for that
new lot of aircraft. This situat ion was attained successively for Lots
V, VII and VIII. At the time of writing this report, Lot V II I  was con-
tracted for RIW coverage as modification P00013 to the Abex contract.
And again, the pool has grown to 73 at the time of the last contract
review and is 40 as of 15 August 1977. Thus, for Lot vr ir  aircraf t,
there appears to be no need for new spares procurement . It will be
possible to live off of the existing assets without jeopardizing fleet
support . }k,wever , 15 additional spares were procured for safety stock.

Table VI is a synopsis from contract start of the pool experience
and inventory changes. The notes explain the inventory level changes,
other than the one for one exchanges, which resulted in a pool above the
contracted-for level of 25 pumps . Total assets reprec~’nt that quantity
of units in Abex representing total available to the pool at the indicated
date.
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TABl E VI :  ABEX I NVENTORY CHANGES

Date Tota l Assets Pool Remarks
4/ 6/73 45 25 45 Uni ts rec ’d on N00383 -72-

C-464l
12/2h/73 40 5 Units to NAS Mi rama r Pool
2/28/74 39 1 Unit to Test Stand Manuf.
10/30/74 40 29 1 Unit from Test Stand Manuf .
4/10/75 55 15 Units rec ’d from Oceana -

Norfolk - Bethpage (Excess
to Navy Supply System)

4/17/75 70 15 Units rec ’d on N00383-74-
C- 4l13 (Lot VI Spares )

4/25/75 71 1 Unit rec ’d from Norfolk
(Excess to Navy Supply System)

6/ 19/75 89 18 Units rec ’d on N00383 -74-
C-4l 13 (Lot VI Spares )

7/2~/75 82 71 7 Units to USS America (IOL
Spares )

8/26/75 83 71 1 Unit Rec ’d from Norf olk
(Excess to Navy Supply System)

11/13/75 63 53 10 Uni ts  to Oceana F~ 10 Units
to Miramar (To supplement
Station pools due to possible
labor dispute)

11/25/75 (2 1 Unit to Test Stand Manuf.
1/14/7h 56 44 6 Units to USS constellation

(I OL Spares )
l/ 27/ 7~ 66 52 10 Units from Oceana (Return-of

Supplemental Pool Units)
1/ 29/7(~ 70 4 Uni ts rec ’d from Norfolk

(Excess to Navy Supply System)
2/16/76 80 55 10 Units rec ’d from Mi ramar (Re-

turn of Supplemental Pool Units)
7/29/76 78 50 2 Units to Mi ramar (1OL Spares)
10/13/76 77 59 1 Unit to Miranmr (ACEVAL/AI!~WAL)
11/1/76 74 54 3 Units to North Island (ACEVAL/

AIMVAL)
11/4/7o 73 53 1 Unit to Test Stand Manuf .
l/ l4/ 7 72 . 59 1 Unit to Abex Fng. Test Lab
1/24/77 69 55 3 Units to USS Enterprise (IOL

Spares)
2/ 18/77 68 58 1 Unit to Abex Eng . Test Lab
2/ 18/77 69 1 Unit  rec ’d from USS Kennedy

(Excess to Navy Supply System)
2/2 1/ 77 70 1 Uni t from Norfolk (Excess to

Navy Supply System)
4/ 11/77 63 41 7 Units to USS Kitty Hawk (I OL

Spares)
5/5/ 77 62 33 1 Unit to Nava l Test Lab
5/5/77 61 32 1 Unit to USS Constellation

(IOL Spares)
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TABLE VI :  (Continued)
Date Total Assets Pool Remarks

5/13/77 61 40 Replenishment to bond room
6/10/77 56 25 Awaiting mounting flanges and
7/19/77 56 15 hangers for pumps in repair

cycle
8/15/77 66 40 Repair parts received, re-

plenishment to bond room

) . Hit and Piece (Spare Parts) Sup~~rt:

The RIW contract calls for Ahex to supply its own parts for repairs.
This cont ract anticipated an average cost in parts per repair and in-
cl~ ied that cost in the contract price. Since the original contempla-
t ion of this RIW contract occurred during the time of the original 1- 14
provisioning , and at that time it was not known if an RIW contract would
materialize , it was necessary to continue downstream p reparing for a
normal node of organic support until the RIW could become firm. During
this period , spare parts were procured by the Navy under ASO contract
N00383-72-C-4641. During this period of time Abex could not invest its
own money in spare parts for the RN since it was not clear if such a
contract would materialize . On the surface it would appear that the
Navy could possibly duplicate , with their investment in spares, that
investment for spares that Abex would have to make should the RIW mater-
ial ize. This potentially costly duplication was avoided later when the
RIW contract was negotiated and Abex agreed to a no cost cancellation
of the ASO spares contract in order to allow Ahex to continue the manu-
factur e of thos~e spares for the RIW contract. The net result of thi s
change was to provide Ab x the needed lead time in the production of
spares for the start - up cf the RIW contract.

The use of specific spare parts is recorded by Abex as part of their
data inputs. The actual use rates of parts are reviewed and analyzed as
part of Abex continuous reliability and maintainability improvement effort.
Additionally , the composite use rates of the parts will provide a basis
for determining the Navy requirements for spares at the end of contract
when trans i t ionin g from RIW support node to organ ic support .

Table VII is a partial listing of parts replaced and/or reworked
to date. The listing is in the order of their usage to provide insights
on which parts have greatest impact on the program and thus, which parts
can be most lucra ti vely changed , improved or better processed. This re-
mains as a future Abex effort under the RN contract, to decrease their
costs to maintain and improve maintainability.

This RIW contract has provided a benefit over the organic support
alternative not always recognized. This benefit is the ability to easily
and most economically rework parts when there is an ongoing manufacturing
j5roduction of the same part at the same time. Since Abex production of
?-l4 pumps will continue as long as Gnmman produces the F-14 aircraft
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and/or new spares replenishments are required , then it stands to reason
that during the course of this Abex RIW contract (until 1983) that this
advantage will be obtained. There are many of the Abex overhaul rework
procedures which are phased into and become integral with the concurrent
production of the same items . Thus , the cost for such rework is pro-
rated on an allocated portion of the production cost which is much less
than any rework acccw~ lished as an independent shop effort. The records
of parts used will ultimately be provided as real lif e provi sioning in-
puts when phas ing in organic support during the last year of the RIW
contract. Abex has contractual responsibility to provide this info rma-
tion .

TABLE VII: PARTS REPLACED AND/OR RENDRKH)

PARI’ 1~*). REPLACED QUANTITY

61569 Washer - Countersunk 1728
55953 Bolt - Machine 12 Pt 1696
63498 Piston ~ Shoe S/A 569
55597 Insert - Helical Coil 320
61635 Ring - Retaining 156
50114 Plug - Protective 155
50071 Plug - Protective 155
50068 Plug - Protective 155
61305 Plate - Warranty 135
61496 Face - Seal Mating 125
8013303 Pkg Preformed 97
8001003 Pkg Preformed 94
8012403 Pkg Preformed 89
8090804 Pkg Prefo rmed 86
8024103 Pkg Preformed 86
8091604 Pkg Preformed 85
8090’04 Pkg Preformed 84
8016703 Pkg Preformed 82
8090603 Pkg Preformed 81
8091004 Pkg Preformed 81
8001203 Pkg Preformed 81
53566 Insert - Helical Coil 80
8001001 Pkg Preformed 78
63494 Barrel - Cyl 77
6676215 Insert ~ Keyring 77

REW~~~~
63498 Piston ~ Shoe 799
69575 Hanger S/A 129
61080 Port Cap 121
69404 Port Plate 118
63494 Barrel 65
61340 Hous~.ng 50
61339 Flange 50
61496 Face - Seal 27
63496 Plate Wea r 15
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1~. I’ rocurement_h istory :

1. Hardware:

The F-14 hydraulic pump was initially procured by Cruman from
Abex after a competitive selection process. For each lot of F-14 pro-
duction, Gnminan procures directly from Abex the pi.mps required for in-
stallation (contractor furnished equipment). Thus, when the aircraft
is accepted by the Navy, support of those p~.v1~s becomes a Navy respon-
sibi lity . As is usual for the initial introduction of new aircraft in-
to fl eet operations , the aircraft manufacturer provides the early support
of spares, generally referred to as augmented support. Cruninan pre-
pared for such augm ented support by ordering 80 pumps from Abex. These
pumps would have been made available to the Navy at a po int in t ime when
the F- 14 would have become operational. The need for that nunter of
spares would have existed for the non-RIW mode but were considered too
high an investment by Navy for the RIW. Consequently , Grunnan was re-
quested by the Navy to reduce the procurement to 50 units. This re-
presented a considerable savings to the Navy since the Gr~mi~n costs of
augmented spares are passed on to the Navy with corresponding Gruni~ n
mark-ups above Abex sell prices.

2. Support Iq ui pment:

Ini tial support of the F- 14 called for Abex comercia l overhau l
of the hydrau.lic piii~ (Gruman contracts) until such time that the Navy
system was prepared to provide organic overhaul of this pump. One cri-
tical key to Navy support was availability of a test stand. It was
postulated at that time (1972) that it would have taken approximately
3 years until  such organic depot support could become fully operative
with support equipment , data , spares and training . Until that would have
occurred , an ASO comercial overhaul contract with Pbex woul d have been
required . Ibwever , the early signing of the RIW contrac t with Abex made
possible a very easy and smooth transi tion from the then exist ing commer-
cial ove rhaul into the RI W contract which included as well those overhaul
support functions. Overhaul support under the R IW contract has r emained
a smooth flow since with no negative impac t upon fleet suppor t.

There has been continuous development eff ort by NAVAIR to de-
velop a test stand adequate for the purpose. 2 contracts have been
issued to date for such a development. The first contract N00156-7l-C-
1053 of 25 Janua ry 1971 awarded to ACL -Fi lco , did not resul t in an
acceptable test stand. The second contract N00140-75-C-0585 awarded to
Dayton 1. Brown, has resulted in a test stand to he delivered to the
Navy in October 1978 for evaluation. Should this evaluation conclude
that this test stand is satisfactory for its intended intermediate main-
tenance and depot support purposes, then procuremen ts for the add itional
units would have to be initiated. It could be anticipated that a lead
time of at least 2 years is required for procurement and delivery after
requirements are crystallized and money is made available. Thus , i t could
be postulated that adequate equipment for Navy organic support will not
he avail able until 1980.
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F .  Training :

Abex has made many visits to the field to investigate reasons for
removals. With each visit they have provided both fleet operations
and intermediate level maintenance people specific indoctrinations on
the pump and the RJW contract. This consistent Abex action , accom-
plished through their own initiative and expense, has resulted in much
more disci p lined and cooperative fleet operations and maintenance re-
sponses and is materially responsible for some of the continuing lowering of
removal rates. Additionally, Abex has invited newly formed F-l4 squad rons
to send their personnel associated with the aircraft hydraulics for in-
doctrination at the Abex plant. To insure covering all newly formed
squadrons, Ahex has provided the same indoctrination at the military
bases as well.

Thi s train ing process is a continual one since there is cons iderable
turnover of Navy personnel. Prior to aircraft carrier deployment Abex
generally insures that the applicable personnel have had the indoctrina-
tion. If not, Abex takes the necessary steps to provide indoctrinations.
Thus, at this point in time, virtually every person directly involved
in dealing with the hydrau l ic pump in field operations has been made
knowledgeable of the pump , its application capabilities, cautions for
servicing and the RIW contract support capabilities .

The RIW contract includes an Abex requirement to train Navy personnel
who will he responsible for overhaul of the pump as part of the trans i-
tion to Navy depot support during the fina l year of the contract.

G. Conmu nication s and Data:

There are 2 major sources of data fed into the RflV program. The
first source is records generated from fleet level activities , generally
ren~va1s/instal1ations of the pump and F - 14 aircraft activity . The data,
as recorded in field operations , is transmitted directly to a Navy data
repository in Mechanicsburg, PA. The system within the Navy requiring
the generation , transmission , storing, and retrieval of this type of data
is called the Navy’s Material Maintenance Management System , generally
referred to as 3M. The applicable 3M data as originally recorded source
data from the 3M data bank is tabulated and rerecorded on t ape monthly
and sent directly to Abex for their use. .Enclosure I I I  is the letter
which initiated that 3M input direct ly  to Abex.

The second major source of data is that generated in Abex during con-
trol of the pump through receipt to shi pment as well as the data generated
during the overhaul and test cycle . The main elements of data generated
become inputs to the autanated data processing (ADP) system developed by
Ahex for the R I W contract . There are other manua l sources to data inputs
peripheral to R I W but fed to Abex to add to other data.

All the 3M inputs are supplemented by the Abex form included with each
pump shipped and distributed during the Abex indoctr inations and completed
by the field on a courtesy basis. This form is inc luded with thi s re-
port as Enclosure VI . This form has been an excellent vehicle for corn-
nun ication wi th each returning pump . The field has shown outstanding
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cooperation in takin g the time and effort to f i l l in the form in
addition to their requirement to provide forms for 3M i nputs. It is
easy to speculate that this unusual additional field effort and coopera-
tion might he due to two reasons:

1. The field has been able to identify this effort with poten-
tial improvements which ease their probl ems in mainten an ce .

2.  The field via Abex indoctr inations has learned that the form
they fill out is really used and is very useful, overcoming the
field’ s usual frustrating feel ing that no one in “headquarters”
listens to what they have to say .

The net result has been that th is ccmrunication has been ex tremely
valuable in determining Abex reaction to f ield occurrences . Many de-
sign changes were in fact conceived as a result of these direct field
communications. This field form is physically received at Abex w:th
the applicable pump. Thus, the information is most timely without ADP
gaps in the process plus retrieval problems when related to a specific
pump. The pump and form are usually received at Ahex within 67 days of
the removal of that pump from an aircraf t . 3M data, due to its inter-
mediate processing steps from sources to its receipt at Abex, is generally
at least 90 days behind in currency.

Although the data inputs at the start of RIW could not just i fy  the
economics of an ADP system, Abex desired to develop such a system in ad-
vance of the actual need to allow considerably longer lead times in its
development. At t h i s  point the ADP system development suffices for Abex
and Navy current needs even though there remains considerable manua l analy-
tic efforts which can be automated in the future. Some of these analytics
which were performed manually are illustrated throughout this report.
Flight hour suninaries are developed within the ADP system as well as many
other ADP outputs. Material Management siniunaries are also developed for
AL)P output reports. These are combined in the ADP output to p rov ide re-
mova l (return ) rates relative to fl ight or pump hours. The emphas is in
the future is to develop the ABP output s which are required to support
those future analytic efforts as wel l as to replace remaining manual
efforts wi th appropriate ADP programing and outputs. Enclosure XV
provides samples of the Abex ADP outputs.

ECONCT~1I CS

A. RIW Costs:

The Abex R I W contract with all its amendments to date , contractually
ob l i gated the Navy for approximately $1.6 m i l l ion . Payment s are arranged
to be made on an “as you go” basis; each incremen t paid is an advance pay-
ment of 1 year ’s pro rata portion of its RIW operations. The pro rata is
based on per installed pump in an F - 14 aircraft . Thus , each time the Navy
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accepts an aircraft from Cruiir.an, 
~~ rata billings are initiated for

the 2 pumps installed in that aircraft . liach hilling is for 1 year
of warranty operations. Mother hilling is made on the 1st anniver-
sary of that first billing and so on each year until payment of that
pro rata portion of the RIW contract is complete.

The annual schedule of payments has been designed to reflect start
up costs and other fixed costs by being heavier in the beginning. The
basic schedule called out in the RIW contract is as follows:

Initial Delivery 20%
1st anniversary 20%
2nd anniversary 20%
3rd anniversary 20%
4th anniversary 10%
5th ann i versary 10%

(or contrac t completion )

The actual payments to date and future schedule of payments are
shown in Fi gure 19 below:
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FI(~tJRE 19: R IW Payments and Schedule
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B. A lte rna t ive s to RIW:

The 111W contract, although only half way through its course, has
provided many significant opportunities for cost reductions. The cost
reductions are considered as those system or element costs which have
been proven to he less within the RIW contract when compared to the
most likely non-RIW alternative . For the purposes of comparison in
this case, the most likely non-RIW alternative would have been a plan to
maintain which included a Navy organic depot or Abex as a comercial de-
pot to prov ide overhaul of the pump .

A total system cost comparison was originally made for management
review in its decision to go the RIW route. This study was published ,
reference e. This original cost comparison for Lots I to IV provided
considerable evidence from 1972 projected information that RIW was the
most cost effective alternative available to the Navy. This study con-
cluded that the non-RIW alternative would cost approximately $100,000 more
when compared to the RIW proposed costs. In addition , at the end of the
RIW contract the Navy would have at least $150,000 of assets available for
transfer and use in Navy organic sunnort.

Since this cost comnarison was based on the then Ahex proposal for 5
years of RIW rel iabil ity growth , and this proposed growth was not only
achieved but exceeded by the contract midpoint, the cost effective-
ness of the RIW has been well demonstrated. Specific cost reductions over
non-RIW alternatives have been documented, i.e., no Navy investment re-
quired to update pumps to the 03 configuration ($151,000 saved) and the red-
uction of spares required for adequate fleet support mentioned previously
in this report.

Mother study has been made (1977) to determine as realistically as pos-
~ible what the real life alternative would have been, should RI W not have
been available to the Navy. The study considered the most likely reliab-
i lity which would have been achieved in an environment of organic and/or
conmercial overhaul without any RIW reliability growth incentives. The
base developed and end points deve l oped to the present time showed tha t
the non-RIW alternative would have required organizational, intermediate
and depot levels to support 228 additional returns to date above tha t
obtained for t}~e RIW alternative. Projections of returns for the alterna-
tive were made to the end of the 111W contract period to support an updated
economic analysis. This economic study is inc luded as Enclosure XII I of
this  report .

This economic study made for this RIW mid-contract review intended to
surface ~ctua l differences o~ costs and resource require ments between the
RIW and non-RIW alternatives. Costs are considered as “out of pocket” type
of expenses which when not requited can become cash or resources available
for other support requi rements. For the purposes of this economic study .
resou rces not considere d elements of the stud y were those wh ich , when quan-
tified , would not or could not become available as cash to be applied else-
where .
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m v  resource which  could not he quantified with confidence was not con-
sidered . The study is in effect a Life (vcle Costing analysis for the
t~ o alternatives considered. This study is included as part of this re-
port as Enclosure X I I I  and is hacked up by another stody of escalation ,
Enc I )~~~t 1 rV e  XVI

The study showed that the non-RIW alternative would have cost more
and would have required additiona l resources for support. The difference
when quantified totaled $749,844 to date in favor of RIW. For the life
cycle cost the differences of costs in lavor of RI W are $1 ,940,498.
When it is considered that the RIW contract up to and including Lot VI II
aircraft costs $1 ,595,344, this result becomes very si gnificant in proving
the wisd om and cost effectiveness of the RIW alternative for the F-14
~n~’,ine driven hydraulic pump. This economic study will he updated at the
end of the RIW contract to completely document this 111W experience.

C(~ CUJSIONS

\ . The growth of reliability from 500 to above 1250 hours between re-
turns is very si gnificant . The continuous field reliability growth for
th i s  generic type of it em has not been ach ieved bef ore with any other
program or procurement approach. At the half-way point in the contract,
the rel iability is continuing its growth .

B. The inventor-v support posture has been excellent since the start of
the RJW contra~~, arid has every indication of remaining that way for the
contract duration . This support posture has been accomplished wi th much
less Navy investment for spares support than that considered normal for
a non-R I W mode of support.

This RIW contract has been the most cost effective support alternative
available to the Navy.

I). )perat ions within the RIW contract have been extremely effective in
catching system deficiencies and expeditiously reacting to avoid fleet
operational degradations due to those deficiencies.

F. All design changes and updates to a latest configuration, through 3
configurations , have been effectively made with no capital investment
requi red of the Navy, no cost to update data and no obsolescence of spare
parts.

F. The RIW contract facilitated and phased in to a concurrent qual i fica-
t ion  process in a positive manner providing synergistic benefits for both .

IL Within  the RIW contract there wi l l  be a complete turn a round of the
ptm~ populat ion permitting all units to he updated to the latest 03configuration before contract completion .
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11. The ADP sy stem requ i res further development to provide analytic
and dynam ic system indicators of performance and control .

I. This RIW pr ogram has provided a cost effective and practical TAF
(Test , Analyze , and 1:ix) operation utilizing real life field experience
for the “Test” bed , “Anal ysis” by the engineers most knowledgeable about
the pump ’ s ~.ksign and manufacture , and “Fix” , concurrent with production ,
with no Navy investment or lost time.

RFXD1+IENI)ATI c14S

A. The Lot V III p~Vm~~~s will complete the RIW coverage sintiltaneously with
the other exist ing p~m~ population under RIW contract for one total comon
p oint  of population contract completion. Future Lot IX , etc. production
aircraft should obtain 111W coverage at no additional cost by keeping the
aircraft flying hour cutoff at 393,024 hours and contract calendar cut-
off at 15 March 1983.

B. ASO should review and update provisioning factors and allowance lists
to exploit the current hi gher levels of reliability obtained under the
RIW contract. A desk reprovisioning action could initiate the required
logistics data, record , d publication changes.

C. Abex should place more emphasis on the analysis of parts used for
further improvements of reliabilit y , maintainability, and to further
decrease costs to maintain.

1). }~ avier Navy emphasis should he placed on correcting Iciown system
de f ic i encie s , i . e . ,  the quick disconnects , thermal relief valve, etc.

F . Ahe x , with A.S() support , should develop further dynamic ind ices of
turn around t i m e , engine to flying hour ratio , turnstile analysis tech-
niques for analysis of reliabilit y , growth of t ime between instal l  and
re~~ve, and system indicators of co’Ltract performance and system control.

F . Abex should cont i nuously monitor critical indicators of field returns
such as , leaky front seals , test good un i t s , sheared shaf ts , etc.

C. Page 1 of Enclosure 3 to FASOINST 4440.86C (Enclosure X I V  to this
renort) should be revised to include more detail of reconriended container
and shi pping instructions.

H. This  report should be updat ed at the conc l us i on of the Abex R I W
cont rac t .
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Seminar, I~ cember 12 , 13, 1973. Al) #779068

c. Technical Paper; Markowitz, Oscar “Aviation Supply Office FPN/
RIW Case History #2 , Abex Pump” published in ProceedlnC~ 1 V )Th

Annua l Reliability and Maintainability SynJ~VJ siu m

d. ASO Field Instruction FASOINST 4440.92B “CLAMP (Closed Loop
Aeronautical Management Program),” dated 17 June 1974

e. Aviation Supply Office Report No. LCC- 72-4, “l)etermination of
Life Cycle Costs of the Alternative Choice Between FFW as Proposed
by Ahex corporation and Standard Maintenance/Overhaul Procedures
Utilizing NARE Organic Capability ,” dated 2 June 1972
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Copy

PG F3 R—2 :WMc:cf r
N o d  ‘~A 3— 73—C— Yd 8
29 May 1973

Fr m: L o r rw n l n dj n )  ~t cer, Avia t ion Supply Office , Phi l ade lph L i
T~~: omrri,inder , E)et n ,e Lont raCt Administration )ervices Distric t

( I R L— [ ) V d [ )/ t 3 6 ) , 1832 1 Ven l ij r~ Boulevard , Tarza na , CA 93 l~~t

Sut Con t ract  N0d38 ~~
— / ~— C— 33l 8 w I t h  Abex LorI)or ¶ ion , Oxnird , CA

I . dub j ” t  cont rac w i  executed on 2 A pr I I 197 3 and p r o vi des for a H n q—

~e r r  ‘,erv ice w i r r i n t y  covering ?58 (,overnment- w r i :~ eng in3  d r i ven  h y d r a u l i c
imp s. 4be~ Corp r~~ ion nart n umbers 65070— 0 1 and 65070—02 , used in the

~— l 4  i i r  raft. The concept is termed [di lur e Free Warranty ( FEW )  and the
purpose Ct t h is communication is to clari f y the DCAS function with regard
t qua l i t y dusur mnce (QA ) and other m a tt er w i t h i n  this ~~ co n c ep t .

2. The purpo~~e of FEW is twofold , i.e., to reduce the tota l cost of
wn erchi p by the upp l ication of life cycle ‘cet leg techniques , and 1 con—
‘cio usl y i ncreast nroduc t r e l i a b i l i t y by directing the thrus t of t h V  prof i~

i r i ’ en t  ye tow)r (; such end. I t is the Ia t te i aspect of rr~ wh ich bearu rw~çt

directl y on the Governm ent’ s QA function. Under norma l cir curnct ance s the
(o r ir r 1 t r  i n motiv Ited to chieve onl y that qualit y leve l which meets the
minimum requirerr,e n -t stipulated in the contract. Beyond thd~ , the incentive
is ne~~~ t ye ~ that lower p roduct rd I ub i i ty results in add i t I (na I sa l es
in e iii i pment , spare parts , and repairs . Under FEW , however , the (.O r t r ~~

( I r
is tot~~l 1 y responsible for f i ~ lure , in the operationa l environmen t m d
orc e~ uent r’ iintenance of the equipment and is thus motivat ed I( achieve
the hi ghes ’ possible per t )rmance l eve l in order to decrease fa i lures rind
subsequent m ainte r un~e c o t . This is a dramatic shift in risk frorT the
Government to the contra ( b r  and must be accompanied by a sir r i lar hi
in QA re pon sibi li ty. The contractor must be perrr i ‘ted a wide degree of
l , ~~i t u de in making decisions whi c h af fe: qu alil v) r e l i a b i l i l y ,  and final
acceptance of the product.

3. I r v i O w  o~ ~~ orego i ng, the DCAS QA role un der the sut je I Cor~ r i t
is as f l ! w

a. The QAR h i no res pon s ibil i ty with regard to the re ei pt of un i ~s
for w irr a nt y a rvicing since the Government need not demonst rIte that t te
w arr ir t y has been breached.

b. With re pect to units undergoing r e p r i r , the QAR func tion is limited
to a surve i I l ire e of the contractor ’s qualit y assurance sys f er to ensure
that u h is be i ng maintained . The QAR shut I not be a member of the Material
Review Board (MMB) sirn e the total risk in MRB decisions rema i ns w i t h the
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:c 1 r
Ndd383—73—C— Y I~i
29 May l~ / 3

r n  I r i  for af t r  fina l o eptance of the repai red un i t .

The f i n a l tes t  and acceptance of r epu i red unit  mus t be a c~~r I  r m  f r
r I n s i h i  lity . The QAR w i l l  mon i tor on ly  to the x ten t necessary to ens ir e
fLi t t he  f i r il f t  and 1 c l t m n e p roc edure s  are not i n r n i t e r n t  w i  U

• ip ; rcved by (ruman A i r c r r f t  L r p c r i t i o n .  Any such i nconsistencie s
should be reported t the PCO with sufficient tech nic i t detail to perm i
eval ua i n .  T he cont rac tor w II I certify, by the use of the “Certi  f i cate
of Contor min i ” mentioned in clause 1—930 i n t  I ti ed “I r 1 c t  Ion and Ac: ce~ t n r

that tH repa i red unit has been cucces sful l y tested in accordance w ith the
e s t a b l  ished procedures. (overnment acceptance of repri i red uni f s h o u l d  ~e
~~isea on the c e r t i f i c c t . ’  and b loc k 21 of the applicable DO Form 250 ~~f r  u ld
be so noted .

4 . T u r n i n i q  f a r e t i t i d matt er , it should he noted t h n t  t h ~ co n t r c t ’r

is r s u i red t ship un i ts from f t :  Government bond room on an  exped i ted
bas is. In trH s connection i t  is requested that Abex be given f u l l  access
to bond room assets consistent w i t h  the pr yisions of  AO PI~, Appendi “ H.

5. When tr iv e I funds permi t , the PCO w i  I I arrange i vstaward unferen ce

~t thy o r t r i t o r ’ s p l a n t  for the purpose of explorin g al l  areas. UnVt i I
such time it is hoped that this letter w i l l  serve as a guide for contract
md r n i n i r t r I f  ion . Any questions in this regard should be di r e ted to thi s
o f f i e, Mr. W. McCleary (Code PGB8— 2 , A .C.  2 15—697—3 160 , autovon 442 -3 160 ) .

W. J. JEKOT
By dir ect ion

2
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Aitx
I I I  Abex Corp.r .t .o n

3151 West 5th ;r~~
O~nard Ca 93030
(805) 4860666

22 June 1977

Aviation ~upp1y Office
700 Robbl ns Avenue
Philadelphia , Pennsylvania 19111

Attention: Mr. Oscar Markowitz Code TEE-A

Stibject: AP27V Hydraulic Pump FFW/RIW Contract;
Key Abex Personnel

Dear Oscar,

Per your request during our visit to ASO on 16 June 1977 the following is
provided:

Fred J. Anderson - Director of Military Sales

Duties and responsibilities Include contract negotiations and overall responsi-
bility for the entire program at Abex.

Charles H. Miller, Jr. - Manager F-14 FFW/RTW Program

Duties include overall administration and management of the program.
~~ecifically; maintenance of data accumulation, field visits to AP27V users,
providin g feed back to interested personnel, monitoring progress of units
withi n repair cycle , insuring timely shipment of replacement units. Directly
responsible to Fred Anderson for the overall operation of the program .

Russ Stanton - Reliab ility and Maintenance Engineer (RAME)

Duties include inspection , evaluation , testing of all FFW units received. He
reports all findings to the review team and analyses all pump returns to deter-
mine if design change Is required. He prepare s all engineering changes and
technical reports as req uired by contract and publishes minute s of design
review meetings. Makes field visits if a specifi c proble m concern ing design of
either the pump or the system requires his presence .

Enclosure 11-49
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Jack Kirkpatrick - Hydraulic Technician

Duties a e to complete tear-down of unit , make all repairs and rebuild for
testing Also keeps up with parts usage on each unit.

Several other personnel are of cou rse involved In the handling of the FFW
units as a part of their normal duties such as shipping , receiving , quality
control , testing, etc. If other Information or more details are required
please let me kn ow.

Very truly yours,

ABEX CORPORATION
AEROSPACE DIVISION

Charles H. Miller
F14 RIW Program Manager

C JIM :gW s
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19 Jun V?73

From: Command ing O f f i c e r , A v i i t i o n Suppl y ( f f i e , P h i la d e l ph ia
To: um~ riding O f f i c e r , Mainten a nc Support O f f i e , Mechan icsburg,  PA

(Code 313)

Subj :  FEW (Fa i lu re  Free Warranty ) type c u n t r ic I , N0038 3—7 3— C—33l 8 , w i th
Abex 0. rpor i f  on for the l ong ~ern wi rr i nty of the hy d r a u l i c  purr
used on the F—1 4  aircraft

Ret: (a) ASO (P. Ahern TE l—I ) v isit to MSO (C. Mil l e r , W . Bard ,
E. Derstl r) on 5 June 1973
(b) Fonecon (P. Ahern , ASO and W . Bard , M O ) on 15 June 1973

I. T h e  ASO has entered into a FEW type contract , N00383— 7 3— C — 3 3 l 8 , w i th

~~~~ Cur~ orition for the long term warrar t y of the hy d rau l i c  pumps used
on the E—I4 aircraft. The c r t r i c t  inc l udes a c o mm itment to supp l y Abex
with U.S. Navy maintenance circe data re ti tive is this equipment.

2. I t is requ .uted that the MSO supply the data for Work Unit Codes
ber~inn i r ro  w i t h  the d ig i t s  45 f rom the Repa i rab le  I tem Data Bank (Card types
16 . Ii , ~~‘ , 27 , 31 , 34 and 35) for the F—1 4 airc raft in ADP tape format on
a monthl y basis. It is also req uested that Aircraft Statistica l Data
(73 and 76 cards ) be supplied on a separate tape also on a monthly basis.
A rrangement , to r u t i f e the tapes for reuse can be made direct l y with Abex.

3. As di sc V j r sed during the 5 June 1973 visit between Mr. Ahern of this
1 ~ i~~it y and your activity, the tapes generated would be directly ana l ogous

those received fur the AJB3 gyro FFW contract , N00383—67— C-3lOI , with
the ex epl ions being Type Equipment (F-14) and System Work Unit Code (45).
The first tapes delivered would be f rom t he  initial F— l 4 records received
i t M o  up to some convenient cutoff date (e.g. July 31). Subsequently, the
data on the tapes would represent those re u r d ,  rece i ved at MSO in calendar
months. Another exception is the requirement for 800 character densit y on
9 trick tape as discussed during a telcon on 15 June between Mr. Bard of
your activity and Mr. Ahern of ASO.

4. It is requested that the tapes be shipped directly to the Abex Corpora—
tion , Aerospace Division , Oxnard , CA , and a copy of the forwarding document
be sent to the ASO (Code TEE—I ). A specif ic contact point at the Abe>
Corporation w i l l  be established at a l iter date.

. Your cooperation Is greatly appreciated.

0. MARKOWITZ
By d i rect i on

Copy to:
CNM (Code 04 142 )
Blind copy to:
TE-A SD-A SDB2I- 5 Sd -A PGB-A

~~c1osure 111-51
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Aerospace Division
O X N A R O . CA LIF O m N IA

lb September 1974

858998

AP27 FFW - DESIGN REV I EW MEETING

AGENDA : Review of pump rejections and design related areas of concern.

DESIGN REVIEW TEAM MFMBERS ATTENDING :

W. Benson J. M ileti
R. Burrow D . Moreland
R. DeBaun G. Sorenson
M . Leisten

This review covers the evaluation of units received through 26 Augus t 1974.

The pump parts evaluated and tne recommendations and action to be taken are
as follows :

1. Piston Shoe Wear — It was recommended that desi gn and testing of a p iston
shoe having loose shoe pads and made of a more wear resistan t steel be
accomplis ned .

ACTION TO BE TAKEN : t .  Sorenson will proceed with the shoe design and
coordinate the necessary test requirements with W. Benson.

2. External Drive Snaft Shearing — It was determine d that the shear section
of the shaft was correct and to increase it might cause more serious pump
failures. The shaft failures seem to relate to incorrect fast~n1ng of
the hydraulic lines. More data will be gathered and presen ted at the
next meeting.

3. External Drive Shaft Engine Spline Engagement — The engagement of the
external drive shaft into the engine drive splice was reviewed and a
decision was made ti increase the length of the spline .

ACTION TO BE TAKEN : G. Sorenson will inltid~~e Rn en~ineering change order
to imp rove apline engagement.

Enclosure IV-52
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4 . Moun ting Flange Leaks — Leaks in the area of the trunnion bearing
pocket we re discussed hind it was recommended that a review of the
drawings be mad.~ and a report on the mounting flanges recently
r.t~turned for leak s be ~~epared .

ACTION TO BE TAKEN : G. Sorenson will review ti’e dimensioning on
the mounting flange casting and machining drawings . W . Benson will
prepa-e a report on the leaking mounting flanges.

5. Port Cap to Front Housing Interface Leak — The leaks at the stroking
piston supp ly passage were reviewed and it was recommended that the
port cap draw -lug oe checked for a possible improvement in the drilling
of the oil passages to the stroking piston. Data will be collected
to determine the effect of the rework to the retainer ring presently
being used at the 0—ring seal.

ACTION TO BE TAKEN : W. Benson will collect data on returned units.
G. Sorenson will review port cap drawings .

6. Piston & Shoe End Play — It was decided to replace the shoes on
p iston and shoe subassemblies naving .005 or greater end play .
Piston and shoe subassemblies having less than .005 end play should
be rerolled to meet drawing requirements for end p lay.

7. Cy linder isarrel Piston Bore Wear - A recommendation to collect actual
bore wear figures , until the next design review meeting, was made.

ACTION TO BE TAKEN : W . Benson will collect data.

8. Cy linder Barrel Bearing — It was recommended that surfaces contacting
the cy linde r barrel O.D. be checked for possible improvement of the
surface finish callouta .

ACTION TO BE TAK~~~: Surface finish callouts will be checke d by
C. Sorenson.

9. Silve r Plating — It was de cided to continue silve r plating after lapping
where previously required.

10. An eng ineering change order to incorporate Micto-Seal of the port threads
in tne port cap will be written by W . Benson.

2
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Minutes f o r  FFW Design Review Mee ting
From

R . Stanton
To

Members Attending

J .  Milet i
K . Burrow
F. Parrone
C. Mil ler
F.  Anderson

This review covers the evaluation of units for the period
November 1, 1976 to April 30 , 1977.

The life cycle and wear analysis test on a sample AP27V-5
FFW pump was initiated and 495 hours of testing were
accumulated prior to shutdown due to high case leakage .
Evalua tion of parts at teardown revealed a wiped cylinder
barrel face and an excessive amount of cavitation erosion
on cycl inder  barr el , shoes and wear plate . Evaluation of
the test stand is now being made to determine the cause of
the caviation . Continuation of testing is scheduled for
the week of June 20 th .

There were 34 removals during this reporting period , 20 of
which were confirmed . From the quantity confirmed , 15 wer e
pump design related . The two major causes confirmed were
leaking due to porous moun ting f lange cast ing and leaking
around the control passage 0-ring between the port cap and
front housing. Both causes have been corrected in the past
and all units returned for service have the corrections
incorporated.

Oscar Markow itz prepared a mid-con tract report and submitted
it to Abex for review . In the section about pump remova l
causes , he c i ted  shaft  seal leaking as the cause for 53
removals since the beginning of the contract. After reviewing
all of the evaluations , I found only 20 removals due to shaft
sea]. leaks . From this number , 13 were c o n f i r m e d .  I w i l l
prep are a detailed review of all units returned for leaking
and pass it on to Fred Anderso n .

Enclosure !V-S4



Two uni ts were returned with broken compensator spools .
Metallurgical analysis revealed that the break was a result
of stress risers developed from grind burn . After reviewing
the design , it was decided that the spool land should be
lengthened to provide more support from the sleeve . I will
write the change order to accomplish this .

The spring guide in the compensator is fretting where the end
of the spring rests . The present  m a t e r i a l  is 303 stainless
in the annealed condition . It was decided that the material
should be changed to 17-4 PH , heat treated to Rockwell
C34-38. I will write the change order to accomp lish this

c~ .
K . Stanton
RAME

2
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A E R O S P A C E  D IV IS ION
Ox no ,d , Col i fo rn ia

Septembe r 9, 1974

MEMO TO: Bill Benson

FROM: Dick Moreland

SUBJECT: External Drive Shaft engagement AP27V-5 -03
P/N 65070-03 F- l4

RE FE RENCE: Our recent discussion

ENCLOSURE: Annotated copy of Installation Drawing

The enclosed draw ing and layout of the accessory pad drive of the TF3O
P420A engine confirm s out suspicion that the exte rnal drive shaft is only
engaging about 0.750” .

It Is requested that engineerin g verif y the GAC Specification for the pump
and accessory drive pad specification since onl y one pad was checked at
NAS Miramar’s engine shop. If an error in dimension is evident , a change
order for the shaft and pum p should be prepared and submitted to GAC.
If possible , we should also investigate increasing the shear section of the
shaft .

S H E A R E D  S H A F T  I ’ R O B L E M S

During last visit to NAS Miramar, also checked on recent removals for
sheared shaft . In April on A/C 158634 , there were two (2) pumps removed
for sheared shaft consecutively. The mechanic that was on the line said
that both ci these failure s were due to the QI ) releasin g and popping the
hose completely off the pump during start up. The P/N of the QD on the
pressure side is A51119182-1, UR’s have been submitted on the QD ’s. The
suction QD P/N Is A5 1119181-I.

Enclosure V-S6
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September 9, 1974

In discussing the QD problem with GAC at Mir amar , i~ was stated that it is
a policy to break the QD at the ~UThP on the Combined Side and plug in a
ground cart to power the system . On the Fligh t Side , there is a fi t t ing
Installed in the system to accommodate the ground cart . GAC has proposed
to the Navy to re-incorporate this change to the Combined System side, as
It was installed in the original design and later on removed .

The practice to supply power to the Flight System Fitting and using the
transfer package to power the Combined system is not used, as they
claim It takes too long and the flow requirement is not sufficient to perfo rm
a good component checkout.

DICK W. MORELAND

DWM :jt

enc.

CC: M. Leisten
G. Sorenson
F. Girolam o
R. DeBaun

_________ - -  - - 
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Abex Corporation FAILURE DATA F—l4_________ CONTRACT N00383-73-C--3318 F FV\
3
~~
l
~~ ~TN St OX5A~O CAL fl030 HYDRAULIC PUMP MODEl. AP27V—5—

No Tr : THIS FORM SHALL SF C(*IPLF.TED AND RETURNED TO ABEX CORPORATION

I~~~~RU (Ii~~~S: 1)  Use p ro t ec t i ve  caps fr or  replacement pump and install In  .~ I 1
openings of the removed pur- p .

2) oniplete this f rn and attach t i  Hard  Card M .A .F . (O}’NAV -in
4790/41. Place this form and the removed pum p In the same cr~n
ta m er in which the replacement was received . Return to Abex
Corporation .

i. 1 p / St a t  ion 
_______ _____________ 

Removed Pump S/N
__________ -~~ -

Squadron _________________ _____ Total Pump Hours
_____________ - - -

A i r c r a f t  BU No.  _________________________ Ins ta l l ed  Pum p S/N ___________ - -

E n g i n e  N o .  
______-_________________________ Date Ins ta l l ed

____________

A 1 r  r a f t  Fl ours _______________________ Job Control No.  from M . A . F .  
____

WHEN DISCOVERED CODE: (see bac k) _________ System : ( ) Fli ght ( ) Cotnhim-~
REASON FOR REMOVAL CODE: (check one)

) 52 3 H igh Pressure ( ) 068 Inopera t ive

) 524 Low Pressure ( ) 258 Overheats/Heat Warning Li ght

) 525 No Pressure ( ) 668 Run Dry

( ) 0 3 7  Fluc t uates , Unstable or Er ra t ic  ( ) 381 Leaking , Internal or F~xt~~rn.i~
) 431 Performance Unusua l ( ) 799 No Defect  ( P r e c a u t I o n / I i i r e ~ ~

Hemova I
) 790 Other — Exp lain 

_____________ ___________________________

CONDITION OF HYDRAULIC SYSTEM (check as applicable)

System fluid loss ( ) yes ( ) no
Other system component f a i l ed  ( ) yes ( ) no Location

___________________

Other system component leaking ( ) yes ( ) no Location
__________ _____

F i t t i n g / l i n e  broken ( ) yes ( ) no Locat ion 
_______________

System f l u i d  contaminated ( ) yes ( ) no
Sys tem f l u i d  samp le taken ( ) yes ( ) no
Fluid simple enclosed ( ) yes ( ) no

CONDITION OF FILTERS (check as applicable)

Case Drain Re turn Line Pressure f
Clean ( ) ( ) ( )

C o n t a m i n a t e d  ( ) ( ) ( )

Meta l  P a r t i c l e s  ( ) ( ) (

Ot her Foreign ( ) ( ) ( )
M a t e r i a l

Co l lap s ed  ( ) ( ) ( )

Was hyd rau l i c  system purged and new f i l t e r  elements i n s t a l l e d
before  I n s t a l l i n g  the replacement pump? ( ) yes ( ) no _____

NAV A IR 
____________________ _________

Si gna tu r e R a nkA 7 1 0  hiclosure VI-58
_______ 

Date :
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FAILURE DATA F-14

CONTRACT N00181-73--C-3)lM

HY D R A U L I C  PUMP MO!WL AP27V-5—

NAVA IR OI .$AD-e
WHEN orscovEaEn CODES

CODE DESCRIPTION

A. BEFOR E Ft.~’3HT - ABORT CR N. CAl E NDAR EVEN rNSPECnON Th is C i i
This cod. is used when a need for maInten ance 

5 ueeii whe n a need for rna,nVr .’n c i~ dis-
is discovered by an aM cover ed durinC a ‘-alend ar t n-~~~~t % . n - even
it is necessary to abert the miss ion .

P. F U N c’r t O NAl .  TFST FIj(,H~T . Th is c idea. 13E1”OU.E gu~;HT - NO AW)RT A C used f . r  j 1 needs fo r m~on ic n inCC h . iThis eud~ is used when a need fo r maintena nce 
during a flig ht which was conducted f i r  ih.

is discovered by an sir crew before flight and 
porpose of tesling installed ai rc raf t and cci ’ ne

II is 114)1 i),CC.$aJy to ahert the nñaaton . 
accessories sni~L/or equlpr “ ‘ 1

C. IN FliGHT - ABORT. Thu code is used when Q. CONDITIONAl. aIs1~Fr~ Ihu . (~ ~‘. i c .
a n~t’d før ma inte na nce is discovered in fluiht ii whe n a need for n~’i’ ‘ l i i i  i ’ . ri - -
nuid ii Ia’cuu nies nece ’~sary to ., ts ,rt t he miss ion . 

coverc.1 during an inapt ~i uirh , d . .~.
have a presc r ibed t u*terv.d I iiu.~~u ~ts t~o

D. 1W- E LIGHT - NO ABORT. This taide is u.,.d occurrence of certain circun ..Lui~ I ’~ iiiwhcn a bead fur mainte nance is discovered in conditions , i .e. . oil anal ysiS . X— li i’
f I t t;hI and il ls not necessary to abo rt the 

~~~~~~~~~~~~~~~~ ~~~~~.miss ion.
R. QUALITY A~~URANCE D~SPE~’T1ON . :‘s~.E. AFTER FUGHT,’fl IrTWEEN F LIGHTS - AIR code is used when a need ~~r m au t. ’ na iir e i n

CREW. This code is used when a need for d iscovered during au iimpecti..n i .icduci ~ d
maintenanc e is discovered after completion of by porsonnei designated as quality .issuranct ’
a ~itght or between two fltght~. Exam ples are : ins pecto rs or coth deral dut Y unspe u- tu rs .

I. A pilot , alighting from an aircraft
after complet ing a 1*1010 mission. not CCII U. MODITICATION/PAR!OVER~~~U1 A u ’  lNf
that an access pOnd is missing from th. t~~I MAINTENANCE. This code P. us,’ ’ ~h.•n
section. Code H would be used need (or maintenance is d is c ini re,, u lu t i ng

2. During a iwss ei~~en op .~ ~~ OI depot level m.eintenanc(’ .notices a sudden drop in tUed prssvsre. Coda
£ visild be used. w. I N -SH O P  R E P A I R  AND ’Ol( I 1 I S A S S EM P I Y

FOR MAINTENAN(i . This cdc us
F. PILOT’S WEEKl Y INSPEC TION . This code 

whci u a wed lot’ ma ii , tenai ’t ’e ~ uli s ’v.’red
Is used when a need for maintenance is dui big ~ii-~hnp i 

~~~~ 
unit or

discovered during a pilot ’s weekly aircraft ni.iiuiteiia nucinapcction.
X. TI- S1’ 111 N1.’lI ’ EN(INE TES ’h ’ STA Nd eH INCA

C. ACCEPTANCE TRANSFER INSPF(1~ION . TI(’IN Th is c ide us I8e(( wiu Cul i ii~i i t  1 4 1
Thi~. code is used wh.n a n.d for iuuinlen*ne. 

fli t i f t ICl i  t i e  is i i i - ,’ o t p ’t oh i’ ll 1,_ i .‘u.,i,l i t
i~ diFtovure d du ri ng an accepta nce/tra naisr 

C(ifl~~*.ui,ei1t S insLille d i’i ~e’si is’ i~ins lwctiOn . regardles, of the depth of the rus,jmg. h u e ShackS , etc . .  or w hen a iii ii i
hn..1iCclioti . fo r mainten ance is discoycred dur u i, cu i’un e

li st Stl , i ut operation.
H. BETWEF.N FliGHTS - GBOUND CREW . This

code is uaed v f .~ n a need for maintenance Is y t~PON IIECEIPT OR WrI1UM1AW A I , ~ Ii ‘.1
d,~’~ovi’r’~ bctwCcn flights 14 pers~innet other SUPPI.Y. This ,o&~ is u sed a lien , u ’ . . ’d
t han the air cr ew. Ea.impl e~ A tax i direct or f ur rn ai , iteii ; i ncc is i ius.,vt ’ red on p ut t ’
noncea an oil leak from an eulgimuft while c .umVajnents/ aip senutilies . i t t  , after I h e i r
dire cti ng a pilot into the Cho k.’I. Code H would let -d pI or withdraw al f i n  su;ipI~ .
be used.

The use if When t)t~~c . iv ut  cii I ii’s I:. 1 .~J. D A I l Y . DAII .Y ” POSTFLIGIIT OR DA II.Y/ most h a l t  schI- ex pL ’natri ry lii case -0 tl.,uh,4 ,
SPECIA L IN SI ’t.C TION . Th ’ s Cody is uscd however , use th e code sl~ch ni si l~~’i ’ .i lh y

a need fo r toal nienane , is uitseo v eii ’ d icseiiIit,e~ when the ni~ed (‘ii ’ matnti ria,,i e was
during a dail y. da~Iy /pos tfli ~ht or dai ly ’ di~covercd , i .e . , I’ would l ike’  l i rereihi nre
.4 peeu’ii iliSpeCiltin. ov er C, and K would tak e pr~ edence u rer N

K. I’I(F.FlJCIfT OR TURNA IIOUNI) INSPECTION. In irs t ances where the mai nt e u’ an .’c • i c tuO f l  5 4 .,

T his code is used wh en a iir~d for nia in te n,ince never discovei -ed .ie a r e q u i r e ’ z u t  on the end
is d isc ov ered during a prefli;ht Or liii naround Iteni involved, i .e. , cu. n nilsilu , . ut i n ii .ir ’ IOnS ,
iiin ~WCi i~ f l. removals clue t o Tl)’ ’s . high time l i c ru e ,

remo vals and rcpU’cemente Li , lae ti ut . , i . ’ t ither
‘A ( ,ti r;ur)AR ODD INSI’ECTRIN. “his COIIC IS maintenance, etc. , enter 0 us the Whe n

v hen a nç,,d f ’ ,  main’ p1011cc i i~ dis’ u.vni’ed Discovered block .
a c5teitd ;t ii ,. cttc ,n — odd t . i  aircra t

sod luring a maji r In~ pectio, on
_____________________________________________________________ I~iclosure VI-59
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ABF~ C O P Y
Corpo r .~ ‘t i ‘-i n

AEROSPACE DI VISV )N
OXNARD , CA

27 Februa ry U~7r

Mf f~~’ f~~: Fred J. Anden,ur~

D ii ’k W . Nbre~and

SUBJ ECT: Trip Report NAS , ~~ean i , VA 2 — 1 7 , 2— 1 8— 7t
F FW— LCC r’ r ’~ ,u r i t , 4 i on and Rev iew :

N~. LOStJRL : Informal ion .ind 1) r q t n  I z i t  E m  Bro. k’iow n
w i  t n I sts t on t r u :

This vi s j+ was very lime l y due t ’  the  c ”~tab tj s h rs en t  of t h r e ’  ( 3 )  rn~~~r e  squ id—
of F— 4 Al  p l ines. Nurn er ‘ u .  pe r ’~’inn 4 changes h i :  neen made since our

as~ v i s i t  and on ly  a few of th~ ori g i n u l  ‘ .qu idruns maintenance personnel  we r ’
i l l

The ~iuV A l R  Rep. and Chie f  Stephens f r o r ~ F iqh te r  W ing  One were very hel p fu l
and  ~~ ‘ m : ‘ r  : I ye in ar rang i ng t ’~ personnel f r err a squad rons to attend the
meeting. The me c r 1 ty w - r  f im i lEe r with the co n t r i tt  c l m n ce p l  and favorab le

as to how “good ~~~~~~ ~ h i d been rea l i ied.

Adequa t- ’ suppl y of our “ r im ’’ i ii t i n ’ ” w e re d I st r i bu t u’~ and we should S~~,r rt

re (eiv ng rT~)re inf rrr j t on f i r’ l he  s q u i i c tr mn s . Also w ’  w i l l  start rece ivin g
q I r a  I copy t I in’ i i  r

T r i ll, i S  ‘,t i I I  ‘ ) rrk ’  conf i ion on ~hu~ procedur e for qu rii ~ r i t i n g  an E. . or U.R.
F”e’ N/~~

j
~ 1k Ins t r ij c t  ion i t  Is st i  I I required but nom , c1 .A.  ‘ s a r e  us i ng re —

rr4uvo l ( u U ~~e ’ S , coruvnorh ‘ , c r r r o ’  and do t imp l ement an E. I. u r  U.R ., oth”r’.
i l l  io by I i  P’u’~~~~. I t  w i s  ex p l a i n e d  to end thoroughly understood by al l

‘it t’rndeen that c v  h pump r e t u r i l l,:  w e ’  sub ~ct to an Enqinee r i  nq Lvii i u~~t ion .
I’ w i  also explained that cop i es uf t f i t ” , u ’  e v a l i j i t  ions are mjva i la b le upon
request , per l aps t h is  may (ut down on t n l j r e  E. I. or U.R. re q u e n i s .

I f u r  ‘‘ are about four (4) a i rp I due’. t I m e  I ii u ~~~~ o,s h i  rig the 600 hour t ime ,
BU rr .~~~S w i l l  be checked to see if the ‘ ig inat pumps have rema i ned err the
plane , but w i t h  a l l  the eng i ne modific ations it is d o u b t f u l .

A few ‘ .y r n u ’ f r i c  qu i~~ -disconn eu, t prob l ems st i l l  occur espec li lly on thu ~ orr~~
h ined ‘y ’ ~ tcm p I lrn~~~. ~ r u ’ Iubing the Q—D ’ ’, was discussed at length to prevent
se i .‘ur ur i r i  the i r~ cap. The T .0. he’ n t been updated to c a l l  t h i s  oul
but .i copy of the (;A(,; procedur e for c l c r iri I ng and lubi rig the thr u ’ .vi , we’.
p re y , ‘lcd.
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Page 2

27 February t~~/r

Base supply had th ree (3) pump s  a’ . rotable stoc k , b u t  were requesting
ei ght addition a l pumps f rom ASO , si nce they are an t i c i pa t ing  additiona l
a i r r a f t  arid increased f l i ght hours.

)~ th e~~~ pm~ t v i s i t  t~ . Headquarters NAVA IR Systems Command we should con—
(.“~~l ! i t u our offer t .  t request them assi gn an o f f i c i a l  NAVA IR Fern
Number t o  the Abex F ’rm . A l s o  they should imp l ement an a p p r o p r ia t e  Not i ce

l r ms ~ r u~~ ion covering pr epar atio n and d i ’ t r i b u tj o n .  Of cou rs~’ th is
- I d  on l y be ‘i’PI I - d I e  t m  squadrons or Stat loris that h.’i vu ’  thu ’ F— 1 4A .

Dick  W. Moreland

DWM : ‘~w ’,
Eric:
cc: NAVA IRSYSCOM REPLANT

0. M r ’ - e~~i t z , ASO—TEE
it w ing One — AMI..C I- ’ . P. “ tu phens

F. ,.  Parrone
P. Stanton
~‘i. Nu’nson
V . D r i s k i l l
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Dat. 21 June 1977

S~~j.ct Trip Report NAS Oceana and NAVAtR Rework Facility
Norfolk , Virgin I a 9 th ru 11 June 1977

From Charlie M I ller

To. Fred Anderson

After init ial contact with Mac C ar penter (NASCRE PLANT), he and I called on the
following units and personnel.

NAS Ocean a Supply Shipping Area - Spoke with Mr.  T. D. Clancy, civilia n incharge
of shipping units to our plant. Proble m areas discussed were his lack of reuseable
containers for returning units. He was under the impression he wasn ’t authorized
to ship a unit without the ATA container. He had been holding units awaiting proper
containers. This area was ironed out. Additional contact was made later with
AKCM Potter USN , same subject. He was very helpful and courteous .

FITW INGONE Maintenance Office -Met with AMSC Stephens and Assistan t Mainte-
nance Officer , LCDR Paus t .

VF 143 - LT Ned discussed Q.D.  project on BIJNO 15943 M . Aircraft was in SDLM
at NAR F NOR VA. Attempted to get mor e i nformation on Q .D ’ s. lie thoug ht the
experimental Q. D’s were still installed but I wasn ’t abl e to verif y that at NAil F.

VF -142 - Spoke with QA Assistant from squa dron which was deplo yed aboard
USS A merica . I gave h i m our Fai lu r e Data form and asked him to pass the i nfor-
ma tion along, but I don ’t beli eve the visit was very effective.

VF4I-AMHC Smith Airframes CPO and CPO Reagan, Maintenance Materia l Branch.

CPO Smith said he had been throwing away our F ai lure Data Forms. I conv inced
him we needed the information and he wi l l  f i l l  them out in the future. ‘lu i s  is a new
squadron . They filled out a UR on pump S/N 133325A and sent it to supply. The
pump was late r sent to NAVPRO l3ethpage. Mary Fitzpatrick from ASO is tryi ng
to run down the unit for us.

VF I O I - R eplac ement Training Squadron

This unit is rather sta ble and most of their personnel ar c aware of our proce dures.
No problems noted.

Enclosure VI ll-62

. . - - ‘..-. -—‘-—- —~~~~~~~~ 
‘ . —



P.g.L~

VFS4 - (New Squadron) - CPO Rose was formerly attached to VF 1O 1 and is
entirely familiar with the correct procedures.

All personnel with whom I spoke had a positive attitude and were appreciative
of the fact that we cared about their prob lems . I gave a copy of the AP2 7V
enclosure from FASOtNST 4440. 86C to each unit and a complete copy to Mac
Carpenter.

On Friday 10 June , 1 visited the NAVA~~ Rework Fac ilty at Norfolk , Virginia.
After considerau le searching I wa~ able to find th e personnel most closely
associated with the FFW program. Mr. R odney Spencer , Production Control
Supervisor for F- 14 engine accessories and I discussed removals , ATA containe r
utilization , Q. D. fittings , etc. The Handbook of Main tenance In struct ion s (H M I)
state s that the external drive spline should be gr eased prior to installation on
the engine . This is a Grumman procedure and not recommended by Abex. I
don ’t Iai ow the an swer to this one . I can ’t ver ify that the grease has actually
created any reliability problems for us. I stressed the importance of main-
taining accountability of the ATA containers and was assured of Mr ~~encer ’s
cooperation.

The problem which arose late Friday afternoo n concerni ng the shipment of the
three pumps from IJSS America (S/N’s 133133 , 133241 and 133329) imprope r ly
packed was investigated by phone and I was not able to run it down. Everyone
with which I spoke denied ever packing anything in sawdust. This method is not
used by Naval Supply Center , Norfolk nor at NARF.

I believe the trip was very productive .

harlie tiler
CM :gws

cc: 0. Markowitz Code TEE-A
FITWINGONE AMSC R. P. Stephens
R. Stanton
F. Parrone
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A eros pace Division

JISI  W ~IbI ST . fl X NA KC ) CAL 9i0J0

fl(~ r ,~ ~~gc te~
CAD IL: ALKO OTNARU . CAL

1~ November 1~ 7G

I~. S. Naval Air Station

~! ir ~t m ar
Sart Diego , Cali fornia 92145

Atte n t io n: CDR \Vest , Maintenance Officer VF- 124

S~ih~~ t: Abex Hydraulic Pump - Engine Driven F-14A Air craft

1~~f~rencc: (a) Failure Free Warranty Contract NO0383-73-C--3318

Gccitlemc .n:

l~uring r eeent visits to your faci lity for purposes of monitoring and offering
i, ’.:lut ~ca l ass istance in regard s to the referenced contract your personn el
have been cxi remely courteous and helpfu l.

Early n the program VF - 124 sent a few people to our f~ i ility in Oxnard for
a one day f a mili arizatio n visit which was very beneficial to the Navy and
Abex.

Again we would like to invite a few of your personnel to visit our facility ,
o” ‘ny last visit I mentioned this to Chief Walker - QA , ADJ 1 Fredrickson
an ’ AM H 1 Dairymp le who were very much interested. Of course there is
no charge for this visit, but please give us a weeks notice and advise names
of personne l who ~v ill attend .

Very truly yours ,

AI~E X COR POR ATiON
AE ROS PACE DI VISION

)
~ /~?t~~~~

/
~~~;4~~~CDick W. Moreland

Manager Sales Operations
D\VM:gw s
c~~. Oscar Markowltz

Enclosure IX-64

— —. - — - - -- -—- — .___________ — 
, - - - - - - - . _ _ 

-



MIOInduMrls.C&anir.i iy Ab.~ C*rporiit~o.~A iiO~4 1u;o ~~~~~~
~i5i W~ flI )II • ‘ I . 4J1
Oxiiisrd , Cn ‘LW)jO
(OO~ 4dO~fl~.hO

23 August 1977

Headquarters
Na val Air  Systems Command
Washington , D .C . 20361

Attention: AIR 4101, Mr. Bill Anthon y

Subject: F -14 Main Engine Hydraulic Pump Quick Disconnect

Genth ~flCfl:

The Ahe x Corporation manufactures the main engine hydraulic pum p for the
Grumman F-14. It is our sincere desire to increase the reliability of these
pumps. To help accomplish this goal we entered into a Failure Free Warranty
contract (N00383-73-C-3318) with the U.S. Navy in March of 1973.

During the last four years the MTBIJR for this pump has increased from a first
year figure of 663 hours to 1701 hours as of March 1977. This Improvement
has been due to seve ral eng ineer ing changes made by the contractor and the co-
operation of the Navy personnel involved in the maintenance of these aircraft.

This letter request8 your assistance with a problem which is beyond the capabil -
ities of this contractor to resolve and which at the pr esent time is cau sing the
majority of the F-14 pu m p removals . (12 out of last 31 removals) The pressure
line quick discon nect to the pump has no positive lock Indicator and can appear
to be i n s ta I I ’~d corr’~ tiy when i t  is actuall y not . When the engine is started the
connector blow s apart , disrupts the flow of fluid to the pump causing internal
damage, a sheared shaft and a pump change.

Abex has coordinated a change to the connectors with the manufacturer and there
have been test units flying on both the east and west coasts for a year . Nothing
furthr~r has been heard concernin~’ a change to the positive locking quick disconnects.

We request your help In getting an ECP approved to change all present connectors
to the new configuration which we believe will Improve a poor mainte nance situation .

Very truly yours,

ABEX CORPORATION
AEROSPACE DIVIS ION

C.fl . M i icr ,
CIJM:gws 
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Aerospace Di vision

3~~ t W !~iI~ tY O* NAR D CAt I~~ O

Ut $O~. 4- ~ ~~~
CA ~ t F  - A1~~O C ’ ’ . ’ L’ . CM

16 Jul y 1076

US~ Ah~~ri Ca
f l v & - t  Pe’~t Office
1’~c v ,  Yoi~:, New York

Supply Officer

Subject: Contract N00383-73-C-3316 - Failure Free Warranty

ilcfercnce : (a) Hydraulic Pum p P/N 65070-01, 02 or 03 NSN 4320—00—383 -7319PF
(b) Listed Documents

Gentlemen :

Briefly the subject contract requires that we provide a Rfl pump on a one For one
b;’ sis within twenty four (2 ~) hours alter receipt. This is a 

long term contract  and
to dat e exp ires in 1982. No funds are required for individual transactions , as
ius( : ll men~ paymen ts a re bi l led annuall y to ASO Philadelphia.

Jr ca~~’ of emergency, or if no pumps are available for issue to the squadrons w e
can e!f~ct shipment of a replacement pump providing that you send a message in-
d~- ~iri g the document number and pump serial number of the unit you are returning
to us.

We do however request that when a pump is returned to us that a legible copy of the
MAF card , a copy of the Abe x form (cop ies enclosed) which is in the RFI Pwt1p
cqntainer be returned with the failed pump. This data is required to promulgate
the re l iah ility reports as required by contract.

Another item of extreme importance is that each failed pump or suspected failed
pump should be returned in the re—useable shipping container provided for each
IWI unit. Thus far only one (1) unit has been received from the USS America 11% the
ic~t ’l er shi pphv~ container. The FSX or NSN of the container is 11I1S 145—111— 2 536PF

bl4 5— 0 0— 1l l - 2 ~3GP F.

Enclosure Xl -66



Ii~k4 ’~

I I ) ‘ v I r tg  i i  ~-, t ( d  docuruent~; show the nun hr r of units we have received from

\ O U V  ac t iv i ty  v . i t h i n  (lie pa ,t s t  X (C) months

R I ;  ;E I V ED R E P L A C E M E N T  U N I T  STii  PPI:r )

• t i m t n t  Nu ~r :‘~i :n : > $- /N f l ’c  ‘d. l) : tt e Pump S/N Ship ped__Dat e  h o w

\~~3~ 3G 6161 Gl :~2 l3:~(i~~:> 6/ 18/76 l3317dA 6/18/76 Parcel Po.

\‘U;~336 6147 G063 133398 6/21/76 133201A 6/21/76 Parcel Po~

VO3~ 3G 6178 G 0 I~ 133082 7/12/76 133198r\ 7/13/76 l’arcel Po.

We realize that there has been some problems with in the Naval  Supply System in
ln’ating the seven (7) pumps shipped to you as 1.0. L. on 22 July 1075 per
A~~) MSG 23l930i~ JUL 75. It was not known that these units were lost unti l we
received a message from ASO 11281356Z May 1976 request ing a t racer .  Tracet’
v. .~s i n i t i a t e d  and ver i f ied  tha t  the pumps were received at No rfolk  Naval Shipyard
6 ’~/7~, signed by J. (;riggs. We immedia te ly  sent a m( :ssagc to ASO on 15 June
1’ .iS with a cops’ to you and COMNAVAIR LANT.

i i  i~ requested that we be advised if you were 
able to locate or received the seven

(1) IsimPs. If you have not received them by now you should reque~ t addi t ional
replacement pumps from ASO Code: \VL-W2-23. When and if the original seven
(7) PU~~PS do show up they could be returned back to the Governmen t  Bond Room
at Abex.

Sho~ild you have any questions concerning this contract or require any additional
information Please do not hesitate to let us know.

Very truly yours,

ABEX CORPORATION
A E R OSPA C E DIVISION

Pic:l: ~V. Moreland
I)V,’M:gw s Manager Sales Operations
cc: ASO 0. 1~I a r k ow it z. TEE-A

M. Fitzpatrick W LW2—23
CO VF — 14
CO VF—32
(;OMNA \ ’AII {l . i ~ N T
CO NOR N AV Shipyard
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03(1 0 259 184313 01460209 259A

RTFE YUW RUFRS(’G9768 2590806- Flirt ;- - R1J1~ AL~ RI JE~~LL.
:N~ E1];L1•; SEP 1 1976
R 1 50806: SEP Tn
FM IJSS N~fli R ICA
‘TO RIJliOALL/C(1~tNA\’AI Rl.AN’ T NORFOLK \‘A
RIIEBAGB/AS( ) PH i LADELPHIA PA
I NFO RUEQAL\/NAS NORFOL K VA
Ri’
U N ; L\S 1 F 1 0 // N04400//
1-14 UYI)RAuLI(: ENUIN1; PUMP 2RH - 4320-00-389-7949
A . CO~MVAlRLAVF NORI:OLK \A  091247Z AUG 76
B. IISS AMERICA :n1 348Z JUL 76
I .  IRT PAR\ 2 REF \ , G\NCFI. kEG FOR SURV EY ACT I ON . SEVEN t ACI t
PUMPS UI S~~WE REI) UNI)ER I NTIiR c}LAN(;EABLE S/N 2RH - 4320-00-690-2059.
\FTLR RIiCEIVT OF IN I TIAL R1;PLACJ~1ENTS FOR tJN ITS RFL~N REF B , UNUSUAL
i%llITi i PROTECTI\T CASE OF UN I TS RECD CAUSED SI~\RG1 10 BE CONI)UCTFJ)
FOR Si ~1l IAR CASES I N REPAR I ABLES S10REROCt(S. SEVEN EACH CASES
I)JSCOVI iRJiJ ) WHICh PROVFJ) ‘ID BE MISS I NG PUMPS. NO EN1’RY OF INT ER-
Qb~NGk\BLL S/N HAD BEEN MADE IN MSSL AND NO LOCATE WITh SEVEN DUE
St lO~iiI) ON ~1SSL UNDER SUBJ NSN.
2. REQ CANCEL PUSH REQNS TO AMERICA FOR SIJBJ PUMP . QJRRENTLY FIVE
EACH ON I L\N1 . RFQtJEST FILL AMER I CA PULL REQNS FOR STOCK REPLENISIPIEWT.

l > V T h  02 RUFRSGC97b8 UNCLAS F j : T 0
ALL RETROGRADE lUMPS HAVE BEEN RE1URNED ‘10 DOP.
RI
# 0  7(> 8

\NNN
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AVIAT ION SUPPLY OFFICE
Ph iladelphia , PA

NON- RI W ALTERNAT IVE

SUPPORT COSTS ANALYSIS
IN LIEU OF

ABEX RIW CONTRACT

N00383- 73-C- 3318

Prepared by: ~ . b4A-lJ 4 
~~~~~ ~~~~~~~~~

12 October 1977
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DISCUSSION SU~~1ARY

This analysis was p repared to examine the most probable costs w h i c h
would have been encoiuitered if the Ahex R IW cont ract had not mater ial-
i zed For the F-14 engine driven pump. The approach was to consider a
most l i k e l y  set of conditions for such a non-RIW alternative which in-
cl uded :

A . Comercial overhaul of the pi~mtp by Ahex . Th i s  condition was
considered most likel y because the 400 UP drive stand was not fully de-
veloped by the Navy and thus not a v a i l a b l e  for Navy depot use.

B. Each a rea of RIW improvement would not have been a t t a i n e d . This
assumption , borne out during the hi sto ry of man\ other  a i r c raf t  eng ine
driven ~~~~~ is most likely because the Abex beginning mean t ime he-
tween returns would have been considered reasonable.

C. Every major failure mode was considered separately in the non-
RIW alternative as cofltjnUinc at the same rate as established by early
field returns prior to R Il% improvements becoming ef fec t ive .

D. All remaining fai lures not incloded in C. above were grouped
together and analyzed similarly hut as one group and added ii the modes
of C. above to provide a total rate of return for the non-RIW alterna-
tive.

I.. An average cost of all returns to depot was developed based Or
actual present costs, then dc-escalated to the starting year and escalated
for future year ’~. The “test good” returns were included as part of the
average cost ler return.

The analysis developed the number of returns which would be antici-
pated in a non-RIW mode of support . Costs were developed to m a i n ta i n
and support this non-RIW mode and then compared to the costs identilied
to the R I W contract .  The difference of these two , non-RIW less R IW , arc
suninarized below for the time period April 1973 through 31 March 83:

Non-RIW returns less RIW returns = 829
Cost of overhaul for 829 returns = $938,807
Cost of 829 r~ novals = $16,061
Non-RIW spares required less RIW spares 370
Cost to procure 370 spares = $953,518
Actual escalation costs to end of 1976 beyond that allowed

for RIW = $32 ,112
All  cost differences are in favor of the RIW over the non -R IW

alternative by a total of $1,940,498 providing cons iderable confidence
that the Abex RIW contract provided cost effective support for the F-14
engine driven pump .

F. The analysis does not segregate fiscal year (FY) 71 (1 Jul 77-30 Sen
77) returns and cost differences , however , FY 71 projec t ion data ( f l i g ht hours ,
returns , cost differences) is inherent in the analysis since continuous calen-
dar year data wa~ used orior to converting to a different base year. Not
segr eg a t ing  the 3 month increment data within a 10 year projection did not
affect the precision of the analy sis .
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.\. RIW l~~~~ne er ing Improvements (E l ) :

1. The follow ing 5 engineering improvements are considered:

a. ~~eared Shaft (Grap h A)
b. lkm~ Leaks (other than shaft leak) (Graph B)
c. ie~ Good (Gra ph C)
d. Leaking Front Seal (shaft) (Graph D)
e. Combined El , other t han above (Graph E)

(I) Torsion Spring Pocket Wear
(2) Quick Disconnect (QD) Seized in Port Cap
(3) Oscillations/Fluc tuations
(4) h anger Arn/~~unting Flange Interference

Each of the aforementioned categories were reviewed for the number
of pump returns and the total number of cumulative f l igh t  hou rs f or each
time period repor ted. The data for each cause of return was plotted on
graph paper to show the trend of performance for each type of return
under the RIW concept . The graphs showed that in the initial phase of
the RIW contract there was an identified rate of returns, but with the
recognition of the imediate problems along with the introduction of en-
gineering improvements, the graphs showed a downward trend for the number
ot~ returns with an increase of fli ght hours between returns. In addition,
these graphs were used to develop a non-R IW condition by extending the
initial slope, before RIW engineering improvement , and using this projec-
tion to show the trend of returns for non-RIW. In all cases , the slopes
for both RIW and non-RIW were extended to contract anniversary year (CY)
1982 in order to develop future data to show the differences between the
RIW and non-RIW returns for each of the listed categories. These differ-
er~ es were used to calculate the cost of the non-RIW alternative . De-
tai led cost planning sheets were prepared from each engineering improve-
ment graph of return slopes for RIW and non-RIW , which document the magn i-
t~ le of the dollars difference, refer to pages 8 and 9 . The overall
su~mry cost difference (increase) without the RIW engineering improve
ments is $939,000, page 9 refers .

2. All hut one of these categories listed have complete support ing
return data. The last one listed , “Combined El ,” was developed indirect Iv
from engineering improvements made other than the major ones, and the
analysis of disassembled repaired depot units. Because of the latter and
of the small rnnther of ~~own returns and the only date available was thedate when the improvements were incorporated, it was necessary to comb ine
those remaining returns into one graph .

3. The 5 engineering improvements listed relate directly to 80% of
the 208 serialized pump returns (166 each) received by Abex during the
period of 3 April 1973 to 31 March 1977. Forty-two returns (20%), cannot
be related directly to any one specific engineering improvement for the
remaining 6 separate malfunc tions listed.

2
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RIW ENGINEERING IMPROVEMENTS VS. NON-RIW ALTERNATIVE - RETu RNS

~~O~~~N..:2~~I i  (RE V . 9-66)

S/N 0195- LF- 101 

*1 * 2 *3 *4 *5 *6 *7 
_____ ______

_____ _____ - RE11JF ~S DIFF iRENCE 

-

_____ _____ _____ ______

1 APR 73-31MAR 74 CV 73 0 0 0 0 0 0 $714 U 
______

1 APR 74-31MAR 75 CY 74 0 0 0 0 0 0 764 0 
______

1 APR 75-31 MAR 76 CV 75 6 8 6 2 0 0 817 22 
______

1 APR 76- 31 MAR 77 CV 76 12 
— 

8 12 17 30 0 899 79 ______

1 APR 77- 31 MAR 78 CV 77 16 21 26 21 36 0 979 120 
______

1 APR 78-31 MAR 79 CY 78 18 18 29 22 37 0 1048 124 
______

1 APR 79-31 MAR 80 CV 79 18 19 23 21 35 0 1121 116 
______

1 APR 80-31 MAR 81 CY 80 18 18 29 22 40 0 1200 127 
______

1 APR 81-31 MAR 82 CV 81 19 17 26 23 36 0 1284 121 
______

1 APR 82-31 MAR 83 CV 82 19 20 19 23 39 0 $1374 120 
______

TOTAL - - 126 129 170 .151 
- 

253 0 - 829 
______

_ _ _ _ _ _ _ _ _ _ _ _  

—~~~ RIW EN R. Dfl~ OVE}IEN CATEC ~ IES ~

*1: REFER 1D C APH A 
_ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _

*2: REFER TO G APH B. ThIS ATE(X)R CCWFA NS RE1 iRNS O’l [ER Th? SHAFI SEAL ] ~AKS
*3: R E F E R T O C  APH C 

_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

*4: REFER 1D C APH D 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

*5: REFER 10 C APH E 
_____  _____  _____  _____  _____  _____  _____  _____

*6: REFER 10 G APHS F ~ ______ ______ ______ ______ ______ ______ ______

*7: REFER TOPGE 17 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

_______________ ______ ______ ______ ______ _____ ____ — ______ ____ Enclosure XII I— 77
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RIW ENGINEERING IMPROVEMENTS VS. NON-RIW ALTERNAT IVE - COST DIFFERENCE

(REV. 9-66)
S/N 019 5- ~~ ~~~ 110 1

_______________ _____ _____ 
RIW/NC 1-RIW f ~T1JRNS OST Dl ~FEREN( i~ _____ ______

1 APR 73-31MAR 74 CY 73 0 0 0 0 0 0 0 
___ —___

1APR 74-31MAR75 CY 74 0 0 0 0 0 0 0 
_ _ _  _ _ _

1 APR 75- 31 MAR 76 CY 75 $4902 $6512 $4902 $1634 (1 0 $ 17 , 95( 
_____ ______

1 APR 76-31 M1R77 CV 76 10,788 7136 10,788 15,283 26,97( 0 70,96! 
_____ ______

1 APR 77-31 MAR78 CV 77 15,664 20,559 25,454 20,559 35,24~ 0 117,48( 
- _____

1 APR 78- 31MAR 79 CV 78 18.864 18,864 30,392 22,836 ~~,77( 0 129,732 
_____

L APR 79-31 MAR 8O CV 79 20,178 21,299 25,783 23,541 39.23! 0 130,03( ____________

1 APR 80-31MAR81 CV 80 21,600 21,600 34,800 26,400 48,00( O~~~~52,4O(

1 APR 81-31 MAR 82 CY 81 24,396 21,828 33,384 29,532 46,22~ 0 155 ,36~ _____________

1 APR 82-31 MAR 83 CV 82 26 , 106 27 ,480 26 ,106 31,602 53,58( 0 164,88( 
_____ ______

TOTAL $ .42 ,498 45 , 278 .91,6 O9 L 7i ,387~ 88 ,03! 0 1 938 ,80 
_____ ______

___________ 

SEE AGE 8 FOR RE URNS D FFEREI~ E QUM ~I1Y 
_____ ______

__________ -___ 
M PNON-RW UNIT REPAIR COST 

_ _ _ _  _ _ _ _  _ _ _  _ _ _ _

*~~n..RIW minus 1W ret ms di ~ference guant .ty (fc - RIW i ~proven ~nt ______

categor ) time the ~ ~it rep iir cos ; for t ie non- tIW all ~rnat i~
equals he RIW Non-RI retur is cost differ ~nce.

-

~~~~~~~~~ I _ _  _ _  _ __ __ __ __ _

~ U I OOVIIMM(P4T PSIN INO OP~~ICI ITS— 103 511’ 5 3 3 0  1- I
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These 20% residual returns (42 identified and listed on page 11 )
were plotted cumulative returns versus cumulative f light hours (FH ) ,
Graph F (page 12) refers . The straight line correlation coefficient
(CC) of Graph F was determined as 0.98 . Texas Instrument Trend Line
Analysis program #BA1-l0 as listed in their 1975 Program Manual BA1
Basic Library was used to calculate the CC. Hence, a 98% confidence
exists for the linear relationship of cumulative FH and cumulative
returns. This linear relationship (slope of Graph F) implies a constant
failure rate which is a charactersitic of random type failures on an ex-
ponential probability distribution. Hence, these 42 random returns were
not influenced by the contractor’s RIW eff orts and would, in fact, re-
main intact in a non-RIW alternative. This group when projected at the
same slope of Graph F, would remain the same both for RIW and the non-RIW
alternative, Graph G page 13 refers Therefore, no cost differences
between RIW and non-RIW exists for this residual random category of returns.

B. Non-RIW Alternative Cost to Repair Pump Returns (Commercial Overhaul):

1. The next phase to be considered for cost differences is the non-
RIW alternative cost to repair pump returns . The first thing considered
was the availability of Hydraulic Test Stands to test the Abex Model
AP27V- 5 hydraulic pump . Investigation has shown that a test stand Model
HCT-l2 (ACL-Filco) was delivered on Contract N00l56-7l-C-l053 to Miramar.
The latter contract was amended to construct and deliver 2 each Model
HC’r-l2A . One each Model HCT-l2A was delivered March 1977 to Oceana . It
is understood that neither of the 2 delivered test stands are considered
satisfactory for testing the Abex pump. Presently, there is a development
contract with Dayton T. Brown, Bohemia, L.I., NY , to develop a hydraulic
test stand. From all indications, there won’t be any production hydraulic
test stands accepted before 1982. Based on these findings, the cost of
repair will be predicated on the use of commercial overhaul.

2. To assist in the development of the cost of repair, Graph H, page
14, RIW Program Model AP27V- 5 Pump Reliability, was prepared to determine
the number of non-RIW pump returns . The slope for RIW was plotted with
known mean pump hours between unscheduled removal (MPHBUR) hours and pump
hours for the period of 31 Mar 74 to 31 Mar 77. This curve was projected
to cover the period of 3 Apr 73 through 31 Mar 83. The non-RIW slope was
developed by taking a 5% increase of the real life 488 MPHBUR value for
3 Apr 73 and plotting the new value of 512 for 31 Mar 74. The resul tant
curve was then projected to 31 Mar 83. This is truly a conservative ap-
proach used in developing the non-RIW curve. In other cases, the non-
RIW slope is most likely to be either constant or with some degradation.
Page 15 shows the computation and quantity of pumps that would have been
returned for repair within a non-RIW alternative.

3. The next point to be considered is the repair cost that would be
used in determining the cost of overhaul . Graph I , Escalat ion Schedule ,
page 16, was prepared and used along with Plann ing Memo page 17 ,to de-
velop unit pump repair cost.

10 Enclosure XIII-79
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20% RESII1JAL RIW REThRNS

1973 Serial No. Cum. Flt. Hrs. Qty. (Cum .)

Jan 009 0 1
Apr 070 0 2
Nov 020 3249 3
Dec 028 3819 4

1974

May 171 9434 5
Jun 283 10,793 6
Aug 263 14,038 7
Sep 121 15,428 8
Nov 268) 18,743 10Nov 035)

1975

Jan 301 21,858 11
Mar 114 25,081 12
Apr 206) 27 ,215 14
Apr 092)
Aug 111 35,033 15
Sep 498A 38,383 16
Oct 450A 41,269 17
Nov 033) 43,720 19Nov 190)

Jan 199) 47 ,812 21Jan 098)
Mar SOSA) 52 ,920 23
Mar 390 )
Apr 290 55,771 24
May 307) 59,879 26May 330)
Jun 10 2 )
Jun 398 ) 63,186 29
Jun 444A) SEE GRAPHS F ~ GJul 082)
Jul 131) 65,614 32
Jul 186)
Sep 316 74,432 33
Oct 242 76 ,374 34
Dec 463A 83,147 35
1977

Jan 521A) 86,861 37Jan 210 )
Feb 479A) 91,167 39Feb 3 6 6 )
Mar 256 )
Mar 386 ) 95,248 42

~~closure XIII-80 
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TEE-3:Sep 77

SYSTEM RE’IIJRNS
FROM GRAPH H

Avg . Interval Pump Hrs. Returns Within Time
MPHBUR Within Interval 

_____ 
Inter~a1 Interval

RIW NON- Non Cumulative
______ 

RIW RIW RIW * Returns
Difference 

______________ ______

575.5 500 17,948 36 32 4 4 Apr 73-Mar 74 CV 73

750.5 524.5 55,555 106 75 31 35 Apr 74-Mar 75 CV 74

939 549.5 73,269 134 79 55 90 Apr 75-Mar 76 CV 75

1143.5 574.5 110,594 193 97 96 186 Apr 76-Mar 77 CV 76

1136 599.5 109,335 183 82 101 287 Apr 77-Mar 78 CV 77

1525 622 135,540 218 89 129 416 Apr 78-Mar 79 CV 78

1712.5 653.5 135,540 208 80 128 544 Apr 79-Mar 80 CV 79

1900 687.5 135,540 198 72 126 670 Apr 80-Mar 81 CV 80

2100 712.5 135,540 191 65 126 796 Apr 81-Mar 82 CV 81

2300 737.5 135 , 540 184 59 t125 921 Apr 82-Mar 83 CV 82

~flN- RIW RETURNS 1651

RIW RETURNS 
_____ 

750 
__________

NON-RIW MINUS RIW RETURNS 
_____  ____ — 

921

* Interval Difference

Enclosure XIII-84 15
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TEE- 7:Sep 77
NON- RIW ALTERNATIVE - C(N’4ERCIAL OVERHAUL P1~v1P REPAIR COSTS

PLANNING WORK SH EET
IND—GE N—5200/ I (REV. 9—66)
S/N 0 195. LF- 202- 110 1

CV 73 74 75 76 77 78 79 80 81 82

UNIT PUMP REPAIR COSTS I EVELOP ENT: _____ _____ _____ _____ _____ _____ ______

1IIE T(YTAL CO’4’4ER TAL OV RHAUL I NIT _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

PUMP REPAIR COST FOR FY 77 (LO VII) S $987 00 RE ER TO 0Th B1~ OW. 
_____  _____

BASED ON ESCALAT ON SC1-1 XJLE 0 GRAPH I 
______

9l% OF FY 7 7 = C  76 _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

91% OF $9 7.00 = $898.5 - _____ — — _____ _____ _____ _____ -______

ALSO: 
_____ _____ _____ — _____ DE-E CALATE _____ _____ ______

90.9% of ~ 76 = CV 75 $8l6.~ 0 _____ _____ _____ _____ _____ _____

93.5% of I ~{ 75 = CV 74 $763. 1 
______ _____ ______ ______ ______ ______

93.5% of ~
‘ 74 = CV 73 $7l4.~ 8 ______ ______ ______ ______ ______ ______

BASED ON ESCALAT: )N SQl] )ULE 0] GRAPH I _____ _____ _____ _____ _____ ______

9% of CV 76 = C’ 77 = 979.44 _____  _____  ____  _____  _____  _____  _____

7% of CV 77 = C’ 78 = 1048,01 
_____ ______ ______ ______ ______ ______ ______

- % of CV 78 = C’ 79 = 1121.3 
______ ______ 

ESCAL TED 
______ ______ _______

7% of CV 79 = C 80 = ~ll99 . 8 
_____- _____ _____ _____ _____ _____ ______

7% of CV 80 = C 81 = ~1283.8

7% of CY 8l = C ~ 82 = 1373.7

UNI T PtNP RE PAIR COSTS:

__________________ 
$714 $764 $817 $899 $979 $1048 $1121 j $l200 $1284 $1374

~~
‘— DI - ESCAJJ TED — - BASE ~ ______ 

ESCAL4ED—
N Ol .:

— 
Abex indicates that 1 1/4 hours of engineering time is con-

tained in the 16 hour pump repair time (7.8% engineering t i me)
which could not he included in a commercial overhaul cost. The

— 
engineering hourly rate is approximated at 35% of the total labor
rate (per Escalation Report Memoran da , see enclosure XVI , sheet

— “A” to ASO Report TEE -2-77) . The total overhaul labor cost for
— 

Lot V I I  Y 77 is $377.00, per contract information, and 35% of $377.00
equals $132.00, the engineering unit labor repair cost. The total

— repair cost for Fl 77 Lot VII (labor, material , overhead, and profit)
— is $1119.44 less $132.00 engineering cos t yie 1d~ $987.00 as the corn-

rnerc i ; i l  overhaul un i t  pump repair cost. For past as well as future
— contract anniversary year coiiinercial overhaul costs, the e~ ca1at ion - -

schedule of Graph I was used to nxd i fy FY 77 costs for the cart-. under
considernt ion (1973 to 1982).

- U S  OOVI~~NM E NY  P I ~~~T I N G  OPPICE S~~S - SO~ 013 5 5 3 0 1 1
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4. Planning Memo page l9~brings together all the data collected
and gives the detailed repair cost data for each year. The grand total
summary shows a cost difference of $1,020,072.

C. “KY’ Level Cost Differences:

1. Cost difference is the result of having fewer returns under RIW
(and its associated cost of not removing and replacing these additional
returns) as compared to the greater returns for non-RIW . Explanation of
this axiom can be found on Graph H, and Planning Memo page 15. The
graph shows 2 slopes, one for RIW and the other for non-RIW. The average
interval Mean Pump Hours Between Unscheduled Removals (MPHBUR) was found
for each t ime interval of 3 Apr 73 through 31 Mar 83 for both slopes , and
is shown on Planning Memo, page 15. As can be seen on page 15, the aver-
age interval MPHBUR’s for RIW are greater than non- RIW. This means that
the expected pump returns for non-RIW will be greater which will necessi-
tate the handling and processing of additional pumps by the “0” level
maintenance personnel. This will result in additional costs which may be
considered as “0” level cost differences.

2. The savings was calculated by taking the number of pump returns
(see page 8 ) times the number of “0” level direct maintenance man-hours
to handle each pump, refer to Planning Memo page 20, times the labor rate
for an aviation mechanic hydraulic, refer to Planning Memo page 2l)and
Planning Memo page 20, equals the “0” level return cost. Planning memo
page 2l,shows the detailed cost differences for each contract anniversary
year along with the grand total cost difference of sixteen thousand dollars
for 829 returns.

D. Inventory Spares:

1. Currently, the spares program required to support the \hex pump
under the RIW contract is most favorable. The number of procured spares
has declined from 90 for Lot I-IV to 15 each for Lot VIII , with :ero re-
quirements for Lots V and VII. The total number of RIW procured spares
to date is 138.

2. To determine the dollars not spent for RIW spares growth , it was
necessary to develop the quant i ty  of spares required to support the F- 14
aircraft under the non-RIW support alternative . This was done 1w genera-
t ing the ninther of f l i ght hours and the ave rage r e l i a b i l i t y  value (MPJ-IBUR)
for each fiscal year from 1 Ju l 73 to 1 ~)ct 83 from Graph 11, pag e 14 .
This data is shown on Plann i ng Memo page 22. The F-l-J Item Mana-
~cr WLW2-23 supplied the price of RIW spares purchased for Lots I-IV , VI
and V I I I , refer to 1’lanning Memo page 23.

3. The prices for the non-RIW sp ; I r e— was reconstruc t ed from the prices
paid for the R I J ~ spares . Flanning pane 23 shows the analyzed non- RI1~—-pa res i rices or FY 73 through FY 82. Exp l ana t ion  of the development of
these prices is as follows:

a. A cursory revie~ ot the prices for RIW spares showed that the
pn ces varied ~i t h  the quantity purchased and with the inflationa ry cost
of each successive year .

18 Enclosure X1II- ~87
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NON- RIW ALTERNATIVE - (Dr~t~1ERC IAL OVERHAU L
IUMP REPAIR COSTS DIFFERENCES TEE-7:Sep 77

PLANNING WORK SHEET

~~~ 6EN;52OO/ I (REV. 

~
/3/74 /5/// 7/9/0/ 

/

(1) NON-RIW PUMP 4 31 55 96 101 129 128 126 l2(~ 125
REFIJ RN S 

______ ______ ______ ______ ______ ______ _______

________________ ______ 
REFEI TO PAGE 15 

______ ______ ______ ______ ______

(2) OVERI LAIJ L $714 $764 
- 

$817 $899 $979 $1048 $1121 $1200 $1284 $l37~
REPAIR PRICE ~—I)E- SC A’ED~— ’  BASE ‘ — ESC~LATED - _____

________________ ______ 

REFEI TO PA~F 17 ______ ______ ______ ______ ______ ______

(3) SAV I NGS 285 6 ~3,684 44 ,935 86 , 304 98 ,879 3~ l92 143 ,48 151,20 161,784 1’l , ”

EXA~’ff .E: (~ I = (1) x f)~~ ______ ______ ______ ______ ______ ______ _______

G1~~~ ~~TAL: $1, )20,07 H21 flift\~~ 
-

~ 

_ _ _  _ _ _  _ _ _ _

- — - -- -_ _ _ _  - -_ _-  — I - ~ - -~~~~~~~~~~ -~~ ~~~ 4 +

_ _ _ _  

I:~ 
I~~~i~

_______  __ - - -- - --  —~~~ 4
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TEL-7:Sep 77

\ . The fol lowing infoni~tion on Organization Level maintenance Tr~in-hours was found:

1 . 3M data report MSO 4 90 .A2 24 5-03 for the periods of .July 74
throug h 1~ c 74 , .Jan 76 throu gh Jun 7~, and Oct 76 through Mar 77 for
.\h cx P~mq) P/N 65070-03 shows the following AVG ~~l I~441 (Direct Main-
tenance Man - Hours ) , respect i v c l v :

a. 3 .2
h . 13 .3
c. 24.8

2. Per telecon 8/21/77 w/CIN) M. C. Pearson , \T-32 squadron , Oceana
(autovon 2 4-2992), the squadron experience shows 1 1/2 hours 1M41 for
removal , installation , check out and administrative time . CPO Pearson
indicated that their time is the exception , the usual time for other
activities is about 1 3/4 hours.

3. Per telecon 9/7/77 with Mr. C. Miller of Abex , the time for re-
moval , installation and checkout is 1 1/2 hours for each pim~ . There
are two pumps on the F-l4 a/c and one of the p~m~ s is not readily access-
able and the removal and installation of this pump would take longer,
perhaps 2 hours.

B. After reviewing the available data found, it was determined that a
conservative rnmiber of 3 hours would be reasonable for the removal, in-
stallation , checkout, and admini strat ive time for each pump .

C. Determination of Skill Rating ~ Labor Rate for ML1 and ML2 Mechan ic

1. Inquiries were made with the VF-32 squadron and the Intermediate
Maintenance Activity (IMA) , respectively , at NAS Oceana and it was found
that the skill rating for an “(Y’ level mechanic on hydraulic pim ps for
the F-l4A aircraft is AMI-3 and the skill rating for an IMA mechanic is
A!4-1-2.

2. In referring to Bureau of Naval Personnel Memo: Pers-2l22Bl/cr
on Manpower Cost Element Data of 17 January 1977, it was found that the
annual pay for an AM1-2 and A!41-3 is $9900 and $10,652, respectively.
Te lecon was made to Mr . P. Hogan , Pers-2l22B1 to establish the hourly pay
rate for both skill ratings. Mr. h ogan explained that a factor of 1.1
could he applied against the hourly rate calculated from the annual salaries.
The hourly rates for $9900 and $10,652 cc~e out to be $4.76 and $5.12,respectively. When the factor of 1 .1 was applied to both annua l hourly
rates , the applicable hourly rate cones out to be $5.24 for $4.76 and
$5.63 for $5.12 for Fiscal Year 1977.

20 Enclosure XIII-89



“0” LEVEL DIRECT MAINTENANCE MAN-HWRS TEE-i: Sep 77
PLANNING WORK SI4tET

~RD— ~~N-S2OO/I (liv. 14$) /
S/N 0 195. LF- 20? 110 1 /

CY 73 74 75 76 77 78 79 80 81 82

Hourly rate for ht4i-3 f r FY 7~ is $5.63. I fer t Page 0 
_____  _____  _____

Based on Escal Ltion 5’ hedule of Gm )h I 
_____ _____ ______ ______ _____ _____- .

91% of ~Y 77 = CY 76 
______ ______ ______ ______ ______ ______ ______ ______

91% of 5.63 = $5.12 
______ ______ _____ _____ ______ ______ ______ ______

90.9% o~~CY76 = C Y 7 = $ 4 . 6 
_ _ _  

DE-E~~AlATEI 
_ _ _ _  _ _ _ _  _ _ _ _

93.5% o CY 75 = CY 7 = $4. ~S ______ ______

93.5% 0 CY 74 CY 7; = $4. ~7 _____ _____ _____ _____ _____ ______

Based on Escal tion 5’ hedule of Gra th I 
_____ _____ ______ ______ ______ ______

9% of Y 7 6 — C Y 77 $5.58 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

7% of ~Y 7 7 = C Y 78 $5.98 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

7% of Y 7 8 = C Y 79 $6.39 
_ _ _ _  _ _ _ _  

ESCAI~ TFD 
_ _ _ _  _ _ _ _  _ _ _ _

7% of Y 79 CY 80 $6 .84 
_____ _____ _____ _____ _____ _____ ______

7% of Y 8 0 = C Y 81 $7.32 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _

7% of Y 8 1 = C Y 82 $7.83 ____  ____  ____  ____  ____  ____  _ _ _ _ _

Hourly rate for 141-3: 
_____ _____ _____ _____ _____ _____ _____ _____ _____

________________ 
$4.07 $4.35 $4.66 $5.12 $5.58 $5.98 $6.39 $6 .84 $7.32 $7.83

_______________ ~ -DE- F CALATE 
_____ 

BASE ~ _____ 
ESCAI) ~ED — 

_____ ______

________________ —____ ______ “0” LEVEL OST SA ‘INGS 
______ ____ — ______ ______

QTY PUMP RE1URNS 0 
______ 22 79 120 124 116 127 121 120 (1)

______________  _____ 

REFE 1D PA E 8 
_____ _____ _____ _____ _____

ML1 DIRECT MAIN- 3 RS. (R n~,va1 instal ation, checkc it ~ ac anisti Ltion (2)
TENANCE MAN-HWR tim ) REFER TO PAC 20

ML1 LABOR RATE , $4.07 $4.35 $4.66 $5.12 $5.58 $5.98 $6 .39 $6.84 $7.32 $7.83 (3)
SKILL RATING ~~~~

— DE ESCALA ED— ~~ BASE ~ _____ 
ESCALft ~‘H) — _____ _____

Af41-3 
_ _ _ _  

R FER ’IO PAGE 2 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  _ _ _ _

SAVINGS 0 0 $308 $1213 $2009 $2225 $2224 $2606 $2657 $2819 (4)
(4) — (1) x (2) (3) 

______ ______ ______ ______ ______ ______ ______ ______ _______

GRAND TOTAL $1 ,061 ( 29 ret ms) 
______ ______ ______ ______ _____ ______

_ _ _ _  _ _  _ _  _  _ _  _ _  _ _  _ _  _ _  _  

— ç
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SPARES - FLIGIT HWRS/AVG. MPHBUR(N(~4-RIW) TEE-7:Sep 77
PLANNIN G WORK SHEETr

FY 73 74 75 76 77 78 79 80 81 82

4 
_ _  _ _  _ _  _ _  _ _

cUM . ~W HRS. 
_ __ __ __ __ __ __ __ __ __ _

GN. MPIffi[fl~ _ __ __ __ __ __ _ _ __ __ __ _

FY 73/4896 ______ ______ ______ ______ ______ ______ ______ ______ ______ _______

/488 
______ ______ ______ ______ ______ ______ ______ ______ ______ _______

FY 74/31,837 10,776 
______ ______ ______ ______ ______ ______ ______ ______ ______

/ 525 507
FY 75/91,820 

______ 
23,993 

—— ______ ______ ______ ______ ______ ______

/ 550 
_____  

538 
____  _____  ____  ____  _____  _____  —— _____

FY 76/174.420 ______ _____ 33.040 ______ _____ _____ ______ ______ ______ ______

/ 575 
______ ______ 

so: 
______ ______ ______ ______ ______ ______ _______

FY 77/284 ,700 
______ ______ ______ 

44,112 
______ ______ ______ ______ ______ _______

/ 600 
______ ______ ______ 

588 
______ ______ ______ ______ ______ ______

FY 78/400,586 
_____ _____ _____ _____ 

46,354 
_____ _____ _____ _____ ______

/ 625 
______ ______ ______ ______ 

61: 
______ ______ ______ ______ _______

FY 79/536,126 
______ _____ _____ ______ _____ 4,216

650 
______ _____ _____ ______ _____ 

638 
______ ______ ______ ______

FY 80/671,666 
_____ _____ _____ ______ _____ _____ 

54 , 21( 
______ ______ ______

/ 675 
_____ _____ _____ ______ _____ _____ 

66: 
______ ______ ______

FY 81/807,206 
______ ______ ______ ______ ______ ______ ______ 

54,216 
______ _______

/ 700 
______ ______ ______ ______ ______ ______ ______ 

688 
______ ______

FY 821942.746 
_____ ____ _____ _____ —— _____ _____ _____ 54.216 ______

/ 725 
______ ______ ______ ______ ______ ______ ______ ______ 

713 
_______

FY 83/1,078,286 
_____ _____ _____ ______ _____ _____ ______ ______ ______ 

54,216
/ 750 738

1. Fit. Hrs(Non-Qin)—~Punp Hrs~~ mi~] -_ [Punv H~~ C~~ J2 =_ 31~837-4896 
~~ 776

_ _ _ _ _ _ _ _ _ _ _ _  _____  ____  ____  _____  
2.5* 

____  _____  
2. 

____

~~~~~~~~~~~~~~~~~~~~~~~~ OR EM :AIRa u~T FLI Hr HR. 
_ _ _  _ _ _

2. Avg. IPHBUR MR1BL 1 
+ * IBUR2 _____  5~5 507 _____  _____  _____

__________________ ______ ______ 2 
—

_ _ _ _ _ _ _ _ _ _  ±!~~~~TO RAW H 
_ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _  _ _ _  _ _ _ _

* us sO~lWi~uNi p~~’wti p* s o,,,ci i,,.— so , .,s ’ .sso ii22 Enclosure XIII-91
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REC~ 4STRIJC~ED NON-RIW SPARES PRICE TEE- 7:Aug 77

R11~ SPARES PRICE *

FY ~~/$2l4S (a) 94% C 145) $2 16 (Lo I - I )

FY 75/$2358 (b) 93.5% (2358) = $2205 Lot V) 
— ______ ______

FY 76/$2571 (c) 90% 2571) = $2314 Lot VI

FY 77/$2980 (d) 91% 2980) = $2712 Lot VI ’) 
______ _______

FY 78/$3388 (e) 93% 3388) = $3151 Lot VI 1) 
______ ______ ______

FY 79/$3388 
______ 

3.5% 3388) = $3506 
______ ______ ______ ______ ______

FY 80/$3388 
______ 

0% 3388) 
- 

$3506 
______ ______ ______ ______ ______

FY 81 
______ 

3% 3625) 
- 

$3611 
______ ______ ______ ______ _______

FY 82 —____ 3% 3879) 
- 

$3719 
______ ______ ______ ______ ______

*DEVPIJ)PF FRCt4 RAPH I ALSO EE NAP ATIVE ACE ih PARA. D.3 
_ _ _ _  _ _ _ _ _

!~U~-RIW SPARES ____  ____  ____  _____  _____  _____  ____  ____  _____

PRICE $2 16 $2205 $2314 $2712 $3151 $3~SU6 $‘3~~~ $3611 $ 3719

~~~ES: _ _ __ __ __ _ _

(a) LI’JIT I ICE P) D ON C NTRACT N0019~ 69-C-I ~22 P01 45 SI’) tES ~ ______

_____________  
(fli RACT N 0383-7 -C-464 FOR 4 SPAR] 

_____  _____  _____  _____

(b) mE~~~A N v A I E B E ’ n pj4 uNI pRIa o F L c y ; I - I v 1 V I

Cc) UNIT RICE P ID ON ONTRAL N0031 -74-C- 113 Fl t 33 SI ~..RES 
______

(d) ThE1~ ANVA I EBE’Il EN II4I PRICI O F W ~ I V I ~~ III
(e) UNIT RICE P ID ON ON~~AL N0031 -76-C- 619 Fl L 1 S S RES

~~c1osure XIII—92 23 * OVE~~NW*NT PS~Nt~NS OPP~CC~ •7~~~ soi e /$SS•



b. As shown on Planning page 25, the quantities developed for
the non-RIW spares were in most cases twice the quantities purchased for
111w. Therefore, the cost for non-RIW spares should be less based on
the larger ordering quantities ; however, this is offset by the infla-
tionary costs incurred during the spares procurement year in question .
For the record , Abex concurs that a larger nuither of spares purchased
would contribute towards a lower unit price . Hence, a reasonable assi.m~-tion was made that the reduction of unit price on larger non -Rfl~ spares
quantities equals the yearly inflationary percentage increase for the
procurement year in question . In this way , the unit cost reduction
accompanying a large quantity spares order should offset the economic
inflation of the outyears spares buy . Thus , it is anticipated that each
oppositely directed cost driver (spares quantity and inflation) would
tend to cancel each other toward an equilibrium price .

c. To implement the above assumption, the RIW price was de-
escalated using Graph I , page 16, Escalation Schedule, for those non-R IW
spare quantities that were two or more t imes greater than the RIW spares
quantities . This is applicable to the non-RIW spares price for FY 73
through FY 78. Hence, Graph 1 was used to remove the percentage inflat ion
for the year when the spares procurement occurred. This removal of infla-
tionary costs or a portion thereof is assumed to be the price discount
associated with larger quantity spares procurements for non- RIW vice RIW.
When non-RIW spares are double or niore1than RIW spares quantity , the full
“inflationary discount” is taken . When the non-RIW to RIW spares quantity
ratio is less than double , an appropriate proportion of the inflationary
discount is used.

d. For the cost of the FY 79 non-RIW spares , an escalation factor
was used since there wasn ’t any RIW cost data available beyond FY 78 to
de-escalate . An escalation factor of only 3.5% was used for FY 79 in lieu
of 7% , because the quantity of non-RIW spares was only 1 1/2 t imes greater
than the RIW spares . If the FY 79 non-RIW spares were twice (or more than)
the RIW quantity, a zero percent escalation factor would have been used,
thus allowing for a full inflationary discount per Graph I.

e. For the costs of non-RIW spares for FY 80 the ful l inflationary
discount (estimated at 7% from Graph I) was allowed as the non-RIW spare
quantities were estimated at five t imes the RIW spares quantity estimate.
This factor of five is applicable to FY 81 and FY 82 non-RIW to RIW spares
ratio (with its corresponding justification for the full inflationary dis-
count allowed) ; however, it is realized that a slight increase in price
would occur for FY 81 and FY 82. This slight increase is estimated at 3%
each for FY 81 and FY 82 non-RIW spares costs as RIW spares costs are not
available , and one would not expect for identical buy quantities , FY 81 and
FY 82 spares costs as being the same .

4. Planning page 25 suninar izes all of the data required to calculate
the spares difference costs. The spares difference costs are shown for
each fiscal year along with the total cost difference of $1,007,443 (Jy’i~ Ii
J refers, page 26.

5. Page 27 s~.rii~arizes all cost differences totaling $1,940,498 in
favor of RIW over the non-RIW alternative.

24 
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SPARES SAVINGS COSTS TEE-7:Sep 77
PLANNING WORK SKEET

r ~IIO-1EN-S2OO/I (1Ev. 1-41)

WNO 19 5. LF 2D 2~ flOl
FY 73 74 75 76 77 78 79 80 81 82

Nc *4-RIW 
_____ _____ _____ _____ _____ _____ _____ _____ _____ _____

FLIGfl’ F~JURS 10,776 23,993 33,040 44,112 ~~~~~ 54,216 
______ ______ ______ ______

AVG MPHBUR 507 538 563 588 613 638 663 688 713 738

* A/C SIJP1~)RTI1 85 48 50 50 36 
_____ ______ ______ ______ ______

• QTY OF SPARE 118 48 64 68 60 52 36 
_____ ____— ______

______________  
1 6 

_____ ______ _____ _____ 
® R4ER TO ‘ACE 22 —

• _~~J n 1M~_ 
_  _ __ _  _ __ _

1V OF 1 1W IMATED SPARE (IAN-

_______________ _____ _____ _____ ______ _____ _____ 
T TIES S PPLIED BY

_______________ _____ _____ _____ ______ _____ _____ 
F 14 ITE [ MANAG R

______________  _____ _____ _____ _____ _____ _____ 

)~ ,W2-23 
_____ ______

— AC UAL— — PROJ CTED —
RIW - LOT I - IV V VI VI I VIII 

_____  _____  _____  _____

SPARES ) 0 33 0 15 25 7
_ _ _ _ _ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  

__
~~~~~~~~~~~~~~~~~

_______________ _____ _____ ______ _____ _____ 
PROJEC IONS S PPLIEI) BY

______________  _____ _____ _____ _____ _____ _____ 

F-l4 I Tht MA1~ GER WL ~2-Z3

DIFFER~~~E 7 
______ 

64 35 60 37 11 29 29 29
(NON-RIW MI?IJS R 0

**pRICE OF NON-RIW $2 L6 $2205 $2314 $2712 $3151 $3506 $3506 $3611 $3719
SPARES 

______ ______ ______ ______ ______ ______ ______ ______ ______ ______

_______________ 315 ,216 4]..l2( 8Q 990 16Z72011&587 38~56l iQJ~~ 4 iQ~ 712 107,8S~1

GRAND TOTAL 31,007 ,443 C 70 SPAI ~SJ _____ _____ _____ _____ ______

* ATI’RITION M) INCUJ ED 
_____  _____  _____  _____  _____  _____  _____

**REFEJ~ TO PACE 23 
_____ _____ ______ _____ _____ ______ ______ ______ ______

***SPAp~~ DIFFB4 ICE ~~~~ C TS OF NON-Rh SPARE 
_____ _____ _____ _____ ______

-— 

FOR GRAPHIC1 REPRE?N
~
ATI 1 OF R i VS ?~ ~-RIW ‘ARES FE GM F1 J
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COST DIFF ERENCE ~.M1ARY iii 7. ‘~~ 7~
PLANNING WORK SHEET •

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
/

/
/ 
/1

________________ 
(1) 

______ 
(2) 

______ 
(3) 

______ - . . . -  
4

System Systerr • • [Ml \IMacrc _____ _____ • - •~ 
. . -

_____________  
Analys .s Analys .s 

_____  _____

3 APR 73-31 MAR T 388,91 
______ 

157 ,77 
______ 

2698 
______ 

~r- , :~~~
- . .

3 APR 73-31 MART 938,80 
_____ 

1,020, 72 16,061 ~)S3 ,:d:~ ~. 
t~~~ . ~

1973 - 1976 **
- —

P FERENC S 
______ _____ ______

(1 PLAN [INC BA A SHEE J~yst~m Con~ ~sed of~s’~~ • • ~n~t i ~~it~~’ ~~ i t

_________ —__  ___ PAGE S 
_ _ _  _ _ _  _ _ _

(2 PLAN [ING BA A SHEE~ PAGE 19 
________-- -

(3 PLAN ING BA A SHEE ’ PAGE ~1 _____ 
~

•

(4 PLAN ING DA A sHEE~ PAGE ~5 _____ •

(5 PLAN ING BA A SHEE~ (E) 0 ENCL. XVI . *

* FY t Contr ct Ann v~rsax Year CY) Co ~ver~ i~~i ~ j j l I
_______________ 

C St dif erence for sp res 
_____ - - * -

________________ 
**(~,nt act Aw rd to on~1et on Lot LL~-i 

_L~

_____________________________ __________ __________ __________ __________ __________ __________ — • - +

- ______ — 4 — - • 4 • - t

_ _ _ _ _ _ _ _ _ _ _ _ _  _____  ____  _____  _____  ____  — f  4
4 - _________________________ _________ ________ _________ _________ ________ ~~~~=— - —~~~~~~ --•-- —=•-~~ --- - ~~~~~ • A _

A U S  D O W I R N M t ~ 4 ’  • ~~~~~~~~~~~~~~~~ ~~ ,~ a , ,  
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A \ l - \ l is -,t l i l y  - ( - l i  t-
‘ ( ( ( 1  I ~Fth1~ .S ,\V (- . Ni 1 Feb 1 / 7

1 l i i  I A  • 
‘A I I

I F  1 1  S i  l~ I ‘\ - . . • .  - -

F r - n i : I ‘ r n r n . i n l i : ~~- t t 1 , , r , ,\ ‘.‘ i . i t  i i i  Su p 1 i i v  ( I (  f i r, , - , ‘ h i  I~~r I . - I t f , I . r
- 1) I r ~ i t  I -n I I st
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I . SI.u(I’I . A pp i I i ’ s  t i :

. i.  A I~ d r t  iv i f  I f S  ,tti d , ivi , tt liuri units in the Naval Aviation Supply Distri—
b~~~j n  S’.- s t r ’ ’ In l u i d i n , ’ ( u ( ’ -M.A ’ . A I R L A N r / p k c , A140 (Aviation Material Office) Norfolk
.irt d bl F A V S MA 1 ( ’A! (F l .  u t  A v l i t  Ion Material Office Pacific) San Diego , and
m a i t t i r u i n u  c . ‘. I i v i t  len l ’ r t  Ing t h~ Fleet.

h. u n i v  t b ’ ..- i t . - ~ ’ urve red by FFW/RIW contracts which are listed in
: uu l si irt ’n , ( I )  t r  ,~~~

- (8) to this instruction.

4 . - A : I - M ! N 1  (IF hAS I P S .  This revision :

. 1 .  F x p a n u l . t h u  scope of the instruction to includ e all itens currently under
in FF’~ / l-l 1 ~ (‘O nt r u

8 . I’~~’I . i t e s  FSNs to NSNs.

‘)~ l N F dUIA TION

a l~quip snt s w ithin the scope of thi. instruction are covered with a pre—
l i i !  wa rranty contract. The contractor warrants reliability growth and support
- ‘ I  t h e  units within the service lif e and calendar liait ations specified in the
,“ u t r a c t .  (S.. •nc losur. s (1) through (8) for specific ter.a and conditions of
Ind iv idu a l contracts.)

Bnclo~ure XIV-97

— —



FASOINST 4440.86C
1 Feb 1977

b . The contractor has affixed to each item an FYW/RIW nameplate or decal
bearin g an individual serial number for tracking purposes. ly monitoring the
repor t int of these items , the contractor and ASO can perform technical review s
toward improving the r.liabiltty , life cycle costs and fleet r.a~ln..s rela tive
to the equi pment . Item, not listed in the enclosures to this inatruction are
excluded fro. the provisions of this instruction. Those excluded Wi units will
be shipped in accordance with reference (a).

6. ACTION

a. Maintenance Activities

( 1) Upon removal of a unit from its installation :

(a) Test t he unit in accordance with procedures sp.c.Uied in the
app licable manuals (note any special instructions in the enclosure of this
instruction) . If the unit passes the teats , ret urn it to service; if it fails ,
jemediately prepare it for shipment as described below .

!~ 
No unit bearing an FFW/RIW plate or decal La to be opened or

repaired by any party other than the contractor , unless spsct L.ally permitted
by the applicable enclosure of this PASO Instruction. UnautbOria~~ repairs by
other than the contractor can abrogate warranty obligutions of the contractor .

(b) If the unit fails the test , furnish fail ure circumstances , data ,
and test readings where applicable on OPNAV form 4790/47 (Unsatisfactory Mat,~rial /
Condi tion Report) in accordance with reference (b), or on SF363 (Quality Deficiency
Repor t), whichever is app licable. Forward a copy to the contvactor indicated in
enclosure (1).

(2) Upon removing an ElI (Ready for Issue) unit fros th. container “r
installa t ion when a project code tag is provided :

(a) Remove the projec t code tag from the envelope attached to the
container.

(b) Enter the station an date on the tag in the “Pros” section .

(c) Mall the tag (the tag is preaddressed to the contractor and the
post age is prepaid) .

(d) Remove the plastic envelope from the containe r and retain the
container for return of a P.1 unit. The container is subject~ to procedures h ated
in reference (c).

b. Supply Department

(1) Issuance. In order to obtain maximum benefits of th. warranty, FFW/RIW
uni ts ire to be issued “of f the shelf” , ahead of non- .FFW/RIW units .

(2) Shipment of FFW/RIW Units

(a) Assure that the unit has the original manufacturer or modification
repair /overhaul plate or decal securely attached .

2
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(b) Package the unit together with a completed and legible copy of

OPNAV Form 4790/47 or SF 3A* in th. shipping container , one per container. In
order to protect the warranty, only the container anecified in the anohicable
enclosure will be used for all shipments or transportati on of the units whether
new or in need of repair. In an emergency, when the specified containers are not
avail able , insure that equivalent p ro tec t i on  is used for shipment of the items.

(c) Ship the packaged unit to the contractor by the most expeditious
mode of transportation available. The contractor ’s name and address appear on
th e FVW/R IW nameplate and in enclosure (1). Imoediate rapid shipment of failed
unit s directly to the designated contractor facility is required to obtain maximum
benef its of the warranty.

(3) Repor ts

(a) Whenever a supp ly action Is taken for a PF%J/RIW unit , prepar e
a transaction report in accordance with reference (d).

(b) When a shipmen t Is made to the contracto r , forward a list of the
unit(s) in the shipment to the contractor via the Administrative Contracting
Otficer . The list shall reference the FFW /RIW contract number as authorization by
ASO for such shipment .

(c) Us e Fund Code “15” in columns 52 and 53 on DD Form 1348—1.
(Paragraph 05180, Sche.’iule No. 6 of reference (d) defines this category ot issue
as f oll ows: “To contractor for repair or rep lacemen t under warranty clause of
contract and subject to redistribution. ”)

(d) Indica te “ZW S” in columns 57 through 59 on DD form 1348—1.
(Reference (d) defines the special project code “ZW S” as; “ASO Fail ure Fr ee
W arranty Contract Material. ”)

(e) Indi cate the serial number in che Item Nomenclature block on
Form 1348—1.

7. ASO CGNTACT POINT. For any other information requ ’red on warranted units
con tac t Harry Furlong , Autovon 442—2861/2 at ASO.

3
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8. FORMS_CITED

a. OPNAV Form 4790/47 — Unsatisfactory Material/Condition Report.

b . St andard Form 368 — Quality Deficiency Report (Category II).

C . DD Form 1348— 1 — DOD Single Line Item Release/Recei pt Document.

As terisks are not used to indicate changes
since this is a general revision .

/s/ C. R. HENR’t
CAPTATM , SC , USN
Exect ~ve O f f i c e r

AUTHENT ICATED

~~~~ec t\~~~~~~~~~~~~~~
Adminis t ra Division

DI STRIBUTION LIST NO. 7

INTERNAL DISTRIBUT ION

4
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L1~ .r OF EQUIPMENTS COVERED BY THIS INSTRUCTION

I. AN/CN494A/A J B3 and AN /CN I3S9IAJB3 Gyroscope Assembl ies (Enc los ure ( 2 ) ) .

a .  Warrantor :

Lear— Siegler Inc ., Instrument Division
4141 Eastern Ave., S.F., Grand Rap ids , MI 49508

h. Equipment Under Warrar .ty:

NSN PART NUMBER FSCM

2RG1 28O—(JO --869— 9245FZ ~ 1 3 4 3 3 3 — 0 1 — 2 3  35351

2RG I 280.-OO—869—9246FZ 134383— 01—22 35351

2RC1280— 0O—912—2 164FZ . 1 34282— 01—26 35351
2R C6615—OO— l 50—67771Z 149900—01—02 35351

2RG6615— OO—lSO--H78FZ 149900—01—01 35351
2R C661 5—00— 1 38-7978FZ 149900—01—04 35351

2R G661 5—O0—138—7 986FZ 149900—01—05 35351

2. AP2 7V— 5—O 1 and AP 27V—5— 02 Engine Driven Hydraulic Pumps (Enclosure (3)).

a. Warrantor:

At~~x Corporation , Aerospace Div i s ion
3151 W. 5th St. , Oxnard , CA 93030

b . Eq uipment Under Warranty:

NSN PART NUMBER FSCM

2RN4 320—OO—690—2059PF 65070—02 75250

2RH4320—00—389—7949PF 65070—03 75250

3. RT—7 63E/APN—15 4(V ) Receiver—Transmitter (Enclosure (4)).

a. Warrantor:

United Telecontro l Electr onics , In c .
3500 Sunset Ave . ,  Aabury Pa rk , NJ 077 12

b. Equi pment Under Warranty:

NSN PART NUMBER FSCM

?R115895—00— 110—81 74FX B18CO1 s 07450

1 Enclosure (1)

Enclosure XIV -lOl

_ _ _ _ _ _ _ _  - — ---- -.-- —----



FASOINST 4440.86C
1 Feb 197 7

4 .  PV3—044— 029 Engine Driven Hydraulic Pump (Enclosure (5)).

a . Warrantor:

Sperry—Vickers , ACM Division
5353 Highland Drive , Jackson, MS 39206

b. Equipment Under Warran ty:

NSN PART NUMBER FSCM

To Be Assigned 4072CM 62983

5. AN/AVQ—24 Head—U p Display Set (Enclo8ure (6))

a. War rantor:

F—A Industria l Corp.
4500 N. Shallowfo rd Rd .,  Chamblee , GA 30341

b. Equipmen t Under Warranty:

NSN PART NUMBER FSCN

2RH6605—O0—346-2557DA 009—102—01 33827
2RH6605—0O—346—2530DA 009—103—01 33827
2RM6605—00— 346-~2S5lDA 009—104—01 33827
2RN6605—0O—346—2531DA 009—105—01 33827
2RB6605—00—346—2553DA 009—106—01 33827
2RH6605—00—346—2533DA 009—107—01 33827
2R116605—0O-346—2555DA 009—108—01 33827
2RM6605—OO—346—2534DA 009—109—01 33827
2RK6605— 00— 346—2556DA 009—110—01 33827
2RE6605—O0— 518—4933DA 009—111—01 33827
2RB6605—00—518—4929DA 009—112—01 33827
2Rl466O5—0O-~518—4949DA 009—113—01 33827

6. RT—6OlB/AP N—l4l(V) Receiver—Trans mitter (Enclosure (7)) .

a. Warrantor:

Naval Air Rework Facility
Naval Air Station , North Island
San Diego, CA 92135
ATTN: Project RAMPART

b . Equipment Under Warranty:

NSN PART NUMBER FSCM

2RH5841—01—017—5528NZ 74766 91145

Enclosure (1) 2
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7. AN /A PN— 19 4(V) Radar Altimete r (Enclosure (8)).

a. Warrantor:

Honeywell , Inc . Government 6 Aeronautical Products Div.
2600 Ridgway Parkway , Mi nneapolis , MN 55413.

b. Equipment Under Warranty:

PART NUMBER FSCM

2RH5841—OO—llO—4130WZ ID—1811IAPN— 194(V) 94580
2RM584l—00—110—4882WZ MX—9l32A /APN—194 (V) 94580
2Rll584l—O0—11O— 4883WZ ID—1760A/APN—194 (V) 94580
2RH5841—0O— llO—4912WZ ID—i 768A/APN—194 (V) 94580
2RJ4584l—OO— llO—6262WZ RT—1042/APN—194 (V) 94580
2R115841—OO— l 10—81 25WZ RT—1015/APN—194 (V) 94580
1RM5 841—OO—181—0330WZ AS2595/APN—l94 (V) 94580

3 Enclosure (1)
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AN/CN494A/AJB3 AND AN/CN1359/AJB 3 GYROSCOPE ASSEMBLIES

1. EQUIPMENT AFFECTED

a. The provisions of this instruction app ly to the following items only
if an FFW pla te bearing serial numbers comencing with “FFWOOOl” is attached :

NSN PART NUMBER FSCM

2RG 1280—OO—869—9245FZ 134383—01—23 35351
2RG1280—00—869—9246FZ 134383—01—22 35351
2RC.1280—OO—9l2—2l64FZ 134282—0 1—26 35351
2RG6615— 0O—15O—6777FZ 149900—01—02 35351
2RG6615— OO--l50-.6778FZ 149900—01—01 35351
2RG661 5—00— 138—7978FZ 149900—01—04 35351
2RG6615—OO—138— 7986FZ 149900—01—05 35351

2. WARRANTY DETAILS

a. Contract Number N00383—67—C—3lOl with LSI (Lear Siegler , Inc.) warran ted
repairs of above gyroscopes having up to 1,500 hours of use , or for a period of
f ive years from the date of delivery of the article initially overhauled by
LSI , whichever occurred first. The contract was completed in June 73 and a
separate contract renewing the warranty was signed . Thus units with nameplates
indica ting contract N00383—67—c—3l01 will remain under warranty until 1979.
Contract Number N00383—73—C—3537 is the renewal of contract N00383—67—C—3101.
This renewa l extends the LSI warranty on the above equipment for an addi t ional
1500 hours or six (6) year., whichever occurs first.

b. Contract Number N00383—71—C—0018 provides a warran ty of six (6) years
or 1500 hours for an additiona l quantity of new production gyroscopes purchased
from LSI , which were not covered by the original FVW contract.

3. TEST PROCEDURES

a. Upon failure of an installed unit , test the unit on the applicable
LT3275 test stand per AN/AJB— 3 Intermediate Service Instruction. Manual, NAVAIR
ll—70—FF— 6 or NAVAIR ll—7 0—PF—8. If the uni t passes the test , return it to
service; if it fails , take action to ship the unit per paragraph 6b(2) and 6b(3)
of this instruction.

4. SHIPPING CONTAINERS

a. Only the following containers are authorized for all shipment of
material under this contract:

2RM6615—OO—906—6787fZ (Inner) , Part Nt ber 999204—01
2RB1280—O0—921—5O14F2 (Exterior) , Part Number 999205—01 or
1R08145—0l-0l6—3449UX , Par t Number (80132) 15024—4, which consists of:
1R.M8145—O1—Ol6—34561JX (Inner) , Part Number (80132) 15024—201 and
IRDSI4S—O1—016—34521jx (Exterior) , Part Number (80132) 15024—200 .

1 Enclosure (2)
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b. The contractor ’ s name and address appear on the FYW namepla tes and
in enclosure (1). FYW nameplates showi ng an address other than the follow ing
should be ignored , and the unit shipped to:

DCASM GRAND RAPIDS
d o  LEAR SIEGLER INC.
Instru ment Division
4141 Eastern Avenue S.F.
Crand Rapids, MI 49508

Enclosure (2) 2
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AP27V-5—O1 AND AP27V.-5—02 ENGINE DRIVEN HYDRAULIC PU~~~
1. EQUIPM~~IT APPECTED

a. The provision . of this instruction apply to engine driven hydraulic
pumps manufactured by the Abex Corporation , NSN 2R1t4320—00—690--2059PF and
2RE4320—0O—389- 7949PF , only if an FFW pla te bearing one of the fo ll ow ng
Abex serial numbers is attached:

133003, 133009, 133013 through 133024, 133026, 133027, 133029., 133030
through 133125 , and 133127 through 133271

b . Subsequen t serial numbers for future production F—14A aircraft will be
covered by amendmen t to the basic FPW/RTW contract and are app licable to this
instruction.

2. WARRANTY DETAILS

a. ASO con tract number N00383—73—C—3318 with the Abex Corporation warranted
repairs of the couplets population of the hydraulic pumps for a total of
387,000 opera ting hours or a period of six (6) years after delivery of the
last of the production units , whichever occurs firs t. Abex is required under
the contract to ship a pump within twenty—four (24) hours of the receipt of a
pump. In a NORS cond ition , Abex will respond to a telecop by shipment of a
rep lacement pump within twenty—four (24) hours of the shipment of a pump to
Abex . This is accomplished with a pool of RFI pumps at Abex. This contract
has been amended to extend the warranty for the entire population of 587 Abex
pumps , part number 65070—03 and 65070—02, to July 1982.

3. TEST PROCEDURES

a. Not applicable. All testi ng of these units is to be performed by the
contractor under the provision. of the FFW contract. Upon removal and/or
failure of an installed unit , return , it to the contractor with the required
documentation as specified in paragraphs 6b(2) ..nø ~b(3) of this instruction ,
and Ab ex form number A—7 l0 when available.

4. SHIPPING CONTAINERS

a. Reusable containers shall conform to ATA (Air Transp ort Association ),
Specification 300, Category I, or MIL—C—41 50.

I Enclosure (3)
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R,T-763E/APN-154 (V) RECEIVER—TRANSMITtER

1. EQUIPMENT AFFECTED

a. The prov isions of this instruction are applicable to the A14/APN154
Receiver Transmitter assembly, RT—763E/APN1S4(V), manufac tured by Uni ted
Telecontrol Electronics , Inc . (PS~M 07450) only if an P1W label ii attached .
Manu fac tu rer ’s par t rn ber for subject assemb ly is B18CO15, NSN 2R115895—OO—ll O—
8174FX .

2. WARRANTY DETAILS

a. ASO contract number N00383—72—C—2458 with United Telecontro l Electronics ,
Inc . warranted repairs of above receiver—tran smitter assemblies having up to
1 ,000 operati ng hours or for a period of 26 months after delivery of the units ,

whichever occurred f irst. The warranty app lied to all parts and component.
of the receiver—transmitter except the magnetron , UTE part number 818B022,
whi ch was warranted for 500 operating hours or 24 months , whichever occurred
fir st. UTE was required under this contract to return the repaired unit
wi thin thirty days of its receipt. This contract has been completed .

b . Contracts N00383—73—C—3384 and N00383—75—C—0O45 are follow—on , to the
above con t rac t , which provide addi tional quantities of new production receiver—
transmitter units from UTE , with the same warranty provisions as the above
contract.

3. TEST PROCEDURES

a. Upon removal and /or fai ure of an installed unit, the unit is to be
ated in accordance with the checkout procedures listed in paragraph 4—Il of

APN 154 Inter mediate Maintenance Manual , NAVAIR 16—30 APN1S4—2. If the unit
passes the test , return it to service; if it fails , return it to the contractor
with the required documentation per paragraphs 6b(2) and 6b(3) of this
instruction.

4. SHIPPING CONTAINERS

a. Reusable shipp ing container , NSN 2R118l45—O0—288—1396TA will be used
ex c lusivel y for all shipments of receiver—transmitter units under this 11W
program.

1 Enclo sure (4)
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PV3—044-029 ENGINE DRIVEN HYDRAULIC PUMP

1. EQUIPMENT AFFECTED

a. The provisions of this instruction are applicable to the AV—8A engine
dr iven hydraulic p~mp , model PV3—044—029, manufac tured by Vickers AOM Division
of Sperry Rand Corporation (Vickers part number 407204, NSN to be assigned).

2. WARRANTY DETAILS

a. ASO contract number N00383—76—C—0491 with Vickers warranted repairs
of 240 above engine driven hydraulic pumps for a Jotal of 125 ,000 operating
hours (equivalent to 50,000 aircraf t f l ying hours) or a period of 30 months
from the date of acceptance and delivery of the last production unit , whichever
occurs first. Vicker s is required under this contract to ship either the
repaired uni t or a rep lacement unit within 30 days of the receipt of a failed
unit. When this unit is delivered from Vickers production starting 29 October
1977 , it will b ecome the replacement for Vickers pumps part number 715404
(NSN 2RH4320—OO—356—1O5SKA) and 776422 (NSN 2RH4320—0O—452—1988KA). The
production schedule provides for delivery of 40 pumps per month for six months
starting on the above date.

3. TEST PRC’CEDURES

a. Not app lic able. All testing of these units is to be performed by the
contractor under the provisions of the RIW contract. Upon failure and/or
remova l of an installed unit , return it to the contractor with the required
documentation as spec ified in paragraphs 6b(2) and 6b(3) of this instruction.

4. SHIPPING CONTAINERS

a. Reusable shipp ing containers conforming to MIL—D— 6O54 shall be furnished
by the government .

1 Enclosure (5) ,_;.
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AN/AVQ—24 HEAD—UP DISPLAY SET

1. EQUIPMENT AFFECTED

a. The provisions of this instruction apply to the following components
of A1l/AVQ-24 Head—Up Display set manufactured by E—A Industrial Corp. (P/N
009—101—01) under contract numbers F3460l—74—A—008l, order GB31 and P34601-73 —A—
2883, order CB14:

NSN NOMENCLATURE PART NUMBER

21116605—00—346—2557 DA Indicator, Digital Display 009—102—01
2RH6605—00— 346—2530 DA Amplifier, Video 009—103—01
1RD6605-OO—346-2551 DA Mounting Base , Electrical Equip. 009—104—01
21116605—00-346—2531 DA Power Supply 009—105—01
11)16605—00—346—2553 DA Mounting Base , El ect rical Equip.  009—106—01
21116605—00—346—2533 DA Control, Computer 009—107—01
11N6605—O0—346—2555 DA Mounting Base , Electrical Equip. 009—108—01
21116605—00—346—2534 DA Computer, Digital Data 009-109—01
11146605—00—346—2556 DA Mounting Base , Elec trical Equip . 009—110—01
21116605—00-518—4933 DA Control , Range 009—111-01
2R116605—00—5l8—4929 DA Gyroscope, Accelerometer 009—112—01
11)16605—00—518—4949 DA Moun ting Base , Electrical Equip. 009—113—01

(One each of the above listed c omponent s co~atitut es a comp lete AN/AVQ—24 Head—Up
Display Set. )

2. WARRANTY DETA ILS

a. Under contract number P34601—73—A—2883 , order GB14 , ASO procured 84 AN/AVQ—
24 Head—Up Display systema from E—A Industrial Corp . This order was amended to
include provision. for reliability shakedown and reliability verification testin g .

(1) Reliability shakedow n, consi sti ng of five cycles , each of five hour s
MUD syst em operation , is conducted on each system to identif y and correct infant
mortality failures.

(2) After completion of reliability shakedown the contractor perform s a
reliability verif icatio n test on each syst em to demonstrate that the 1(TBF (Mean
Time Between Failures) meets the requirements of MIL—D—81879 (350 hours MTBF) .
The reliability verification test consists of a minimum of 50 hours of operation
for each system. The MTBF is determined by dividi ng total operati ng hours by
the number of relevant failures .

(a) If the reliability verification indicates a rejec t condition , the
contractor is responsible for making the necessary changea at his cost in all
production sets (including the update of equipment already produced under this
contract) to r emove potential additiona l failures of the nature which produced
the reject condition.

1 Enclosure (6)
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(3) In addition , the contractor war ri  nt a t hi I un r i -  o ; i n I  t on

each sy stem for 50 operati ng hours , or a pet nd i t  i-tnt . ~~ir r im t b ,  l i t .  I
delivery to the Navy .

b. Contract number F3460l—74—A—0081 • or d,’t G1111 Is , t o l  l iw - ti ii t b .  ,iI, ,ve
contract , providing for an addit ional 42 HUt) svat tn~. to t he  ~~~~~ itv i rocured .b vi~.

The re liability provisions of this contra c t . i r i•  es~~~nt i t  Iv the adrn. ~~
deta iled sbove for contract F34601—73—A—2 138 L

c . Equip ment which fails in service after t i - ~~~ x; l r t t I i i  of t i ,  w- .rranty
period is repaired by H—A Industrial Corp . und ,-t  • ‘  T mne r ( I a l  -~~r haiti contract.
(Curren t co ntract is N00383—76—A—633 0.)

3. TEST PROCEDURES

a. All reliability testing described above i s  t o hi ondin ted by the con-
tractor.

4. SHIPPING CONTAINERS

a. The following reusable shi pping contain ers or,’ to be used for all ship-
ment of the items listed below under this coOt r i

NSN N0t~~ICLATU~ F: SHIPPING CONTAINER

21116605—00—346—2557 Indicator, Dig i ta l  1)1 sp I t  1RM814S—00—485—8256PP
2RR6605—0O— 346—2530 Amplifier , Vi d~ n 2RH8145— OO—522—69070A
21116605—00— 346—2534 Computer , Dig ital I) it ~, 2R118145—00—540—1762EE
21116605—00—518—4929 Gyroscope , Acce I ,‘romet en 1RM8145—0l—016—3448RA

Enclosur e (6) 2
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FASOINS ( 4440.86C
1 Feb 1977

RI 6OLB/APN-141 (V) RECEIVER—TRANSMITTER

1. EQUIPMENT AFFECTED

a. The provisions of this ins t r i -tion app ly to those RT—6018/A PN—141(V)
receiver—trans m itter assemblies reworked by the NARF NORIS (Naval Air Rework
Facility North Island) under an organic 11W prog ram . The uni ts which have
been modi fied to the RIW configuration are identified by NSN 21145841—01—017—
5S28NZ .

2. WARRANTY DETAILS

a. The first organic 11W program was initiated by NAVAIRSYSCOM letter AIR—
414C:PB of 24 September 1975. This program (designated Project RAMPART)
requ ires NARF , NORIS to update 200 subject units to an RIW configuration by
incorporating changes designed to increase the reliability of this equipment.
NARF MOlTS in turn warrants that any of these 200 units which fail In lesa
than 200 hours f rom the previous failure will be repaired without reimburse-
ment throughout the three year period specified for this program . NARF NORIS
is required to ship a replacement unit within 24 hours of receipt of a failed
unit. In addition , the turnaround time fot repair of a particular unit shall
not exceed 16 days . The funding for ibis program was based on a minimum of
1002 increase in receiver—transmitter reliability, as reflected by the MTBF
(Mean Time Between Failures). These units as required by the program approval
will be used only in support of the F—4J and TA—4J aircraft.

3. TEST PROCEDURES

a. Upon failure of an installed unit , the unit ~s to be subjec ted to the
Minimum Performance Standard tests contained in the field maintenance manual ,
NAVAIR 16—30 APP4 141— 1 , Tables 6—12 and 6—13. If the unit passes these tests ,
eturn it to service; if it fails , take action to return the unit with the
required documentation per paragraphs 6b(2) and 6b(3) of this instruction.

4. Sh IPPING CONTAINERS

a. Reusable shipping con tainer , NSN 9G8llO—00—254—5713 will be used exclusively
for all shipments of receiver—transmitter units under this 11W program . The
uni t will be shipped to NARF NORIS, At m :  Project RAMPART.

1 Enclosure (7)
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FASOINST 4440.86C
1 Feb 1977

AN/APN-194(V)_RADAR ALTIME TER

1 . ~~~~PMF~~~~~~~CT

a. The provisions of this instruction apply t o  the fol lowing components of
t he AN/APN—1 94 (VI Radar Al t imeter System manufactured ,y the Government &
Aeronaut hal Products Division of Honeywell., Inc. only If an unexpired warranty
decal is ..ittached :

NSN NOMENCLATURE PART NUMBER

2RH 584 1—O O—ll O—4 130WZ Height Indicator JGIO82AAOI
2RN5841—OO—llO—4882WZ Interference Blanker LC1O56AROI
2RH5841—OO—llO—4883WZ Height Indicator JGIO61ABOI
21145841-0O—llO—4912QZ Height Indicator JG1O73ABOI
2R}45841—OO—1tO—6262WZ Recejver—Transmit tr- r HG719A4
1RH5841—OO—18 1-0330WZ Ante nna LG81J1
2RJJ58 4 l—O O— lj O—8l2 5W Z Receiver—Transmitter HG7194A3

2. WARRANTY DETAILS

a. The APN 194 system was originally purc hased from Honeywell by NAVAIR
under contracts N00019—7 0— C—0352 , N000 19— 73—C-0O86 and N000 l9—74—C—0 090. Under
these contracts , receiver— transmitters were warranted for 1500 opersting hours
or two years after acceptance , whichever occurred first; the remaining components ,
which do not have elapsed time indicators , were warranted for two years after
acceptance. Honeywell was required under these contracts to return the repaired
unit (or a replacement unit) within 45 days of its receipt.

b. ASO purchased additional quantities of above APN—l94 (V) components
under contract number N00383—76—C—1535. This contrac t is a follow—on to the
above NAVAIR contracts , with the same warranty provisions.

(1) The warranty includes the following provision for above Receiver-
Transmitters 2~jJ:

“This equipment shall not be opened during the warra nty period
except for the purpose of installing a Digital Computer Assemb ly to allow for
use on those aircraft which require a Digital Range Output. ”

3. TEST PROCEDURES

a. Upon failure of an installed unit , the unit is to be tested in accor-
dance with the applicable checkout procedures listed in the field maintenance
manual , NAVAIR l6—30APN194—1. If the unit passes these tests , return it to
service; if it fails, take action to return the unit with the required documen-
tation per paragraphs 6b(2) and 6b(3) of this instruction .

4. SHIPPING CONTAINERS

a. The following reusable shipping containers are to be used for all ship-
ment of the items listed below under this contract:

NSN NOMENCLATURE SHIPPING CONTAINER

2RH5841—0O- 1 10—4130 Height IndIcator 00—192-1604
2R115841—0O—llO—4883 Height Indicator 00—192—1604
21115841—00—110—6262 Receiver—Transmitter LLS1ZEO18
2RHS841—~0—l 10—8125 Receiver—Transmitter LLc1ZEOI8

1 Enclosure (8)
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ABEX ADP (JJTP(ST

PARTS tJSAGE BY PART NI~VtBER *

P/N DESCRIPTION TOTAL QTY .

50068 PLtJ(;-PROTEcTIVE 155

50071 PLJJG- PJ~)TECTWE 155

50114 PLUG-PROTECTIVE 155

50699 KIT- PACKING I

52649 WA~ -lER- FLAT 24

52963 PlATE-RETAINING ¶K)E 37

52997 PIN-STR HDLS 29

53566 INSERT-HELICAL COIL 80

53570 PLUG- PROTECT I VE 38

53575 PIN-STh HDLS 2

53588 SCREW-CAP SOC I-il) 26

55591 NUT-Q-IECK 2

55597 INSERT- HELICAL COIL 320

55953 BOLT-MAO-lINE 12 PT 1696

56438 BEARING - NEEDLE 21

*Extracted from Ahex Part Number Master File Printout of 5/77
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TEE-3, Sep 77

ESCALATION

In the Abex contract , N00383-73-C- 3318, inflation magnitudes were
approved by Defense Cont ract Audit Agency (DCAA) Van Nuys, CA auditors
from contractor submitted inflation rates. The auditors criteria for
establishing the percentage escalation allowed were various Bureau of
Labor Statistics Data ameng which were the Gross National Product ,
Wholesale Price Indices , Implicit Price Deflator Indices, etc. per tel-
con with Mr. Miska , DCAA Van Nuys , CA, 213-997-3101 and ASO (TEE- 3) .
This memorandum report compares the auditor’s approved escalation rates
wi th those determined by an ASO Escalation Model which was presented at
the 11th International Logistics Symposium, August 1976, Valley Forge ,
Pa , sponsored by the Society of Logistics Engineers. The ASO Escala-
tion Ibdel quantifies the outyears economic uncertainty for more equitable
risk sharing between buyer and seller on long term fixed price contracts .

The ASO Escalation Model is applied to the F-14 RIW pump under con-
tract and the model is block diagranmed on sheet “A”. Various national
%*~olesale Price Indices (WPI) and Standard Industrial Classificat ion (SIC)
labor rates were selected from Bureau of Labor Statistics (BLS) data
tailored to the ptii~ under contract. Using the Escalation Model equation
on sheet “B” for the BLS data recorded on sheet “C” , the indices for
labor and material were calculated and recorded on sheet “D” . Compatible
Overhead Indices were used from “Overhead Index for Aircraft Manufacturing”
prepared by American Power Jet Co., Ridgefield , NJ , for NAVAIR 5063 under
N68335-75-C- 1088, APJ report #761-217. Overhead indices used are re-
corded on sheet “C” with their corresponding model indices calculated in
accordance with the model and listed on sheet “0”. Indices were not gen-
erated for 1977, as the calendar year 1976 is the last full year of BLS
data.

The results of the comparison between DCAA Van Nuys and the ASO Model
for Escalation is listed on sheet “E” . After allowing for plus or minus
one percent equal risk sharing between buyer and seller (for data pre-
cision and administrative economy) , dollar adjustments were calculated for
Lots I - IV , V , and VI for each category of labor , material , and overhead.
In each case a small adjustment in favor of the contractor was required
in order to maintain his risk to that which was originally negotiated.
The escalat ion dollar adjustments were sumed and converted into an equi-
valent flight hour program reduction, sheet “B”. Hence, if the ASO Fsca-
lation Model was contractually used instead of the DCAA Van Nuys escala-
tion rates , then for Lots I through VII inc lus ive , a reduction of 15,508
p m ~ hours warranty coverage with a risk value of $32 ,117, would have
been required in order to maintain buyer/seller risk in equilibrium. Thus ,
the ptr~ warranty hours would have been reduced from 730,500 to 713,559
or 2 .3%. Sheet “F” graphically displays the model escalation rates and
program pi.m~ hour adjustments .

In conclusion, the differences thus far between the DCAA Van Nuys and
the ASO Model for Escalation are small enough to consider each as being
responsive to past economic changes. However , the ASO Escalation Model

2 Enclosure XVI-119
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TEE-3, Sep 77

is a dynamic non- linear indicator because~ it periodically samples the
economic conditions (inflation and recession) during the contract as
opposed to a straight line or incremental linear projection/guesstimate
(inflation or recession) projected from available past ecozunic data .
On this basis , the ASO Escalation Model is considered as being more
equitable, more sensitive, and more responsive to changes in economic
conditions~ and provides a basis to reduce RiW costs by keeping added
contractof risks due to anticipated inflation from increasing his pro-
posed costs to a seller.

The results of this inflat ion study were applied to the economic
comparison between the Abex ptm~~’s RIW and its most likely support
alternative, Abex Corporation RIW Mid Contract Evaluation Contract
N00383-73-C-3318, Report No. ASO TEE-2-77, enclosure XIII refers.
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BLS TELEPHONE DATA (215—596—1154)
SLANN lUG WORK SHUT
IlIO-p~U-S2OO/I (liv. 14$) 4’
~~N ~ ~~~~~~ //~~~~~~~~~~

, /~~~~~/~ ~,
SEE NOTE ~

-
~~ - #1 #2 #3 

______ 
#4 #5 #6 #7 #8 

_______

ci _ _  _ _  _ _  _ _  _ _  _ _  _ _  _ _  V _ _

1973 127.5 120.5 106.5 ______ $4.57 $4.48 $9.41 $4.72 154.8 ______

1974 153..0 151.1 118.6 _____ 4.91 4.80 9.91 5.01 170.1 ______

1975 187.4 181.0 133.4 
______ 

5.36 5.28 10.76 5.38 184.1 
______

1976 197.8 195.4 143.0 
______ 

5.73 5.73 11.56 5.77 •c s6.8  
______

NOTES : #1: Jholesi •e Pri ~ tnde: (WPI) 1141 di fines holesa e mate ial pr ces
)f pum~ , com~ reaso n , and iuipme t. Va ues ar avera e year y
~1i~h 1~ 7 as )O.OO.

#2: JPI 111 —0231 ~efinei avera~ year r whol sale in tenial prices of
rotary umps ~ith 191 7 as F 1.00.

#3: JPI 111 1—01 d fines verage rearly ~holes le mat rial p ices o 
______

fluid wer p1 ips wi h Dec 170 as 100.00

#4: 3tanda~ I Indut rial lassification (SIC) 56 ide tifies the av rage
~nnua1 iourly rate o, Generi L Indu trial ichine y work rs.

#5: IC 351 ident f tea ti e aveni ~e ann al hou ly rat of pu pa and 
______

:ompre~ ors WI kere.

a~~ ~~~~~~~~ ~~ v d~~f 1r  i in BLS B~ iletin 1837 ( stion a Surve of
‘rofesi ~ona1 m inis rative, Techn: cal an Cleri al Pay — PAT urvey)
m d  is :he dv~ Lage a~ mual Ifi irly ri cc.

#7: lrp ft q m II. i defin I in 515 Bulli tin 18 7 — PA Surve and _____

epres ita th avera , i annul 1 hour: y rate

#8; “Overh ad lad x for ircraf Manuf cturii “ ~~ rep~ t by ~ iericai Power
Jet Cc pany, idgefi id, NY repor #APJ 61-217 prepar d for

NAVAIR 5063 u der co tract 68335— (5—C—lO 8.

* US  SOVIRNNSN? PS~NT~NS o,mc i ~7S— SOI-S,)~SiaO Ii
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TEE— 3 AUG 77 ESCALATION EQUATION RESULTS
~~~ N I ~~~Wo~~~sNu:

/// // /  / / //
WPI 1141 INDEX ______ 1.000 1.200 1.470 1.551 ~~~ — _____ _____ _____ ______

IJP T H L.i — fl711 ______ 1.000 1.254 1. 502 1.622 — _____ _____ _____

INDEX

WPI 1143—01 IND X 1.000 1.114 1.253 1.343 
— — ______ ______ ______ _______

WPI 1143—0101 J..L.QQQ 1..QQ2 1.158 1.228 — — ______ _____ _____ ______

INDEX 
_____ _____ _____ _____ _____ _____ BLS]~ IA —— ______

SIC 356 INDEX 
_____ 

1.000 1.074 1.173 1.254 
_____ sEE S RET “c ’_ 

______

SIC 3561 INDEX 
_____ 

1.000 1.071 1.119 1.279 / Tndi~ ~ ohtr ned by dividing
* OVERHE4D INDEX 

_____ 
1.000 1.099 1.189 1.271 year ~n ques ion by the

________________ ______ ______ ______ ______ ______ — — base ‘ear i~ .s valt
DRAFTERS II _____  

1.000 1.061 1.140 1.222 _ — — pf t4~ WPT ‘ SIC _____

INDEX appli able

ENG INE ERS V _____ 
1.000 1.053 1.143 1.228 

— _____ _____ _____ ____—

INDEX

PRODUCTION COM— _____ 
1.000 1.065 1.164 1.255 1 

— _____ _____ _____ ______

POSITE LABOR
INDEX — ____ ____ _ _ _ _  _ _ _ _ _

Y EARLY INCREAS E —— 6.52 9.9% 9.1% 
— 

LABOR INDEX 
_____ ______

CAIMP11cTT~ MAT ’L _____ 1.000 1.190 ~~ 409 1.507 ~ ~ Inde~ values obtaiL ~d us ing
WPI INDEX 

______ ______ ______ ______ _____ — — 
form ; a on ~ ieet “1 

_______

YEARLY INCREASE _____ — 19.02 21.92 9.8% — 
MATE] AL iN] ~x 

______

(IVERURAD INDEX _____ 1.000 1.099 1.189 1.2 7 11 ~~~ —____ _____ _____ ______

YFARl Y TNCR~ ASF ______ ______ 9.9~ 9 .0!  8.2! — ,_~~ OVE.RJ ~AD 1141 IX ______

P UMP RPPAI R _____ 1.000 1.107 1.226 1.313~ !.. ._ _____ _____ _____ ______

COST INDEX

YEARLY INCREASE _____ —— 10.7% 11.9% 8.7% 
_____ 

COIIPI ~ITE I] )EX 
______

_________________ ______ ______ SEE ~HEET “ ~.1Q& ‘ROGRA? ADJUS~ IENT S ______ _______

________________ ______ ______ 
SEE HEET “ 

“ FOR RAPH ~ ISULTS 
______ ______ ______

- 

* Pros Over sad Index tor Aircraft  ~~i cation Report APJ 7o L—2 17 preparee 
‘

— ~uider N68335—75—C—1088 and NAVAIR 5063.
* IS SOVUNN1WT P* NYSNS QPP~CS, IS7S— SO* UI)IS1$O SI
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ESCALATION PROGRAM ADJUSTMENT S
PLANN I NG WOR K SHEET
SRD-liN-5200/l (liv. 9-U) / LOTS/{ IV LOT V OT v~
YN 0 19~ ~~ ~~~ 1 ~ 

/ 

/ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

/,/ /( /~~~
_ _  _ _  _ _  _ _  _ _  _ _  _ _  _ _  _ _  _ _ _

Audit 3pp~oved
Lacaiation 4% 4% 41/n ~~ 

_____ ______ ______ ______ _____ ______

ASO Model

j et ion 

SEE ~ )TE #1 ______

Eecalation_ —— 6.52 9.92 9.12 _____ _____ _____ _____ _____ ______

uat~~nt _____ 1.5% 4.62 2.1 % _____ ______ ______ 
SEE I’ )TE ( / 2  

______

Ne~~~ iated Total ______ _____

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  SEE ~~)TE #3 
_ _ _ ________________ 

.-c 
~~~~~~ ‘ 753 0 -

~~~~ _____ _____ _____ _____ ______
or ______ _______ _______ _______ _______ _______ ______ _______

~o11ar ADJ. SEE ~ )TE #4 _____~avor Contractor ~~~~ 
— 

$ ~837.O L V V J ! _____ _____ ______ ______ ______ ______

Au
~~

t ~pp oved
caik tipn 5% 5% — ~~2 _____ ______ ______ ______ ______ ______ ______

AS9BMO
a~

eI
i — 9.92 9. 02 

~~~ Z~~
_ _____ _____ _____ _____ _____ ____________________  _____ ____ _____ _____ .4 _____ _____ _____ _____

Es
~~~

at ionustmen t 
______ 

3.9% 3% 2.2 % 
_____ 

p ~~ SEE ~ )TE #2 ______

Ne
~~

t1ate d T h tal 
_____ _____ _____ _____ _____ _____ _____ _____ ______

terlal ______ 
— $62 1 373.0 ~~~~~~ ______ ______ ______ SEE ? )TE #3 

______

poller ADJ 
______ _____favor Contractor ~~ — $ 2 : ,003.O ______ —_____ ______ ______ SEE ~ )TE #4 

f

~

Au
~~~

t ~~~joved 4% 4Z 4~/37 ~6 _____ _____ _____ _____ _____ ______

_ _ _ _ _  _ _  _ _  _ _  _ _  

I 

_ _  _ _  _ _  _ _

ca. _______ ______ _______ _______ ______ _______ _______ _______ _______ _______

ASQ Mo~e1
~scaj.ation —— 9.9% 9.0% 8.2Z _____ ______ ______ ______ ______‘Escalation
~~j~~ tment 

_____ 
4.9% 32j~~ 1.2% _____ _____ _____ _____ ______ V~~J~~~TE #2 LNegotiated Total 

______

~~~~~~~~~~~~~~~~ ~~~~~ — $ 1 272.00 ~~ _____ _____ _____ 
SEE ~~TE #4 

_____

uverFlead — $50 671.00 —~ 
r’l 

______ 
SEE TE #3 

______

r avor

Total Dollar ADJ
~~j..,nr CI-rnrri.r’rnr ______ $12 112.00 ______ ______ ______ ______ ______ ______ ______

~u~~~ Ho rs Per ‘ 0
ar procured 0. 57 0.669 0.581 ______ ______ ______ SEE )TE #5 ______

k’ro8ram ~eductio r 519 3 2877 
______ ______ ______ ______ ______ ______

in ump flours 88 ‘1 
_____ _____ _____ _____ _____ _____ _____ ______

Tot PUSS Bra

tots ~ — VI 

SEE m )TE #6

Pro& Reauction ______ ______ ______ 
6941 

______ ______ ______ ______ _____ ______

Tot Puss Hours
Pr rii .a.r *~ Ih ru ____________ ____________ ____________ ____________ ____________ ____________ ____________ ______________

Lot VI

_____________ _____ _____ _____ 2.31 _____ _____ _____ _____ _____ ______

t —— ________ ________ ________ ________ ________ ________ _________
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FSCAIAT I (~4 PROGRAM AD USNENI’S

N~~ES

1. Approved contrac tual escalation rates per Defense Contract Audit
Agency (DCAA) , Van Nuys, CA.

2. A plus or minus one percent risk sharing band exists about a p re-
determined fixed escalation (auditor ’s rate in this case). This
band compensates for the data precision and administrative eff i-
ciency of deve loping the indices . For fu rther information, see
ASO Report on the Escalation Wxlel.

3. Audi t reports and negotiated clearances were used to extract labor
material , and overhead costs by year in order to compute escalation
program adjustments . A cunulative cost for Lots I through VI is
shown in lieu of the individual yearly costs. These cutulative
costs are shown in order to prevent a competitor from obtaining an
unfair advantage by reverse engineering to hourly rates , burdens,
etc . This is also in conformance with title 18 USC 1905 which pro-
hibits release to the public of any contractor information contained
in audit reports .

4. Dollar adjustment is in favor of the contractor because the ASO medel
indi cates in each case that the escalation was greater than the con-
tractor anticipated/auditor approved rates. Therefore, an adjustment
in favor of the contractor is required to return his economic risks
to that which was negotiated . Dollar adjustments were calculated
by nultiplying the yearly negotiated (labor , material , or overhead)
rate by the corresponding percentage escalation adjustment . A cutu-
lative dollar adjustment in favor the contractor is recorded in lieu
of yearly adjustments for the same reasons described in Note #2 above .

5. This ratio was generated from the information in Table II of the main
report .

6. Program reduction in pump hours coverage due to an escalation adjust-
ment was calculated by nultiplying the yearly pump hours per dollar
by the corresponding yearly total dollar adjustment. The ASO Escala-
t ion Model provides for a program utility adjustment rather than ex—
change of dollars . Dealing in dollar adjustments can lead to day
one negotiat ion re-hashing and trade offs for contract adjustment
nvxlifications. Using program uti lity adjustments (flight hours ,
equipment hours , mi les , landings, etc.) ,  eliminates this problem.
For further info rmation, see the ASO Report on the Escalation Model .
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IS. SUPPLEMENTARY NOTES

This report provides a case history for RIW contracting to the mid con-
tract point . The RIW contract was the first of its type in IXI) com-
bining long term warranty with contract support responsibilities .

IS K E Y  WORDS (CoeNnu. on r 1o1. .s~. II .u.c ... v eld Op Monk n~~~b*v)

WARRAWIY , Ifl~1G TERM WARRANTY , FAIlu RE FRFE WARRAWIY , RELIABILITY IMPROVE-
MIWT WARRANTY, LOGISTICS, ~JPPLY SJPPORT, LIFE CYCLE COSTS, CCI~(FRACTOR
RISK , (XJVFJ~M~1ENr RISK , ESCALATI(}4 M)DEL, RELIABILITY Gl~~VTh , FIELD RE-
LIABILITY , CONTRACF INCF.NTWES, (X?~1TRAC’IDR INCENTWES , CONTRAC? PENALTIES .

20. ~~S$Y11ACT (ConIlnus u ,., ~~.. f4s If *..~~ * p  ~~d idS*1U~ Op 010.0 ~~~ Ous)

RIW (Reliability Improvement Warranty) is considered by DCI) (Department of
Defense) as being in a trial phase dur ing which the philosophies , techni-
ques and applications could be wrung out . The Abex RIW contract , about
which this report deals , innovated features of no exclusions, support , as
well as early t iming in the sequence of the life of an item. Thus , the
report on this Abex RIW contract is meaningful in terms of evaluating RIW
results against other mest likely results should an otherwise normal 
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support node have been selected rather than RIW.
The pre-contract history is provided as well as the main conditions and
terms of the RIW contract itself. Each area of interest (Program, Adinin-
istration , Engineering, Logistics and Economics) is reviewed and quanti-
fied from data developed for the RIW Contract purposes as well as data
from other Navy sources obtained for evaluation purposes . Throughout
the report , results obtained within the Abex contract are compared against
non- RIW alternatives as well as other experiences obtained with other
equivalent engine driven hydraulic pumps supported without benefits of
RflV.

Conclusions to date can be made that the RIW goals anticipated were more
than met and the RIW contract has , in fact , resulted in a most cost
effective support alternative available to the Navy . Additionally, the
RIW alternative has provided superlative support to the fleet within a
Navy investment considerably less than other comparative units used in
other front line Navy aircraft . The report provides cons iderable sup-
portative detail and analysis to back up the above conclusions.
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