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SUMMASIY 

SySTm DESCRIPTION 

The F-14 1s an all-weather, carrier based, airborne weapon system 

capable of perforrmng axr-to-air co&at and air-to-surface attack mls- 

szons. It 1s a twx-i-engme, two-place, variable sweep ~nng, supersonx 

fighter capable of engaging multxple targets simultaneously at altitudes 

from sea level to over 80,000 feet. The F-14 1s replacing the F-4 In 

Fleet Air Defense and other fzghter roles m the 1973 to 1985 tune frame. 

The weapon systems for the F-l& includes the PHOENIX (AIM-5&J), SPARROW 

(A1M-7E and -7F) and SIDEK!XDER (ATM -9G,-9H and -9L) Msslles, an internal 

gun (VULCAN M-61), and mrxous air-to-ground ordnance, 

The Navy had or~glnally planned two versions of the F-14 weapon system, 

The f&r&, the F-14, which 1s m concurrent development and production, 

uses the TF30-P-412 engine which 1s an outgrowth of the TF30-P-12 engine 

developed for the F-Ul azrcraft. The TF-30-P-412 engxne 1s In production 

and 1s undergoing service acceptance trials by the Navy. The second ver- 

sionz the F-l&, would use 

F401-PW-400 which 1s being 

F-100 engines. 

The F401-PW-400 engine 

the new Advanced Technology Engine (ATE) the 

developed Jointly Fnth the Azr Force F-15, 

1s in the development cycle and accordLng to 

the Navy there are no plans for production at this time. 



The PHOENIX is the przmary weapon of the F-14 for Fleet Air 

Defense but is secondary to the SPARROW and SIDEWINDER in the fighter 

role a me PHOENIX 1s a long-range, au-to-au missile 

capable of being used In single or multiple near-sunultaneous launches 

of up to six missiles against multiple targets. I%e PHOENIX wCl.l not 

replace any other misslleo 

The AWG-9 weapon control system 1s capable of fun&zoning Tnnth all 

of the weapons on the F-14. This includes the proansion of the followxng 

--Air-to-air search, detection, and tracking of single 
or multiple targets. 

--Radar launching of PHOENIX, SORROW or SIDEWINDm missiles 
against single targets. 

--Near sxmultaneous radar launching of up to b PHOENIX missiles 
against multiple targets. 

--Caputatzonsfor M-61 gun firings. 

-4omputatlons for air-to-ground weapon delivery. 

Both the PHOENIX and the AWG-9 weapon control system have been de- 

veloped and are in full-scale production. 

COMING FfrE;NTS 

--Final Board of Inspection and Survey (BIS) Trials, designed 
to test svutability of the F-14 and its support equipment for 
service use, began in February 1973 and are scheduled for 
completion m mid-1974. 

--The first F-&A operational squadron was formed In December 
1973, prior to the completion of Navy testing, It wCll be 
deployed from carriers in the fall of 1974, 

--Navy support of PHOENIX is scheduled to begin in July 1976. 
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COST 

The total current estsmated program cost of the F-14.A, F-&B and 

PHOENIX programs ) as reported in the September 30, 1973, Selected 

Acquzs&tion Reports (SARs), totaled $7~621.8 mLLllon for 334 au- 

craft. (See AppendLx I.) This represents a cost increase of $919.4 

rmllrqn over the development estimate of $6,702,4 md.ilon for 469 au- 

craf-b and an increase of $1,236,~ rmUlon over the June 30, i972, 

estunate of $6,385.3 million for 313 aircraft. 

F-l@ 

From June 30, 1972, to September 30, 1973, the current F-l&A pro- 

gram esf~mate of $6&l-0.6 rmllion had increased $1,202,1 MUion from 

a wt cost of $15.7 miillon to $18,3 million. T~LS increase was pri- 

mar~ly the result of (5) a program stretchout darected by the Deputy 

Secretary of Defense on June 7, 1973, (2) the settlement of the con- 

tractual dispute between the Navy and Grumman which broke the existing 

azrframe contract, and an increase 1n the fiscal year 1977 procurement 

of 21 additional aircraft over those previously programmed for a new 

program total of 334 aircraft, 

F&B 

At September 30, 1972, the F&B was still in the development phase 

of the acquisltron cycle, From June 30, 1972, to Sepr,mber 30, 1973, the 

current RDT&E estimate of $398.1 million had increased $35 mullion. ThlS 

increase was prmardy due to the slippage and stretchout of the F-111-B 

program due to engine problems. 
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From June 30, 1972, to September 

program estxmate of $l,ll.3.1 rmllxon 

decrease was the net result of (1) a 

30, 1973, the 

had decreased 

current PHOENIX 

$.6 mllLon. This 

$3* 8 rmlllon increase due to 

scheduled changes in rmsslle procurement, (2) a $1.5 decrease due to the 

transfer of Contractor Engxneerw Technxcal Servxces (CETS) from the 

procurement to the 0&3&N ‘budget account, (3) a $2.6 miLlzLon decrease due 

to revised requirements for rmsslle spares, and (4) a $.3 rmlllon de- 

crease due to the final prlclng of spares orders. 

Ld Cost Not Being Reported 

In accordance wx.th DOD meznorandum of May 1972, nexther the F-14 or 

thePHOEI\SIX S&R report an estxmate for replenishment spares. The last 

estvnate reported was In the March 31, 1972, F-14 SAB zn the amount of 

$37,8 million, The F-14 Deputy ProJect Manager for Support unformed us 

in Nov&er 1973 that the cost for replemshment spares for fzscal years 

1975 throwh 1977 would be $132.6 rmlllon for the F-&A aircraft alone. 

We bekeve that costs such as these should be reported In the F-14 and 

PHOENIX SAR’s in order to provide full disclosure of related procurement 
. 

costs* 

Escalation 

The June 30, 1973, F-l&A current program estzmates xxkuded approxxnately 

$259 rmlllon for escalation which 1s an increase of $13 rmlllon over the 

mount included. m the development estznate. 
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FUNDING STATUSAND OUTYEARPI&N 

As shown in the September 30, 1973, SAR, and in Appendix VIII, the 

Congress has appropriated $4,027.4 mllllon for the F-14/PHOENIX program 

through fiscal year 1973. For fsscal year 1974, $851.1 m&l&on is re- 

qured leamng a remainder to complete of $2.742.7 rmllion for a program 

total of $?,62l.8 million. 

The program funting by weapon system as presented in the DOD budget 

for fiscal year 1975 includes $744.5 mzll~on for procurement and $11.8 

rmllion KDT&E for the F&!&L and $99.5 rmllion for the PHOENIX programs. 

Also included is a fiscal year 1974 funding increase, over that shown in 

the Septaber 30, 1973, SAR of $.3 tilLon for the F-l&A. 

COIiiJTBACT lxrA 

Defimtlzed contract data, as of June 309 1973, for the auybxne, 

PHOEllKCX musale, AWG-9 weapon control system, TF30-F-412 F-l&A engine 

and F401-BW-400 F&B engine development is included in Appendix II. 

The contractgrs involved are as follows. 

--Airframe (alrcraf't & trainers only) 

--Engines 

- Grumman Aerospace Corp. 

- Pratt & Whitney Aircraft 
Division, United Aircraft 
Corporation 

--AWG-9 Weapons Control System and 
PHOENIX Missile 

- Hughes Aircraft Coraapny 

Airframe 

At June 30, 1973, the Navy had ordered 134 F-14 aircraft (Lots I 

through V) from Grumman under fixed price type contracts. The basic 

target price of these aircraft (Including maintenance and flight trainers 

accordmg to Grmtnan was $1,215 mZl.ion. 
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In Septeniber l$Yi’3, Grumman and the Navy entered into a new and 

separate fixed price Incentive (Fl?I) contract for the fiscal year 1.974 

procurement of 50 F-l&A aircraft at a target price of $306.5 mlllon. 

Grumman estimated (See Appendix III) that losses on Lots I through 

V would amount to $208 mlll~on. 

Engines 

At June 30, 1973, the Navy had ordered 358 !TF3c)-P-412 engines for 

the F-l& from Pratt & Whitney under fixed prze type contracts. The 

first 260 of these engines cost an average of $904,000 each. FUTR prices 

had not been establlshed at the tzne of our renew, foe the remalnlng 98 

engmes. In October 1973, another 73 engines were ordered for dellvery 

m calendar year 1975. F~rtn target prices had not been established. 

The P-lOO-ITT-100 (AZ Force)/F401-PW-400 (Navy) engine contract pro- 

vldes for design, development, and testzng of the two engines on a cost- 

plus-lncentlve-fee basis at a target cost of $272 rmlllon. At August 31, 

1973, Pratt & Whitney estmted that due to development problems, the 

estzunated cost for the Joint development program would be $472 rmlllon 

or an bverrun of about $200 million, Since the Navy shares the cost 

equally with the Air Force, the portion of the ove-rrun to be funded by 

the Navy was $100 rmll&on for a total cost of $236 rmlllon. 

AWG-9 Weapon Control System 

At June 30, 1973, the work required under the prototype and prepro- 

duction contracts for the AWG-9's was almost completed. The contractor 

estmted that the final contract przce would be $105.3 miU1on. 
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Fiscal years 1971, 1972 and 1973 production options were exercised 

for a total of 136 wuts. The contractor estmted that the final con- 

tract price for these options would be $547.5 rmlllon. The fiscal year 

1974 option for an additional 54 units was exercised on October 30, 1973, 

and the Navy's estlma'ced target price exclusive of spares and ground 

support equlprnent 1s $92.3 rml.lIon. 

Three addltlonal options remam to be exercised through fiscal year 

1977 for a total addltlonal quantity wkch ranges fram 124 to 386 units: 

The basic separation and test contract for prototype and value englne- 

ered rmsslles has been cmpleted. The contractor estunated that the final 

contract price 

The fiscal 

for a total of 

final contract 

would be $29.4 mllkon. 

years 1971, 1972, and 1973 

489 runts. The contract or 

produckon optaons were exercised 

es-tuna-ted that the 

przce would be $239.6 mlllon. The Navy exercised the 

fiscal year 197% option on November 30,, 1973, for an addltlonal 240 MS- 

slles o The contractor proposed a total price of $56.9 mllllon for this 

buy exclusive of spares and ground support equipment. 

Three addltlonal. options remain to be exercised through fiscal year 

1977 for a total addltaonal quantity which ranges &cm 600 to 1,800 units. 

scmum 

At June 30, 1973, dellverles of F-l& engines, AWG-9's and PHOENIX 

mlsslles were generally on schedule. Alrframe deliveries, F-&B engine 

development, and Navy F-l& testing had experienced slippages. 
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Azrframe 

The 12 R & D aLPcraft in Lots I and II xxludmg an F-14B conflgura- 

tron aircraft had been delivered as of September 1973. The 26 Lot IIT 

procurement aucraft, scheduled to be delivered by June 30, 1973, were 

delxvered by October 1973. A-ppendlx IV shows the orlglnal dellvery 

schedule, the revised schedule, and the actual dellverles of the 122 

produchon arcraft (Lots III, VI, and V) at Decertiber 31, 1973. 

Engines 

At June 30, 1973, 189 TF30-P-412, F-l& engines had been delivered, 

Two other engmes scheduled for dellvery by that date were delayed by 

a temporary parts shortage and were delivered m July 1973. 

Three F401-PN-400, F&B engine development miLestones scheduled for 

19'72-X973 were not campleted on schedule. 

--Acceptance of the fzrst prototype engine was delayed from 
December 31, 1972> to January 26, 1973, due to slippages in 
the SreJammary Flight Rating Test (PFRT). 

--The PFRT slqq?ed from December 31, 1972, to January gp 1973, 
due to development problems, 

--Two Mllltary Quallfxatlon Tests (M&T's) scheduled for com- 
pletlon by February 28, 1973, were deleted and replaced by 
a less stringent 60-hour substantlatlon test. The deletion 
of the MQT was due to (1) Kllppages In the MQ,T of the AU Force 
engxne which Impacted on the Navy schedule, and (2) lack of 
adequate fundIng. 

F-l& testang 

Three maJor Navy test programs scheduled for completxon In 1973 

slipped due to delays In the flxght test program and the dellvery of 

test ancraft e 
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--Completion of Technxal Evaluation (TEXXFXAL) has 
slipped from December 1973 to June 1974. 

-4ompletlon of Operational Evaluation (OPEVAL) has 
slipped from December Il.973 to Decerriber 1974. 

--Completion of Board of Inspection and Survey (BIS) 
trials has slipped from August 1973 to May 1974. 

Other sllppages were noted under the Scheduled Milestones caption of 

the Septeniber 30, 1973, S&R for the F-&A and PHoENGl. Production delays 

and continuing efforts of the loss of aircraft were cxted to be the cause 

of the slippages 

--Ccrmplete F&A Static Tests, schedaed for October 1972 
slipped to Nov&er Il.973* 

--Fleet Introductxon of the F-lk@?HOEKlX, scheduled for 
April 1973 slipped to DFcember 1973- The Navy stated that 
thus rmlestone was completed xn accordance wztb the revised 
schedule. 

--Approval of the PHOEZYM for Serivce Use, scheduled July 1973 
slipped to December 1973. The Navy stated that further 
slippage to June 1974 are expected. 

--Navy Support Date for the PHOENIX, scheduled for January 1974 
slipped to September 1975. This slippage was not reflected 
m the September 30, 1973, SAR. 

l?EiH?'ORbSANCE 

0ur analysis of the F-&A SAR at September 30, 1973, showed that (5) 

c 
17 of the 20 demonstrated performance or design characterlstlcs had not 

achieved their development goal, (2) two were above thexr goal, and (3) 

one had not been demonstrated, We do not believe that the Navy Intends 

to achieve all of the development goals since the performance speclfxatlons 
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for the fiscal year 1974 procurement include what has been demonstrated 

and not what was lnztlally required m the development contract. 

The PHOENIX mlsslle's technical performance, based on m,zLsslle firings, 

continues to lndlcate that most technical parameters wlllbe met, and In 

some cases, exceeded. 

TEST AND EKALWTION 

There are certain areas of concern Ln the test and evaluation phase of 

the F&+/PHOENIX program. Among them are 

--Naw and contractor test programs have not been completed 
even though aL.rcraft are being introduced into the fleet. 

--Testmg of the PHOEKtX under all weather condltlons, and 
launches at certain altitudes has not been demonstrated. 

--The Navy &d not fully disclose to the Congress tne Fiscal 
Year 197% President's Budget Estunate the results of opera- 
tlonal testing In accordance mth Section 506 of Public 
Ia;w 92-156. 

--The completion of Gm' s flight test program has slipped 
from January 1974 to November 19716. 

--Hughes testing was completed In May 1973 mth certain test 
obJectives being satlsfled mth data from Navy PHOENTX/AWG-9 
testzng e 

?02IATIONSHIP TO OTHER SYSTmS 

The F-l&/PHOENIX weapon system is viewed as the replacement for the 

role Intended for the F-lllB in its fleet defense rmsslon and as an 

zmrproved high performance fxghter to phase-out and replace the F.$J in 

other fighter roles In the 1973-1980 time frame. It 1s also intended to 

have all-weathercapablllty for dellvery of the SPAXRO?? mlsslle and 

SIDEwTNDEiR, operation of the M-61 gun and dellvery of air-to-ground ordnance 

using the AWG-9 weapon control system. Certain avxonlc subsystems ~122 
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depend on the Versatile Avionics Shop Tester (VAST) for kagnosls and 

fault lsolatlon. The SPARROW, SIDEKIIYDER, and VAST are currently being 

reported on In separate GAO staff studies, The VAST 1s also discussed 

in Chapter 4. 

$J?,UK!TED ACQUISITION REPORTING 

The F-l.4 aircraft, PHOEKCX and VAST are related systems whxh are 

reported m In detail in separate SARs. We be3aeve that a more meaningful 

report would result if the reports were to include xtZormatlon on the status 

of each system, For example, the F-14 SAR would prlmarlly report on the F-14 

aircraft prograxn but, In addxtion, would also xtclude scme pertinent pro- 

gram xnformatlon on the PHOEKtX and VAST, In adbtlon the followxng should 

be Included to provide full disclosure of program status4 
- -- -I -_ 

--The replenishment costs dlscussed on page 21 . 

--The lrapact on the program of the loss of three aircraft. 

--Mrlestones for OPEVAL and TECmAL whxh are key phases In 
the Navy test program. 

MATTERS FOR CONSIDEBATION 

There are several areas of concern u1 the F-14 program whxch the 

L 

Congress may wash to dxscuss with OSD and Navy offxlals 

--!&et Axr Force F-100 engxne,whlch 1s basically sunllar xn design 

and developed Jointly wxth the F-401-l?W'-400 englne,ls currently 

In production and In use In the F-15 aircraft, The F-401~PW-400 

is still In development having decreased from a $100 mL!illon 

dollar funding level zn fiscal years 1972 and 1973 to a level of 
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$17 mlll~.on and $2? rmllion m fiscal years 19@ and 1975 

respectively. Although the performance of the F-4OS-Pw-400 

engine was a key factor for its lnltial selectxon for use Fnth 

the F-1&3, the Navy does not appear to have a defanzte plan for 

(1) the productxon of the F-&Ol-FW-400 engine. and (2) Its use 

wztth the F-&B alrcraft. 

'*The rmpact on Development Concept Paper (DCP) tmesholds as a result of the 

reduced performance specification requzrements Included In the 

fiscal year 1974 procurement of 50 F-l&I aircraft. These speclfl- 

cations are based on what has been demonstrated and not what was 

lnztlally required by the development contract. 

--The degree of concurrency In the F-l& program. As of September 

24, 1973, 184 aircraft had been contracted for before the corn- 

pletron of Navy and contractor testmg. 

--The deflclencnes and crztseal Issues discussed in the F-l& 

Inftlal operational test and evaluation (IOT&E) report whxh 

were not addressed In the report stirmtted to Congress under 

Section 506 of publlc L~;W 92-156. 

--The unpact on program cost and F-l& aircraft zvalla'blllty 

which could result from continued delays xn the development of 

VAST test program sets. Further, what the Navy plans are for 

assuring that the required VAST support level wlllbe maintaIned. 

(See Chapter 4 and VAST staff study of March 1974). 
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AGENCY REVJEW 

A draf% of this staff study was reviewed by DOD offxlals associated 

with the management of thxs program and their comments vere mcorporated 

in the report as we belleve appropriate. We know of no remdual d3f- 

Perence with respect to the factual materials presented herem. 
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CHASTER 1 

INTRODUCTION 

SYSTE@ DESCRIPTION 

The F-14 LS an all-weather, carrier based, alrborne weapon system 

capable of perforrmng air-to-axr combat and air-to-surface attack mxs- 

sionso It 1s a tin-engine, two-place, variable sweep wLng, supersonic 

fighter capable of engaging multiple targets simultaneously at altitudes 

from sea level to over 80,000 feet. The F-14 1s replacing the F-4 In 

Fleet AU Defense and other fighter roles In the 1973 to 1985 time frame. 

The weapon system for the F-14 Includes the PHOENIX (AIM-$A),SPARROW 

(AIM-I-/E and 7F) and SIDEWINDER (AIM-9G, gH, and - 9L) missiles, and 

znternal gun (WI&AN M-61) and various a3r-to-ground ordnance. 

The Navy had orxgznally planned two versions of the F-14 weapon 

system. The first, the F-l&, whzch 1s m concurrent development and 

production, uses the TFSO-P-412, engine which 1s an outgrowth of the 

TF30-942 engine developed for the F-Ill alrcraft. The TFSO-P-412 engme 

1s &n production and 1s undergoing service acceptance trials by the Navy. 

The second version, the F-&B, would use the new F-401-PW-400 advanced 

technology engine (ATE). The F&01-PW-400 1s being developed Jomtly with 

the Arr Force's F-100 engine for the F-15 weapon system. Due to develop- 

ment problems, there are no current plans to produce F-14B aircraft. 

Depending on the success of the contmnumng development effort, declslons" 

will ultimately have to be made to abandon the program, apply the tech- 

nology to future aircraft programs or produce F-14B's. If the latter 

choice 1s made, there could be several hunbed P-l&Los ln the fleet 
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(184 had been ordered as of September 1973) and conslderatlon (cost 

and parfomnance trade-offs) would be given to retroflttlng the A's to 

B's or supportzng two versions of the alrcraft in the fleet. 

The THOEZJIX 1s the przunary weapon of the F-14 fcrr Fleet Ax Defense 

but 1s second;ary to the SP?OWand SIDEWINDW ~.n the fighter role. The 

PHOENJX is a long-range, au-to-iir mssile capable 0.f 

bemng used In single or multiple near-slmzil"caneous hunches of up to 

six mzLsslles agamst multiple targets, The guidance system can home in 

on heavy enemy e1ectron.x radar-jammers and track a target with Its 

own buxlt-ln independent radar system when It 1s a zertaln dxstance 

from the target. The PEOEIEX wiU. not replace any other missile. 

The AWG-9 weapon control system, In. addition to functlonlng with 

the l?HXNIX, 1s also capa'ble of functxorung with other weapons to be 

used with the F-14, This xncludes the provlslon of the followxng 

--Air-to,-air search, detection, and tracking of single 
or multiple targets. 

--Radar launching of SPARROW or SIDEZKINDm rmss;les 
agaznst single targets, 

--Computations for ~-61 gun fxrrqg, 

--Computations for air-to-ground weapon delivery. 

Both the PHOEKCX and the AWG-9 weapon control system have been 

developed and are In RLL2.-scale production. 



SCOPIZ 

We renewed the F-14/PHOETNIX weapon system test program and 

Inter- results, the status of development problems, and analyzed 

changes xn technxal performance, schedule, and cost reported In 

the June 30, 1973, and September 30, 1973, Selected Acqulsltlon 

Reports. Information was obtained by revlewxng plans, reports, cor- 

respondence and other records, and by lntervlemng contractor and 

Navy offxials. 

The review was conducted at the followxng locations 

--Naval Air System Command - F-14/3?HOEXIX Weapon System 
ProJect Offxe, Arlmgton, Vlrglzua. 

--Naval Plant Representative OffIce, Bethpage, New York and, 
East Hartford, Connecticut. 

--Naval Plant Branch Representative Office, West Palm Beach, 
Florida. 

--Naval fisslle Center, Point Mugu, Callfornza. 

--Grumman Aerospace Corporation, Bethpage and Calverton, New York. 

--Hughes Alrcraft Company, Culver City, Callfornla. 

--Pratt & $?hltney hrcraft Dlvlslon, United Aircraft Corporation, 
West Palm Beach, Florida and East Hartford, Connectxut. 

In our renew, no attempt was made to assess the mxlltary threat, 

develop technologxal approaches, or take part In program dec3slons as 

they were being made. 
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WEAPON SYSTM S%TUS 

COST 

The total current estmted program cost of the F-l&, F-14B 

and PHOENIX program as reported m the Septwiber 30, 1973, SARps was 

$7,62L.8 rnlll10n m As shown below and In Appenbx I, thus represents 

a cost mzrease of $919.4 rmJ.k~on over the development estuaa-te, of 

$6,702.4 rmlllon for 469 au-craft, and an Increase of $1,236.5 mllllon 

over the June 30, 1972, estmate of $6,385.3 rmlllon for 313 aircraft. 

PROGRAM 

F-14A 5,923.o 4,908,5 
F-14B 243.0 363.1 
PHOENIX 536.4 191P3e7 

QUANTITIES 

F-14A 469 313 334 
PHOENIX 2,384 2,457 2,458 

PROGRAM 
UNIT COST 

F-14A 12.6 15.7 18.3 
PHOENIX .225 .453 .453 
F-14A/B 13.1 16.8 19*5 

WVELO~ 
ESTINTE 

6,702*4 

- - ---- - 

(as of Jean@ 30, 1972) 
($ m mlllons) 

6,3@.3 

SAR CURRENT 
PROGRAM ESTIMATE 
(as of Sepeerher 30, 1973 

6,lf0.6 
398.1 

1,113.l 

7,621.8 
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At September 30, 1973, the estimated F-14A aircraft total program 

cost (without PHOENIX) had changed from the February 3, 1969 development 

estmate of $5,923 x&&on for 469 alrcraft to the current estimate of 

$6,~10.6 rmll~or~ for 334 axcraft. 

a From lJune 30, 1972, to September 30, 1973, the current F-L4A pro- 

gram estimate Increased $1,202 1m~l.3.~on. Thm increase was prlmar1l.y 

the result of (1) a program stretchout directed by the Deputy Secrezarjr 

of Defense on June 7, 1973, (2) the settlement of the contractual 

dispute between the Navy and Grumman whxh broke the exlstlng airframe 

contract, and (3) an increase m the fiscal year 1977 procurement of 21 

additional azrcraft over those prevlousI!y programmed for a new program 

total. of 334 aircraft 

The program stretchout was dxrected by the Deputy Secretary of 

Defense m a June 7, 1973, memorandum to the Secretary of the Navy 

The prevLous progrsz plan was to buy 88 and 91 aircraft Ln. fiscal years 

1974 and 1975, respectively. TkLls was changed to quantltses of 50 each 

In-fiscal years 197% through 1977. - 

F-14B 

At September 30, 1972, the F-14B was stall xn the development phase 

of the acquxsltlon cycle Estrmated BDT&E costs ha.d changed from the 

February 3, 1969 development eslxmate of $243 nvlllon to the current 

EDT&3 estmate of $398.lrmllxon. 

From June 30, 1972 to September 30, 1973, the current BDT&E estimate 

zncreased $35 million Thxs zncrease was przmarxly due to the slippage 

and stretchout of the F-&B program due to engine problems 



PHOENIX 

At September 30, 1973, the estimated PHOENIX total program cost 

had changed from the June 29, 1963 development estimate of $536.4 

million for 2,384 missiles (45 development and 2,339 production) to 

the current estimate of $1,113.1 milllon for 2,457 missiles (37 

development and 2,420 production). \ 

Prom June 30, 1972, to September 30, 1973, the current program 

estimate decreased $.6 million. This decrease was the net result of 

(1) a $3,8 milli on increase due to scheduled changes 1n missile pro- 

curement, (2) a $1.5 decrease due to the transfer of Contractor Engmeer- 

ing Technical Services (GETS) from the procurement to the O&M 'budget 

account; (3) a $2.6 million decrease due to revised requirements for 

spare missiles, and (4) a $.3 million decrease due to the final pricing 

of spares orders. mere were RO changes in the current estimate between 

June 30, 1973, and September 30, 1973. 
_--- - - --- 

Escalation 

The June 30, 19’73, I?-14A current program estimate xncluded 

apprommately $259 rmlllon for escalatxon whxh LS an increase of 

$13 mLl&on over the mount included 1x1 the development estuylate II me 

rates used fx escalation were approxxnately 4 percent per year for ApN and p-~m 

and 5 percent for the R&D account Those rates were based on xxkruct~ons 

issued by the Comp’croller of the Navy 
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Other costs 

The F-14 SAR also incfudes an estfmslte of $65 mzlllon for additional 

procurement cost. This esti=tewas prepared several years ago and was to 

cover antxzpated but undefmed m&f&kons The ITaTTy stated that they: have 

no record of the basx for this estmate, and informed us It was based on prior 

Navy programs for aircraft with similar missions. We belleve the Navy's 

estimate may not be adequate now in view of the high degree of development, 

test and production concurrency on the program. 

A DOD memorandum in May 1972 deleted from SAR reporting, an estimate 

for replenishment spares. The last SAR estimate reported for replenish- 

ment spares was in the March 31, 1972, F-14A SAR 1n the amount of 

$37.8 milllon. The F-14 Deputy ProJect Manager for Support Informed us 

in November 1973 that replenishment spares for fiscal years 1975 through 

1977 would cost $132.6 million for the F-14A alone. We recommend that 

DOD establish a baseline for replemishment spares and that variances from 

it be identified in the SAR. 

f.XMTRaCT DATA 

Definftzzed contract data, as of June 30, 1973, for the airframe, 

PHOENIX missile, AWG9 weapon control system, F401-PW-400(F-14B) engine 

development, and TF30-F-412(F-14A) engine is included in Appendzx II. 

The contractors involved are as follows. 

--Airframe (aircraft & trainers - Grumman Aerospace Corp. 
only) Bethpage, New York 

Calverton, New York 
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--Engines - Pratt & Whitney krcraft 
D~KLs~o~, UnIted AIrcraft 
Corporation 
East Hartford, Connecticut 
West Palm Beach, FlorIda 

--Weapon Control System - Hughes Aircraft Company 
Tuscan, Ar1zorG 

--PHOENIX Missile - Hughes Aircraft Company 
Culver City, California 

Airframe 

At June 30, 1973, the Navy had ordered 12 development (Lots I and II) 

and 122 production (Lots III, IV and V) aircraft from Grm under 

fixed price type contracts. The target price of these aircraft (ulcludmg 

maintenance and flight trainers) according to Grumman was $1,215 mIllion 

and they estimated that the final price would be about $226 mllllon higher 

or $1,441 mll~on. They also estmaked the cost would be $1,649 mLU.~on 

resulting in a $208 million loss. (See Appendnx III) 

The increased przce zneludes the Government's share of the cost 

overruns ($111 million) and contract changes ($ll5 mlllon). 

Only $35.1 milliom of contract changes had been negotiated at June 30, 

1973, on Lots I to III (38 aircraft-). The pmnclpal ones negotiated were 
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Mz.lk~on of dollars 

Schedule slip due to loss of alrcraft 
nmiber 1 and other changes 

Modifxatxon of various display groups 

$21.0 

3.8 

c 

Contractor f'urnxshed In lxeu of Government 
furrmshed engine start system for F-&B 1.9 

Revision of electrxal system xa the F&B's 1.5 

Addatlon of receiver decoder group In the F&A 1.2 

Incor-poratlon of lnstrumentatlon provlslons in 
the F-l& 1.1 

Other rmscellaneous changes 4.6 

Total changes $35.1 

In September 1973 Lots IV (48 aircraft) and V (48 aircraft) were 

negotiated. The Lot IV price included an $18 rmllion mcrease over 

the option cel1xn.g price because of aircraft changrs and the slip m 

dellvery schedule resulting from the crash of aircraft rnmiber 1 xn 

December 1970. Lot V was negotiated at the option celling price m 

accordance with Public Law 92-436 (DOD fiscal year 1973 approprlatxon 

authorxatlon), Grumman estxmates that on Lot V alone they wzll incur 

a loss of $87.8 miUon. 

L 

Grumman flnanclal problems 

Because of their financial problem, Grumman's revolving tine 

of credLt wxth certain banks was withdrawn, 0x1 August 8, 1972, 

the Department of the Navy provided assistance through advance 

payments under an advance payment pool agreement with Grumman. 
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At December 1972, advances of $54 rmlllon had been authorized. Sa,nce 

that tme, advances to Grumman and parka1 repayments were as folhws 

fb.UOUiTt 

(in miLlions) 

Total advanced at December 1972 $54.0 

Repayment June 1973 40,s 

Amount out standmg 13.9 

Adtitlonal. advance August 1973 10.1 

Amount outstanding Noveriber 1973 $24.0 

!T%e June 1973 repayment was made mth a Federal Income Tax refund re- 

sultmg frcm the wrote-off of corporate losses on the F-14 program. 

The agreement provades for mterest at 6 7/8 percent and placed 

numerous requ3remen-k on Grumman to furnish the Navy snth fmanclal In- 

f ormatlon. Jt also restricted Grumman m areas smh as payment of dlvadends 

and salaries, transfer of fixed assets and changes XL management. 

When the Navy exercised the optzon for 48 Lot V aircraft m Decder 

1972, Grumman publ.k&announced that they would not proceed because m their 

op<uoc%he o-&ion t\~;ts mvalld- )-- unenforceable and would result m severe 

financial losses. The Secretary of the Navy and the President of Gruman 

settled the dispute on March 8, 1973, when Grumman agreed to produce the 

48 Lot V aircraft and the Navy agreed not to exercise any of the remammg 

contract options. It was also agreed that contract progress payments wouLd 

be increased or the restrictions m the advance payment pool agreement 

would be amended. The agreement was amended on March 8, 1973, to permit 

payment of tivldends and salary increases within certam lmits, and changes 
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in management. It also reduced the frequency of reporting flnanclal 

lnformatlon to the Comptroller of the Navy from monthly to quarterly 

and deleted the reqwrement for reporting on program eqendztures and 

contract awards. 

TF30-P-412 (F-l&A.) engine 

At June 30, 1973, the Navy had ordered 358 TF30-P-412 enginesfrom 

Pratt & Whitney for the F-lk under fured price type contracts, The 

first 260 of these engines cost an average of $904,000 each. Firm prices 

had not been established at the tune of our renew, for the remalnlng 98 

engmes. In October 1973 another 73 engines were ordered for delivery XI 

calendar year 1975. Fzm target przces had not been established. 

F-401-PW-400 (F-l&B) engine 

The F-4010PW-400 engme intended for use on the 3'.14B 1s being 

developed by Pratt & Whitney under a ~omt Axz Force/Navy proJect which 

Includes the F-100 engines for the Air Force's F-15 program, The con- 

tract -provides for design, development, and testing of the two engines 

on a cost-plus-mcentxve-fee basis at a target cost of $272 mIllon. 

At August 31, 1973, Pratt & Whitney estxnated that due to development 

problems, the estxnated cost for the Joxnt devel.opment progrm would 

be $472 rmlllon or an overrun of about $200 mLLl~on. Sxnce the Navy 

shares the cost equally tslth the Axr Force, the portion of the overrun 

to be funded by the Navy %a~ about $100 rmlllon or a total Navy cost of 

about $236 rmllxon. 
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AWG-9 Weapon Control System -- -- 

At June 30, 1973, the work reqLured under the prototype and pre- 

production contract for the AWG-9's was almost completed Iljlghes 

estimated that the final. contract price would be $105.3 ulllon 

The folloang AWG-9 production contracts were In process at June SO,1973 

Fiscal Year 
1-971 1972 - 1973 -- ----------- ($ In &lllons)------ 

Percent complete 

EstMa'ced price at 
completion 

Quantity 

Average unit price 

94 80 33 

$ 179 2 $ 207 8g $ 160 5 

38 50 45 

$ 4.7 $ 42 $ 3.3 

The fiscal year 1972 and 1973 contracts awarded In September 1971 and 1972 

were negotrated together In November 1973 for a firm-flxed-price of 

$262.1 mIllon. 

The fiscal year 1974 option for an addltonal 54 AT&-9~s was exercised 

on October 30, 1973, and the Navy's estimated target prace, exclusive of 

spares and ground support equipment, 1s $92 3 &lllon, The contract has 

Vflree remalrung options to be exercised in fiscal years 1975 through 1977 

The total quantity available under the remalrmng options ranges from 124 

to 386 unlts 

PHOENIX 

The basxc separation and test contract for prototype and value 

engineered mssiles has been completed at an estimated price of $29 4 

million 

The follo~nng PHOENIX asslle productzon contracts are sn process 

3$?hese figures include undeflnltlzed changes. 
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Fiscal Year 

. 

Percent complete 97 79 23 

Estsmated prxe at 
completion rs 333 $ 853 $ 705 

Quantity 69 243 lR0 

Average unit price $ 12 ; .4 3 4 

The Navy exercised Its fiscal year 1974 option on November 30, 1973 

Hughes proposed a total price of $56 9 milLon excluszve of spares and 

support eqtipnt for 

able for ftscal years 

quan-blty wkch ranges 

excluding spares, for 

SCHEDULF: 

this lmy of 240 mxsszles Contract options avail- 

1975 through 1977 provide for a to-&l addltlona,l 

from 600 to 1,800 wu.ts The ceilmg price, 

the 1,800 units LS estimated at $304.9 lrclIllon 

* At June 30, 1973, dehvenes of TF~O-P-412 engznes, AWG-g’s and 

PHOENIX masslles were generally on schedule ALrfram? deliver1 es, 

F401-IW-kK) engLne development, and l!Javy F-l&A testing had experzenced 

slippages The Navgp support data (NSD) for the F-14A was ackeved, 

accordmg to the Navy, m January 1974 73~~s 1s the date the Navy 1s 

supposed to maintain the azrcraft, including malnte,nance and spare parts 

Some of the systems, however, such as the central a%r data computer 
r 

and certain ground support equLpmen-6 are not being sll,oport;ed by the Navy 
_ 

The Navy stated that they expect to achieve f’ull suppcrt at time of 

deployment 



Airframe 

The 12 R & D aircraft Ln Lots I and II, lncludlng an ~-14~ conflgmed 

aircraft had been dekvered as of September 1973. The 26 Lot 111 procure- 

ment alrcraft scheduled to be dellvered at June 30, 1973, were &llvered 

by October 1973. APPdX IV shows the orlginal delivery schedule, the 

remsed schedule and the actual dellverxes of the 122 production aircraft 

under contract at December 3l, 1973. 

Some of the reasons glvenby Grumman for late delxverles are 

--crash of aircraft number 10 and the resultxng requxement 
to instrument aircraft ntmrber 17 as Its replacement, 

--lncorporatlon of changes, and 

--replacement of def ectlve components e 

Engines 

At June 30, 1973, 189 TF3O-P-4l2 engines had been deLvered. Two 

other engines scheduled for delivery by that date were delayed by a 

temporary parts shortage and were delivered In July 1973. 

The three F-401-FW-400 engine development milestones scheduled for 

1972-1973 were not completed on schedule. 

Milestone 

First F-401 (prototype) 
engine accepted 

Original 

3/31/72 

Preluaanary flight ratxxg 
test ( PFRT) 

Completion of 
Approval of 

z/29/72 
5/31/72 

Qualification test (QT) : 

x Completion of 
Approval of 

z/28/73 
T/31/73 

Date 
Revxsed 

Q/31/72 

Accomplished 

l/A/73 
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Due to development problems, the PFRT was not completed until 

January 9, 1973. The test was run under modified conditions with 

the requirement for later substantiation (See Chapter 3). This, 

as well as normal post-test clean up work,was compieted in 

August 1973. The test report was approved in October 1973. 

The acceptance of the first prototype engine was delayed 

until the engine capabilities had been demonstrated during the 

PFRT. 

The requirement for two 15B'hour qualification tests was 

deleted from the contract and replaced by a less stringent 60-hour 

substantiatxon test. This latter test is similar to the PF'RT 

and will qualify for flight an improved vers+on of the PFRT 

engine which would expand the flight envelope. At least two 

factors contributed to the deletion of the qualiflcatron testing. 

Qualification of the Air Force engine had slipped 8 months 

resulting in delay of the Navy engine qualification. Also, the 

Navy had problems obtaining funds to support the development 

program beyond the scheduled completion date. Since the Navy 

shares the development costs equally with the Afr Force, they 

in effect are funding half the additional costs resulting from 

slippage in the Air Force engine qualification. 
- - - --= - 



Navy F-&A testmg 

Three maJor Navy F-14R test programs,s&eduled for completion 

in 1973,have slipped 6 to 12 months due to delays In tshe flight 

test program and dellvery of axrcraft. 

TechnIcal evaluation (TECHEVAL) is the developing agency?s 

test to deterxune whether a weapon system and its support systems 

meet the des%gn specifxatlons. It was to be completed by 

December 1973 but rs now estimated to be finished by June 1974. 

Operational evaluation (OPEVAL) is the test uf a technically 

acceptable system under service operating conditions. It's 

estimated completion date has stipped from December 1973 to 

December 1974. 

The Board of Inspectfon and Survey (BIS) trials are 

conducted to determine whether the aircraft is capable of 

performing its basic missxon and fs suitable for service use. 

An $ni teal trials phase was begun in November 1972 and the fxxtl 

trials phase began in ?ebruary 1973. The estimated completion 

date of August 1973 was not met. The Navy now plans to complete 

the testing around May 1974 with a final BIS report being xsued 

around mid-1974. 

Other milestones 

Other slippages noted in the Schedule Milestone reported In the 

September 30, 1973, SAR are as follows 
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--!t!he ,cheduled date for estabhshment of the first operat1ona.l F-l~/PZ3OEBiX 

squadron slipped .5 months to December 1973 The SAR attributed tks 

to delays 111 the fkght test programand dehvery cf productzon air- 

craft o The operational date zs the date the Navy ~~11. have Its first 

deployable squadron. Deployment Prom carriers will not begrn until the 

latter half of 1974 after completion of carrier sultabahty testzng 

The Nav;r skated that tlvs mLlestone was completed xn accordance with 

the revxsgd schedule. 

--The Navy s~port date for the PHOENIX has slipped from January 1974 to 

July 1976. Although the slop 1s slgn~f~cant, It 1s not expecte,d to 

impact heavzly on the PHOENIX ~sslless operatronal capabllxty We 

were advised by ProJect Offxe offlclals that the sLp was caused by a 

decxsaon to delay ordermng depot level support equipment when the program 

was unstable, The effect of delayzng the Navy support date results in 

relying on the prime contractor for depot level maintenance and repairs 

--The scheduled daie for completion of F-14A statx tests slipped from 

October 1972 to November 1973 

--The scheduled date for approval of the PHOENIX for seance use slipped 

cc from July 1973 t? Jume 19'& 
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F-lhfl concurrency 

In prior reports G&O stated that the Navy would be buying a number 

of production axrcraft before BIS trzals. With the negotlatlon of the 

fiscal year 1974 buy, 184 aLrcraft have been ordered before the comple- 

tion of BIS and development. 

The Navy and Grumman, however, have amended the contract to reflect 

s-&retched-out delzverles for Lots I to V. The amendments cost the Navy 

about $39 ml&on and reflect the revised dellverles resulting from the 

loss of alrcraft nzlllaber 1 as well as other contract changes,, By stretch- 

ing deliveries, 77 alrcraft should be delivered by the completion of BIS 

testing xx May 1974, rather than the orlgz&LLy scheduled 86 aircraft. 

This reduction in concurrency should reduce the retrofit cost needed to 

correct defxlencles noted durmng the test program. 

F-l&A axrframe and engines 

Our analysis of the SAR at September 30, 1973, showed that 17 of 

the 20 gerformance or desxgn chazactensixcs had not achieved their develop- 

ment goals, two were above, and one charactenstxc ha,3 not been demonstrated 

Where the actual performance had not alwa;ys achieved the goal, in most 

cases it was close to it. For example, of the 17 characterlstlcs, 13 

were wsttin 10 percent and one was wlthln 18 percent of the goal The 

other four were not measurable on a percentage basis and one characterlstrc 

had not been demonstrated. 
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We do not believe that the Navy x&ends to ackueve these Od. 

Recently concluded contract negotratlons (See Chapter 5) for the purchase 

of 50 F&A’s In fiscal. year 1974 rncluded new performance speclflcatlons 

These speclfzcatlons reflected the demonstrated performance and not what 

was znitia3.l.y requzred In the development contract. 

FHOENIX 

The PHOENIX ~ssile”s techcaL perforce, based on rmsssle 

firmgs, conknues to mdicate that most technical parameters wl3.L be 

met, aqd in some cases, exceeded. 

SE&K!TE!J ACQUISITION REPORTING --- 

DOD reports status of the F-14, and related systems such as the 

PHOENIX and VAST separately 0 

We do not believe that thus approach clearly presents the status 

of the F-14 program We beheve that a more meaningful report would 

result by Lncludmg zn the Z&R’s pertment lnformatlon on the status of 

each system For example, the F-14 SAR would report 3n detazl on the 

F-14 axrcraft progra but u addstlon, would also mnclude some pertinent 

program ~nformat ran on the PHOENIX and VAST. 
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c 

Prenous GARrs have explained the loss of test axrcraft (alrcraft 

ntiber 1 on December 30, 1970, and aircraft numiber 10 on June 30, 1972). 

The June 30, 1973, SAR reported the loss of aircraft nludber 6 on June 20, 

1973. While the SARIS have reported the crashes, they have not ldentlfled 

the overall rmpact of the crashes on the program In terms of cost,schedule 

and technxal performance. The loss of alrcraft number 1 has been cited 

as the reasbn for production delays, nu&er 10 caused a 5-month delay In 

restarting carrier sultablllty tests and the loss of alrcraft number 6 

IS expected to delay Grumman’s rmsslle separation tests by 9 months. 

We belleve the SAR’s should have attempted to assess the overall 

impact on the program as a result of these crashes. 

The F-l& SAR does not contain rmlestones for either OPEXAL or 

TEcKETrAL testing although, as dxscussed elsewhere m tlvs report, these 

are key test phases an the Navy test program, 

As dascussed on page 2&, - the SfU? does not currently include an 

estktnate for replenishment spares 0 In order to provade full disclosure 

of program status we belleve that costs such as these should be reported. 

, 
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CHAPTER 3 

TEST AJXD EVALUATION 

F-1hA operational squadrons are being formed prror to the completion 

of Navy and contractor testing Smce June 30, 1972, the Navy completed 

the second 

Codnactor 

* 1974, wrth 

prellrmnary evaluatzon and started servxce acceptance trials. 

flight testing wLLl continue through most of calendar year 

the completion of ground tests sllpprng into 19’75. 

I 

-I. 

lY.AVY PUNS AK0 ACCOMPLISBMENTS - F-14A 

Through October 28, 1973, the Navy had made 635 flights in F-14A's 

totaling 1,260 hours The orlglnal approach to Navy testing was to 

coordmnate Navy Prelxxrunaxy Evaluations (NPE), Board of Inspection 

and Survey (BIS) Trxals, and Technxal and Operational Evaluatxons through 

an Operatz.onal Test and Evaluation (OTE) working group. The Navy 

com@eted the second of three planned NPE's in August 1972. However, 

the ttird NPE, scheduled for Decetier 1972 was cancelled because of tzme 

constramnts and other testing was substituted. The Navy established 

the Jomt Evaluation Team (JET) in November 1972 to consolidate and 

execute remainmg test efforts 

Joxnt Evaluatxon Team -- - -- 

The Navy was forced to revamp their OTE program due to slxppages 

&n the F-14A development program and the late delLvery of production 

aircraft. In order to satisfy BIS and certain TECBEVAL and OPEVAL 

requzrements, the Navy established a JET program to implement the OTE 

obJectives Thxs program was to integrate BIS, TECBEVAE and OPEVALtestlng 
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requirements and to pool available assets xn order to accelerate 

testing and reduce redundan&es. However, JET appears to have 

been geared more toward satisfying BIS requrements than those of 

TECHEVAL and OPEVAL. 

Board of Inspection and Survey Trials 

The Board of Inspection and Survey began its initial phase of 

service acceptance trfals 'zn November 1972. BIS trials were 

originally scheduled to begin in June 1972 but slxpped pplmar~ly 

due to the crash of aircraft number 1 in December 1970. The 

conduct of BIS was further delayed when aircraft number 6 crashed 

on June 20, 1973, during contractor testing, requiring the JET 

team to provide a test plane (afrcraft number 5) to Grumman as 

a replacement for the lost aircraft. 

BIS trials are being conducted in two phases, initial and 

fPnal trial phases. TRe in%tfal trfel phase was held at the 

Naval Missile Center, Point Mugu, California from November 13, 1972, 

to February 28, 1973, to evaluate the F-14A's avionics, weapons 

control system, and missile firing performauce. The formal BIS 

trials final phase began February 28, 1973. 

'During BIS, the axrcraft is evaluated by three Naval Air 

Test Center (NATC) divisions-the Weapon System, Flight, and 

Service Test divisfons-to determine service suitabxllty. 

Weapon Systems evaluates the F-14A's avionxcs, weapon control 

-  --A 
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system and stores compatability. This segment of BIS has been 

completed and their flndlngs are scheduled to be publzshed in 

December 1973 The Flight Test Division reviews the aircraft's 

flying qualities and carrier suitablkty This segment should be 

completed in March 1974. The Service Test Dlvislon 1s responsible 

for evaluating alrcraft system and engine performance, all 

weather flight CapabllztJr, and human factors and 1s scheduled 

for completion in May 1974. According to Navy offlclals the fznal 

BIS repurt IS not expected uutil mid-1974. 

Navy technIcal evaluation 

The F-14A program TECHEVAT., was planned to run from July 1972 

through December 1973. However, le did not begln until November 

1972, and 1s expected to continue through June 1974, The delay 

In initiating TECHEVAL was also due to late aircraft dellverles 

and aircraft crashes. 

The Weapon System BIS effort was to have satisfied certain 

TECHEVAL obJectfves under the JET concept, but due to delays, 

the trials' scope was reduced. This resulted In the partial 

reduction or deletion of TECHEVAL rest items. Therefore, much 

of TECHEVAL remains to be done with follow-on effort contemplated 

after the completion of BIS, 

Navy operational evaluation 

OPEVAL was scheduled between October 1972 and December 1973. 

However, formal OPEVAL started m July 1973 and 1s now scheduled 



to be completed in December 1974. OPEVAL was delayed In part by 

late aircraft deliveries and the non-fulfillment of certazn OPEVAL 

requirements during the BIS trials by the .?olnt Evaluatxon Team. 

The Navy also changed the F-14A's OPEVAL scope by adding an 

Initial Operational Test and Evaluation @T&E) to satfsfy the 

requirements of SectIon 506 of Public Law 9%156. This law * 

requxres the Secretary of Defense to report operational test and 

evaluation results to the Congress when procurement funds are 

requested. Since OPEVAL had not begun, the Navy added the ICT&E to 

the OPEVAL plan and conducted it in September and October 1972. 

The IOTslE report issued in November 1972 concluded that the F-14A 

Weapon System demonstrated the potential to slgnifxantly enhance 

the attack Qarrier striking forceqs fleet ;ur defense and fleet axr 

superiority posture. The favorable results of the ICT&E were 

included in the Fiscal Year 1974 Presfdent's Budget Estimate, 

Aircraft Data Sheet. The IOT&E report, however9 also discussed 

several deficxencies and stated that certain crltical issues 

impacting on the total F-14A operational effectiveness and suit- 

ability were not addressed due to the limited scope of the test. 

This classified information, which would have provided full 

disclosure, was not included in the submission to the Congress. 

Results of Navy testing 

During Navy testing deficiencies are reported utilizing a 

BIS "yellow sheet" report format. Each defxiency LS classified 
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according to its seriousness with Part I deficiencies being the most 

serious. According to the Navy, all Part I deficiencies should be 

corrected before acceptance of the amcraft for service use. 

At October 12, 1973, 714 F-14A yellow sheets had been issued 

as a result of all Navy testing including 238 Part 1's. We were 

told that it is not unusual to have hundreds of yellow sheets 

generated during testing of an aircraft. The seriousness of Part I 

yellow sheets vary, for example, from excessive defueling tfme to 

ma-jor engfne deficiencies. In addition, some yellow sheets are 

written based on pilot preference or are due to a deflclency of 

a particular F-14A aircraft. 

A yellow sheet is considered open until corrective action 1s 

taken and evaluated or a decision is made that a solution is 

either too expensive or impractical. At October 12, 1973, 324 

yellow sheets remained open including 125 Part 1's. The Navy 

told us they were using one aircraft specifically to review and 

close out as many yellow sheets as possible. There may be open 

yellow sheets when the aircraft is deployed fnto the fleet but 

c we were advised that they would not be serious deficiencies. 

-. CONTRACTOR PLANS AND ACCOMPLISHMENTS - F-14A 

Pratt and Whitney completed engine development In 1971, and 

Hughes concluded its AWG9/PHOENIX demonstration program in 

May 1973, At September 5, 1973, Grunrman had completed its 

reliability and malntainability, and electrical demonstrations. 



Required segments of structural, aerodynarmcs, power plant, armament, 

equipment, avionics, and carrier sultabillty demonstrations remained 

to be done. 

Airframe and engines 

Flight test program 

Through October 28, 1973, 12 contractor F-14A flight test 

mrcraft had made 1,021 flights totalllng 1,845 hours. Ten of 

these alrcraft were used for Grumman tests and two for Hughes 

testing. The schedule and assignment of the 12 arcraft to the 

elements of the test program is shown In Appendix VI. 

Our 1972 Staff Study Indicated that contractor F-14A flight 

testing was scheduled to be completed in January 1974,however, 

Grurm~an's flight test program has been stretched to November 1974 

primarily due to the crash of aircraft number G during a SPAEXW 

missile separation. The crash had an immediate schedule impact 

of 9 months. This schedule change reflects the time needed to 

instrument arcraft number 5 to replace arcraft n~ber 6 and to 

complete weapon separation tasks. The schedule may be further 

extended if additIona tests are requnred to detemne the 

integrity of the missile launcher. The Navy ~111 pay about $4 

million for the delay and for aircraft number 5's re-lnstrumentatlon 

Other reasons for flight test program slippage included the 

adoption of the maneuvering slats test and spin preventlon programs, 

minor structural anomalzes and engine pro2lems. 

P 
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Ground test progrsm 

Major airframe ground testfng remaining to be completed includes 

structural and simulator tests. 

Structural tests fnclude static, fatigue, and drop tests. 

Static tests involve the exertion of force w%thout motion on the 

structure and/or component to evaluate stress levels. Fatigue tests 

isolate any structural tendencies to weakness or breaking through 

dynamic stressfng. Drop tests determine the load limits of landmg 

gear and other structural components. The status of structural 

tests is shown fn AppendSx VII. 

The scheduled completion of structural tests slipped from 

August 1974 to February 1935. Grumman officials attributed 

slippages generally to changes tn desim load testmg condltlons 

and the need for re-testing. 

Simulator (system integration) tests involve simulating 

different flying environments to determine if the flight control 

systems are functfonzng properly The automatic carrzer landzng 

system has not yet been integrated with the other flight control 

systems delaying completion of the test from August 1973 to 

December 1973. 

Corrected problems 

Grumman has correete&subject to Wavy revi.@) five of the more 

serious problems jdentified in our prior report. These include 

gun gas ingestion, hydraulic lines, Central Az Data Computer (CADC) 

relfability, nosewheef vibrations and arcraft spin problems. 



Corrective action for the gun gas ingestion was done at Grumnsn's 

expense. The modifications to alletiate nosewheelv%brations must 

be reviewed by the Navy but will involve no addItional expense to 

the Government. Certain hydraulPc tubfng in Lots I and II aircraft 

was replaced at a cost to the Government of $2 million. 

The CADC provides data for the flight control system. The 

origfnal dual channel CADC did not meet reliability specifications 

and was redesigned to a s9ngle channel unit at no cost to the 

Government. The new design wars subsequently modified to a super 

single channel CADC, and is being fnstalled in Lot IV aircraft 

at an estimated cost of about $1.9 m3llron. Lot I - III retrofit 

and Lot V' production costs have not been determined. The mew 

desfgn must undergo a rekability and maintainabilnty qualification 

test in December 1973. A final cost determjination will be made 

when &if the new unit is approved. 

Grumman was authorized $221,000 for study work on the spin 

problems . In Xarch 1972 the Navy adopted a spin prevention program 

in lieu of the spin recovery program. The spin prevention program 

requfred the development and testing of an aileron rudder 

interconnect (ARI), a spin prevention device. The device was 

installed on aircraft number 2 wfth favorable flight test results 

and will be demonstrated to the Navy in ~~~ ig74, TheNavy 

and Grumman have agreed to an fnterim billfng prnce of $516,000 

for developing, fnstalling and testing the ARI. Production and 

retrofit cost ~~11 be determimed when ardif the Navy decides to 

make the ARI a production item. 



Two problem areas, twbine nozzle overheating and fuel nozzle 

spraying pre-ignition, that affected the F-14A engine, have been 

corrected by Pratt and Whitney. The turbxne nozzle overheatlng 

problem was corrected by' two engineerxng changes. As a result, 

33 engines were to be retrofitted at a total cost of $5,778. 

Retrofit kits to correct the fuel nozzle spraying problem will cost 

in total about $72,000 and will be Installed durzng normal 

maintenance. 

PHOENIX /AWG-~ 

Hughes testing was completed on schedule m May 1973 but with 

several deviations from original objectives. The contractor develop- 

ment and evaluation test plan, approved by the Navy in Xay 1972 

called for development and evaluation flight testing to last from 

February 1972 to November 1972 followed by a 6-montti contractor 

demonstratron. The contractor demonstration was to precede all 

Yavy evaluation programs to ascertain the readiness of the 

armament system to enter Government evaluations. 

As with Navy testmg, various delays (such as crashes) have 

compressed the time avanlable for Hughes development and evaluation 

testing. This made it necessary to conduct Navy and contractor 

evaluations simultaneously. As a result, Hughes used data 

accumulated in tH?E II to satisfy a sigrnfficant portion of their 

formal demonstration requarements. The NPE II data used was 

supplemented by results of Hughes development and evaluation 

testing o Of 352 contractor demonstration oblectlves, 140 were 



satisfied prior to commencement of the contractor demonstration 

primarily with NPE II data 

Overall, Hughes considers the portion of the contractois 

demonstration completed In Yay 1973 to have had a highly satisfactory 

success rate -- 84 percent of the test objectives met or exceeded 

specifications. Remaining ObJectives were either deleted/deferred 

(13 percent) or not tested (3 percent). The reason for deleting 

or deferring certain objectives was attributed by Hughes to such 

things as nonavallability of certain assets (high speed/high 

altitude targets, specially configured mrsslles, safety of flight 

consideration, and nonfeaslbxllty of Instrumentation). The Wavy 

rritnessing team for the demonstration and Hughes agreed that certain 

demonstration objectives would be deleted or left as open items to 

be demonstrated as assets become avajlable. 

A report by the Navy team which witnessed the demonstration 

had not been issued at the end of our review. According to the 

witnessing team, the Navy generally agrees with the numerical 

results of the demonstration as presented by Hughes. However, the 

witnessing team did not believe Hughes demonstration plan, as 

approved by the Navy, called for specification requxrements to be 

fully demonstrated. Hence, the Navy witnessing team was unable to 

make a specification compliance assessment for some test objectives 

The Navy intends to use data from other Navy PHOENIX/AWG-9 test pro- 

grams to satisfy speclflcatlon compliance requirements. 
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Arcompllshments 

At December 31, 1973, a total of 76 PHOENIX rmsslles had seen 

launched There were 55 successes and seven no-teTts resiLtmg In 

an80 percent success ratlo Of 32 PHOENIX launchings from the 

F-14A, 26 were successful and there were three no-tests resultsng 

In a 90 percent success rat10 

The rmsslle however, StLlLL has not been tested to Its full 

designed operating parameters, prlmarlly because of zest raxe 

llrmtatlons Speclflcally, the mxsslle has not been tested under all 

weather condltlons, agnlnst certain types of targets, or over all 

extremes of Its planned operating envelope. 

Corrected problems -- 

In our prior report we ldentlfled several technxal problems 

and potential areas for future problems on the AW-3 and PHOENIX 

Since then, the Navy and %ghes have completed addltlonal testing 

which shows most of the xsues have been alleviated 

The AWG-9's mxiltLple track capabiLIty has been Improved, 

although further demonstration 1s requred There have been design 

changes to the transrmtter and grldded traveling wave tube which 

have Improved Its performance and rellablllty Weapon control 

system computer operations problems have been overcome The 

AWG-9 detection of high-speed targets has Improved Software 

changes wll.3. be needed to make the increased capablllty possible 

Operational tebtlng of the electronx counter counteraez?ure 

(ECCM) was performed in October 1972 by the Na;ry, but tne Navy report 

concluded that ECCM needed xmprovement Hughes has begun an Improveme?-, 
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program The advance capabxlrtles were verlfled in a test bed in 

December 1973 and testing In a F-14A 1s scheduled for “a/ 1974 

CUWNT PROBLEMS - F-14A __- ~-I-- 

Arrf rame and engines ----I_ 

Current problems UI the airframe and en&ne which 5x1 been 

reported previously include tall clearance, aIrcraft wexght, engine 

stalls, and engine nozzle shroud outer seal fdllure 

Tall clearance - - 

During carr1e.r landings, it is possible that the F-14’s 

tall could strike the carrier deck This posslbillty is increased 

when the Direct Llf% Control (DIR) feature LS employed DiC 

Increases the aIrcraft’s pitch during a carrier approach The 

problem’s operational sLgnifxance was to be deterrmned during 

the Navy’s carrier sultablllty sea trials scheduled to begin In 

November 1973. We were subsequently informed by the ITavy tb,st 

tall clearance was not a problem m the sea -trials 

Axrcraft weight -~- - -- 

Axrcraft weight growth continues to be an area oE concern. 

%17_e actual reported weights have Increased since June 1972, 

the Navy advAsed that the rate of Increase on thx progrsm I s 

I less than that e-xpersenced on prior Navy aircraft programs 

EngJ ne stalls -- . 

c? The F-l&A engine has experienced engine stalls at bgh 

speed/high zltltude and l.ow speed/hgh altitude 
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Bgh speed/hxgh altitude stalls are due to en@ne axr Inlet 

dlstortron whach produces engine/mnlet mcompatabxlxty Grmmm has 

modzfled the inlet ramp schedule to Improve mnlet/engme compatablllty 

Low speed/hsgh altxtude stalls occw in both afterburner and 

non-afterburner modes. The non-afterburner stalls occitr during 

homzontal alrcraf't movements, whxh pxoduce xnlet dxtortlons 

makmg the engxte more susceptzble to stalls. Pratt and Wtney 

subrmtted a comprehensxve and costly ($6 mlllon) proposal 

addressing both afterburner and non-afterburner stalls The Navy, 

however, reJected %hzs due to" Its cost ayld coqlemty and chose a 

feature whxh provides greater stall maran through a 10 degree rudder 

switch. Grumman us to prepare a proposal for tZvs solutson. 

Afterburner stalls occur when shutting down from afterb;uper 

to low power Although the total Pratt and mtney proposed 

solutaon was reJected, the Navy 1s evaluating a portion of the 

proposal whxch calls for afterburner control refxaelnents 

Nozzle shroud outer seal failures - 

During November 1971 Navy flight tests, the F-l&A engines' 

nozzle shroud outer seals -- also known as "flipper seals" -- 

broke off because of stress concentratxons at seagl welds The 

seals provide a smooth contour between the exhaust nozzle of 

the engsne and the aIrcraft Navy and Pratt and Utney 

representatives stated that loss of seals has a small drag effect 

on aLrcraf% operation but does not effect performance \ 
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Two tested redesigns have falled to solve this problem, although 

anltlal results of a third redesign being tested appear encouragxxg. 

Pratt and Whitney estimates that $243,100 had been spent through 

August 31, 1973, on thas problem and that a solutron wrll necessitate 

retroP1t of all eaglnes, 

AWG-9 

Smce 1971, 

slxghtly because 

testmg of the AWG-9 system has been llrmted 

of lsrmtatlons of the test &'acllz.tles 

Pulse doppler performance of the AWG-9 radar system xn the 

clutter region remains slightly below speclflcatlon 

PIIOEEJTX 

Testmg of the rmssxle has been slightly lxttuted due to 

test range lxtntat;lons and the lack of reallstx targets 

The mxsxle has experienced some problems wxth certain 

warhead mechalvsms J-n the areas of rehablhty and their ablllty 

to functaon properly in an all weather and chaff environments 

I?-14B DEVELOPMENT 

Pratt and T/JhLtney is continuing development work on the F-401 

"B" engine whxh began m March 1970 Funding of the development 

effort has decreased from a $100 mL11xon level m f'xscal years 

1972 and 1973, to $17 and $27 Ilullxon in fiscal years 1974 and 

1975 l 
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The origIna “B” ene;sne development test plan provided for 

varLous tests lncludlng a PFRT and two &T’s The PFRT was to 

demonstrate the enanes surtablllty for flight test use wkle 

the QT dexzz!xates the engines suLtabllaty for production AS 

of August 3bL., 1973, about 12,000 hours of full-scale engine 

testing mcludmng 5,400 hours on Navy engines had been completed 

In addltxon, about 4,100 hours of Joint Navy/Axr Force flight, 

ground, and core en=ne testmng had been completed a5 that date 

Preliminary Flight Rating Test 

PFRT for the F 401 engine was completed on January 9, 1973. 

A total of 438 discrepancxes were recorded durxng the PFRT and 

the post-test inspection. Of these, 124 were considered as normal 

wear and required no specrfic action. The Government required 

the contractor to correct 234 of the discrepancies to meet QT 

requirements and 26 of the discrepancies prior to the first 

YF40P/F-14B flxght. For the other 54 discrepancies, fixes were 

either required or considered highly desirable for incorporatron 

into flight test engines. 

The orIgina contract speclfrcatlon requxred 12 hours of 

altitude testing at Mach 2.4 during PFRT. The PFRT test plan, 

however, required 10 hours at Mach 2.2 and only 2 hours at 

Mach 2.4. The engine was actually run for 12 hours at Mach 2.2. 

According to Pratt & Whitney and Naval Plant Branch Representative 

Office officials, the test was run at Mach 2.2 In order to avoid 

the fan blade flutter problem, 
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In March 1973 the Navy notlfaed &at-t and IWhitney that an 

F &Ol engine havzng a fix to the flutter problem would have to 

be tested at Mach 2.4, but the Navy &d not speclSy the nuniber 

of test hours In August 1973 Pratt and %tney unformed the Navy 

that the test requirement had been met by mng an engine at 

Mach 2 4 for 4 2& hours, and that dlscrepancles noted durrng the 

PERT had been corrected. The FORT report wkuch was to have been 

approved by March 31, 1973, was condltronaUy approved on 

October 31, 2.973 The Navy stated that the contractor does not 

concur wrrth some of the condrtlons and negotlatrons are taking 

place 

Quallflcatlon tests - 

&T’s Were scheduled to be completed by June 30, 1973. Ilowever, 

m August 1973 the contract was modlfzed to delete t’ne QT requlre- 

merits and added a 60-tiour substantlataon test Thus modlflcatnon 

was necessary because avaalable Navy funding was not sufficient to 

contmue the development and testzng -program through completion of 

QT. 

) The purpose of the 60-hour test 1s to evaluate several design 

changes that have been Incorporated In the F 401 engine smce the 

completion of the PF’RT The Improved engine would increase the 

f1~gh.t envelope The 60-hour test scheduled to be completed by 

Se&ember 30, 1973, started on September 10, 1973 On :3eptetier 21, 

however, the test engine experienced a failure and was destroyed by 

fire. The failure occurred m the fourth-stage compressor area, 

itue to a loose rear compressor variable van lever arm 



9 :I~wM, GO-how subs&xitz&ion test began Nr~urembcr I,, I')',' :, 

wx1 falled on November 27, 1973, due to second atage k~w~ne 

fa&xre resUtlng from fakgue of the turbine spacer Alternate 

spacer designs are being evaluated As of March 18, 1974, the 

Navy was m the process of determmmg future program dlrectlon and 

F;he test had n3t been resumed 

F-14B flight test program 

The fxrst F-14B, aircraft number 7, made its first flight on 

September 12, 1973, at Grutuman's facflaty In Calverton, New York. The 

flight test aarcraft has attamed spe&s of 1 6 Mach at 42,50_0 feet usmg 

PFRT prototype F-401-PW-400 engmes. According to Grmoman,the ObJectlves 

of the flight were satisfactorxly met. There were, however, 117 

flight res trictfons 1x1 effect. One additlcmal aircraft designated 

for the B program, afrcraft number 31, IS 1x1 storage pendlng a 

Navy dec%slcm on the F-14B program. 

The completzom of GrummanDs flight test program has slipped 

from October 1974 to April 1976. Grumman officials attrrbute 

the slip to englnedevelopment problems and late engine delfverxes. 

Continuance of F-14B development beyond June 1974 will 

depend on the Navy's ab~llty to fund the effort. Flight testing 

through June 1974 wxfl focus on safety of flight and engine 

testxng 
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Corrected pri>blems - 

Pratt % T&tneJ 3as encountered several development problems 

Most of the problems have been experienced on the 4~ lorce's 

F-100 engine which 1s xn a more a$vanced development stage than 

the Navy F 401-IX-400 engme However, development problems generally 

xtvolve both engrnes sLnce their design 1s slrmlar 

Pr,~blem,; thak have been corrected mclude exhaust nozzle 

overtenperature, maxn rUe1 pump and corn5ustor ilrrer dur=Cnlllty 

and high engine operatxng temperatures Other problems whxh 

have been corrected xxlude fan stator deflection, fan blade 

flutter, compressor disk growth and turbine blade cracking. The 

correctlon of these problems has added to the total costs incurred 

m the engine develoyment program. 

Current problems 

TWO problems present In the F 401-PW-400 engine development prog-w 

mmlve fan stall and compressor durablllty. 

Tan stall 

Early flxght testing of the Axr Force's F-15 aircraft 

identlfled areas where Improved fan stablllty would be needed for 

the alrcraft to achieve stall free operation throughout the 

flxzht envelope 

During the engine development progran Pratt & ?hltney 

lnvestlgated a number of fan confxguratxons, however, none 

achieved the desired fan stahillty goals Subsenuently, a 

bulged or "reduced span ' fan was developed for use -Ln tile 

F INI enmlne, which Improved fan stabllxty dowever, the 
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Navy eqects Pan cAal1 problem during the F-14B flight test 

proeTa -%s ?, result, the bulged fan 1s also being consldered 

for the F 401-i%?-~i13 engme. 

Coqressor durability _--- ---- 

Various malfunctions or failures associa5ed cslth compressor 

duraball_lty have oc~rred throughout the F 401-W-400 engine 

developzne~t and test program The most slgnlflcant failures have be?n 

those xn xqhlch compressor blades or vanes have craclced or broken off 

In several instances, the faxiures have caused fires and extensive 

damage to the test engines. 

Efforts to Increase compressor durability have been dlzected 

toward strengthening compressor blades and vanes by xncreaslng 

their thickness, To reduce the recurrence of fires, many com- 

pressor components have been replaced wxth components made of 

a less flammable alloy Engines xrlth these changes have 

demonstrated a marked improvement In compressor durabxllty. 

There were however, six unresolved problem areas associated with 

F 4OI-PW-400 compressor durablllty, most of which were classified as 

minor by Pratt & Vhatney 
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CHAPTER 4 - 

sw~us OF THE ~RSATIW?: A~ONLCS SHOP TEST (VAST) ------ 

The VAST is an automated statIon for testing anonxs components 

installed 1.n the F-14 azrcraft VAST 1s also supporting the E-2C and 

S-3 axcrafts and will be mstalled on alrcraft carrkers and at shore 

sites The first carrier deploJrment wxth VAST ~~11 be In support of the 

F-14A and E-2C (whxh IS scheduled to be accomplsshed IA calendzr year 

1974 > 

VAST stations are being proccrred oy t"le Navy under contracts wxth 

l?RD Electronxs VAST test program sets (TPS's), wkuch provide software 

xtterface between the VAST statxon axd the av1onx unxt to be tested, 

are developed by Grumman and are funded by the F-14 proJect offlce 

At June 30, 2.973, estimated F-14A TPS costs had xncreased $20 5 

mtlllon from the $68 5 rmllxon estznate of September 1971 ThLs mcrease, 

according to the Navy, was prlmarlly due to (1) a $13 1 rmllLon increase 

UI fiscal year 1970 and prior years TPS costs tihlch were prevxously 

ormtted, and (2) delays wbxh have occurred m the development of E-14A 

TPS's , generally due to testing problems whxh require soft-/Tare modlflcatlons 

At June 30, 19'73, 15 YART statlons had been delIvered Ten of the 

szatzons were dellvered to Grumman for dse xn the development of 

computer TPS's The remalnrng five were delivered to Navy shorebased 

sites at; PoLnt Mugu and Mxramar, Callfornla 

Origznal Navy plans for VAST/F-14 support called for the development 

of 243 TPS's for selected avxonlcs components As of September 15, 1973, 

Navy plans called for the development of 232 TPS's, gf whxh 43 have 

been delrvered. 
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We were xnformed by the Navy that no mayor compatablllty pcO’ble23 

have been e-qerlenced In the VAST/F-l&A effor-c and that TPS development 

delays have occurred bu12; serious support problems ax not antlclpated 

When the F-14A 1s deployed, the Navy plans to test manually -nth VAST 

and provide addltlonal &vlonxs spares for those LUU~S for which TX's 

are not available We belleve (see GAO VAST staff study of March 1974) 

that the avazllablllty of VAST hardware and TFS's are essential because 

their nonav%lablllty could impact on the effective loglstlc support 

of the F-14A, E-2C, and S-3A arrcraft programs In tLus regard, we 

so-ted that the Congress could lnqulre into the followAng areas of 

concern 

--Navy plans to assure that the required level of spare 
avxonlc support 1s provided until the complete software 
package 1s made avazlable. 

--B&y plans to assure that the software in use LS updated 
concurrently with installed aircraft a7rloxnc equipment 
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CXAPTCI? 5 -- 

FISCAL YEAR 1974 AIRFRAID: PRO'.XJKIE~?T 

On Sentember 24, 1973, t3e Gavy and Grumman executed a new 

contract for 50 F-14h alrcraft to be effective upon enactment of 

the Department of Defense Authorlzatlon and Apnroprlatron Acts for 

Fiscal Year 1374. 

CONZ'RACT PI'OVISIONS 

The fzxed price zncentive contract for the 50 T-14h alrcraft 

and Integrated Logzstfc Support Management Program Includes the 

fol.lowLng contract targets. 

Target cost S281,500,000 

Target profit 25,000,OOO 

Target price _$306,500,000 

The contractor's 3.9 percent target proflt 1s subject to a 

80/20 Government/contractor cost sharing for any amoclllt of over 

or underrun of target cost, however, in no event shall the fInal. 

(ceiling) price exceed $325,000,000. The payment provisions 

include the August 8, 1972, Advance Payment Pool Agreement. 

The contractor 1s to deliver 6 aircraft per month from May 

through December 1975, except for September and November when 

7 aircraft are scheduled for delivery. 

The aircraft are to be furnIshed in accordance with an 

August 3, 1973, speczflcation which revised the orqlnal speclflcatlon 
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contained In the development contract. The new axcraft 

speclflcatlon requxres somewhat lesser performance to reflect 

performance actually demonstrated to date under the development 

contract. 
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APPENDIX 1 

F-lb/PHOENIX 
PROGRAM COST DATA 

(DOLLARE IX MILLIONS) 

cost 
Category Development 

. 
Development 

F-14A 
F-14B 
PHOENIX 

$ 731.0 
243.0 

94,o 
1,068.O 

Procurement 

F-14A 5,192.o 
PHOENIX 442 4 

5,634.4 

Military Consrructlon 

F-14-A 0 

Total Program Cost $6,702 4 

Quarrhtles 

Fd+A 469 
PHOEl!lIX 2,3% 

Prograln unit cost l 

F-1kA 12 6 
\ r'-lkA/B 13 1 

PT-IOENIX 225 
-. 

Current Current 
(June 30, 1972) (Sept. 30, 1973) 

SAR SAE 

$ 1,097.2 $1,103.8 
363.1 398.1 
166.2 16642 

1,626.5 1,668.l 

3,804.6 4,999.6 
947,5 946.9 

4,752.l 59946.5 

6.7 7.2 

563385.3 $7,621 8 

313 
2,457 

334 
2,457 

15.7 
16 8 

13.3 

453 
19 5 

453 
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1) 

Effective 
date 

Airfrane (aircraft and 
trainers only) 

-Y”Wl9-6% C-0422 Lot I 

Lot II 

Lot III 

P"?FvIY r?issile -- - 

- WWlQ-fr"-r-c)h33 

Weapon control system 

-wn19-73-r-3207 
I 

VI -~mn29-71-c-n355 
co 

I F-l&Q encrme development - 

-F33637-7%C-ohm 2/ 

F-141 envines 

-Un0019-72-C-0185 

2/3/6Q 

12/31/6', 

9/3n/m 

FPI 

FPI 

FFP 

$368 4 $36 3 9 86 $404 7 

118 8 13 3 11 1 132 1 

$458 2 124 4 

141 1 I.18 8 

238 2 U/A 

7/l/69 CPIF 24 5 20 81 26 5 32 2 135 5 

11/2n/70 FPI 66 1 64 97 72 5 81 0 122 5 

10/:3/cl9 

lO/lf7') 

3/l/70 

FPI 

FPI 

CPIF 

FPI 

F-9 G/ 

85 2 85 10 0 93 7 100 0 117 4 

125 8 12 6 10 0 136 4 146 6 116 5 

l/29/71 

272 0 

79 0 

21.8 

10 I) 

80 293 8 

12 6 89 0 

1217171 

458 6 $; 

94 8 

Xi.6 

N/A 

119 6 

N/A 

J DEFIYITI'ED CONTRACT DA-L% OT 4ZJOR F-14/PHOFVIY COWRMTS , 
AT J111F -%, 1973 

Tyne of 
contract 

1/ 

CPIF - Cost Plus Incentive Fee I/ FPI - Pixel' Price Incentive FFP - Firm Fixed Price 

?! avy and Arr Force shares the cost equally 

31 Fstimteti price at completion 
&/ Originally issued as an FPI ccmtract Converted to FFP in March 1973 

TarRet 
cost 

Target profit 
percent 

amount of cost -- 
Taryet 
price 

Ceiline or CciIFnv as Shari-z rat*0 on 
firm fixed percent of xrce?tfJe confracts 
price target cost CCovernoentlco~tractor~ 

70133 

70/m 

8r)/21 over - 691&r) undc 

m/27 

85/15 

SS/lS 

go/10 

55145 

b 



CRU'lXAA AEROSPACE CORPORATIOV'S 
ESTIYATE AT COWLETIOV OF TW PSXCE CnST AND L')SS OU 134 AIPCR.AFT 

EYCLUDING SPARES k,3 SIY'PDRT CQUIP'?C~T -- 
AT JVW 30, 1973 -- 

@ollars in fi4llliOns) 

Vumber Original Price of Government 
Lot of 

I 
target authorized share of cost Estimate at comDletion 

* -her Aircraft price charges overrun Price cos c Profi: (Ins+) 
VI 
u3 I 6 $ 398 0 $ 34 9 $ 55 1 $ 478 0 $ 5064 $ ( 2s 41 
I 

II 6 173 6 10 0 14 9 198 5 214.0 ( 15 5) 

II? 26 242 1 28 4 i-1 270 5 299 3 ( 28 $1 

I” 48 227 0 41 4 27 9 29B 3 343 7 ( 47 5) 

1 48 184 6 13 1 197 7 285 5 ( 47 $1 

134 
$1, 

2l-5 3 $114 7 
$111 

0 
$1,441 

_-- 
0 $1,648 9 (277 9) 

-- 

-/ Since Tot III 1 a$ fir-! fixed price, the Government does not share the cost overrun 



rfl -- a- 

/’ APITVIII’ IQ -- ---_ 

I 
3c4 

Month -- 

San 1972 

Feb 

March 

April 

May 

June 

July 

A% 

Sept 

Oct. 

Nov 

Dt?C 

Jqn 1973 

Feb 

Yar ch 

April 

May 

June 

JUlY 

Jwl 

Sept 

Ott 

Nov 

Dot 

Jan 1974 

Feb 

Ynrch 

April 

May 

JWIQ 

July 

Aup 

%.?pt 

Lot ITI Lot I\ lot v _c_~ __-A_- -- - --e-e- - --- 
Ciginal 

__-_-- 
%-Vi5CCl Orirfml Rcv~'.< pi Orin3nil ’ 81 

~clwlulc $cltedule Actual Pchedule s~‘lcdulc PClU?l =Cl\Pl’UI~ 9c I I ____ _-_ __- __--- - ----- ------ _ ‘5’ 

1 

1 

1 

1 

1 1 1 
a 

1 1 1 

2 2 0 

2 1 1 

4 1 1 

4 2 2 

4 1 1 

4 1 2 

2 1 4 

2 0 4 

3 1 4 

3 3 4 

3 1 4 

3 2 4 

"L"* 1 :I 4 
-. 

“3 
a 

4 

x - 1 4 1 
z 

3 4 5 2 

4 5 5 

4 5 9 

5 

5 

5 

4 

4 

4 

5 



COFTp~RRJ$OJ OF ORIC;I’IAL AVD RFVIJT-TI =A-“1 WIFS~~ITII KITI d XIBFRJ’, 5 D-1 I:rRIFS --- --__- 
Lo c lt' I\ l ------ 

AT DLCl I't'l-' 31, 1973 - 

Month -- 

Ott 

Nov 

kc. 

Jan 1975 

Feb 

March 

April 

lot XIX Lot w Lot v ---------- 
Original 

--- - --- 
lkviscd Origin31 kvised Original lrvi cd 

Schedule schedule Actual schedule schedule - - aI_- 4ctudl schcdulc schrdulr --__ -- ------ 

6 5 

6 5 

6 5 

5 

6 

6 

6 

Total 26 26 25 1/ 48 48 16 48 ---Ti- 

A/ Aircraft 31, an F-14B version, is in storage pending a Yavy drcislon on the 
F-1411 program 
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APPEVDIS v 

UTILIZATION OF F-14A AIRCRAFT 
IN FLIGIJT STATUS 

AT SEPTEMBER 30, 1973 

Number of ail'craFt Use 

7 Contractor test program 

4 Awaiting Navy acceptance/delivery 

7 Training at Naval Air Statmn Mlramar 

6 Being used by the Operatxmal Squadrons 

11 Navy test programs 

35 In flzght status 



Aircr1ft 
numb< r -- __- 

1v 

2 

3 

4 

5 

5 (6) 11 

8 

9 

13. 

13 

14 

17(1&' 

F-14\ 01 ,TRKi'O" Fl 7r 'I- 7 ST I-'?I~~TLVI -_-_ _ ---- - -__---_ 
STAfll> IT SIPTI I I 21, 1773 _------- 

font I slippl~c 

(in,~rovcmcnt) 
lest sc~edulc 4incc ---- 

Test --- -- Begin- 
----- -- 

Tnd Ikcc her 5 1977 -- --- -------L-- 

Hip11 9p~ef.I performance, August 1971 December 1973 2 
flying qualities 

Low speed perEormance, May lo71 January 1974 5 
flyinp, qualities 

Structrual calibration September 1971 June 1974 7 
and demonstration 0 

HuChes Airborne Weapon Oceober 1971 February 1973 1 
Control System 
evaluation & demonskation 

Grumman Airborne Weaoon 
Control System evaluation 
and demonstration 

Missile separation/ 
equipment demonstration 

Aeronautical performance 
demonstration 

Hughes Airborne Weapon 
Control System 
evalu?tion/demonstration 

Grumman Airborne Jeapon 
Control System 
evaluation demonstration 

Functional compatability 

Rcliabilityl'faintcn~ce 
demonstration 

Carrier suitability 
demonstration 

November 19 71 

November 1913. 

December 1971 

kcember 1971 

Yarch 1972 July 1974 7 

April 1972 ‘Iay 1374 6 

"ay 1972 AU~US t 19 73 (3) 

February 1972 March 1974 2 

Nay 1973 (2) 

Yovember 1974 

Yay 1973 

3 

11 

(7) 

If Aircraft 5 replaced aircraft 6 which crxhrd June 20, 1973 

21 Aircraft 17 replaced aircraft 10 which crxhcd Tune 30, 1972 

3 Huyhrs required tcstinp completed in r?lr 1973 Illq4WS still occlsion~l1 " '1' 
alrcrlft when the Navy isn't 
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APPWDIY VII --- 

TEST 

Static 

Ultimate 0eslgn 

Failing 

Fatigue 

Dron 

Ultxmate Design 

Falling 

STATUS OF F-14A STWCNRAL TESTS 

Percent completed at Scheduled 
September 1.5, 1973 completion 

100 

47 

20 1’ 

100 

0 

February 1974 

February 1975 

'latch 1374 

L/ Grumman had reported fatxgue tests to be 23 percent complete at 
September 15, 1973. &wever, thus figure was the rompletlon rate 
of only one of three fatigue test phases. 
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\ \ 

yt, y-e- 
\ 

t 3 
-I 

Development 

F-14A 

F-14B 

PHOENIX 

Total Development 

Procurement 

F-14A 

PHOENIX 

Total Procurement 

Milatary Construction 

F-14A 

PHOENIX 

FUNDING STATUS AND OUTYEAR PLAN 
FROM INFORMATION CONTAINED IN THE 

September 30, 1973 SAR 
(Dollars in Millions) 

Current and Prlar Years 
(Approprxated) 

1,063 4 

353 6 

164 6 

1,581.6 

Budget Year (FY 74) Ta Complete Current Estimate 

40 41 0 

17 0 27 5 

1.61 0 

59.0 27.5 

2,066 4 693 1 

375.6 96 2 

2,442 0 789 3 

38 

0 0 

34 0 

0 0 

34 0 

851 7 2,742 7 

Total Mrlatary Construction 38 

Total Program 4,027c4 

1The program acquisition costs by weapon system as 

7.2 

7,621 8 

presented an the DOD Budget for FY 1975 were reviewed $Zj 
Included for FY 1975 were $756 3 million for the F-14A and $99 5 million for the PHOENIX programs Also 
included were FY 1974 costs which showed RDTGE increases of $ 3 million for the F-14A over those costs i-7 
shorn IQ the September 30, 1973, SAP, E 

1,103.8 

398 1 

166.2 

1,668 1 

2,240.I 4,999 6 

475 1 946 9 

2,715 2 5,946 5 

72 

0 




