
UNCLASSIFIED

AD NUMBER

ADB011275

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies only; Proprietary Information; 27
MAY 1976. Other requests shall be referred
to Commandant, Air War College, Maxwell
AFB, AL 36112.

AUTHORITY

WHS ltr, 9 Oct 2008

THIS PAGE IS UNCLASSIFIED



<-N

Air War College

~Sf: jTtJD LOCKHEED ANP THE -VA~

SP FESsIONAL

C-3 Ustribution limited to 1.S. Oovt. ageuclegol y:

,J!0A*4 Info. ; 2 7 MAY 1976 Other reque.ts
" i his docuwosit ,at be rd to

AIR WAR COLLEGE
AIR UNIVERSITY

UNITED STATES AIR FORCE

MAXWILL AIR FORCE BASE, ALABAMA



Best
Available

Copy



ACCESIO

ly-....... .........AIR WAR COLLEGE
~ C~ AIR UNIVERSITY

REPORT No. 6060

CAS17 STUDY: LOCKH{EED) AND) T1E. C-5A

by

John X. sbu1I:. 

A RLPSI;4WCII REPORT SUBIIMTTED~ TO THlE IFACKI i

1AXWICLL Ailt FORME USE, AMA

April 1976



ABSTAINL9

This research report represents the views of the author and

does not necessarily reflect the official opinion of the Air War

College or the Dori-rtient of the Air Force.

This document is the property of the United States Government

and is not to be reproduced in whole or in part without permission

of the Commandant, Air War College, Maxwell Air Force Base, Alabama.



AIR WAR COLLEGE RESEARCH REPORT SUMMARY

NO, 6060

TITLE: Cnse Study: Lockheed and the C-5A

UTHOR: John N. Shults, Lt. Colonel, USAF

A brief summary of the need for the C-5A aircraft by the United

States and Lockheed Aircraft Corporation serves as an introduction

to a discussion of the reasons behind the cost overrun involved in

producing this massive aircraft. Government procurement practices

are examined with emphasis placed on the Total Package Procurement

Concept and the resulting C-5A contract. The causes of the cost

overrun in the areas of contractual obligations, equipment problems,

and management inefficiencies are presented along with a discussion

of the alleged concealment of the mounting costs. Finally, the

lessons learned from the C-5A experience are summarized
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CHAPTER I

INTRODUCTION

One of *: tilitary procurement programs which resulted in

causing confusion and mistrust in the American public toward defense

expenditures was the so-called "cost overrun" in the development and

production of the C-5A aircraft by Lockheed Aircraft Corporation.

*. Since the need for public conflnce in defense procurement programs

is of utmost importance when purchasing modern weapon systems,

lessons leared from the C-5A procurement experience must be applied

to future acquisition programs. The purpose of this case study is

-. -- to provide a vehicle from which these lessons can be draw, To

accomplishl this purpose, the. study will examtmne thos": point's which

are pertinent in considering the Air. Force's procurement of the C-SA,

dolineaLw the problems encountered by Loktkhoud in producing the air-

craft, and swamarize the lussons learned. Hopefully, review of this

j study will result in stimulating those personnel Involved in acquir-

ing future ystems toward doing a better job, thereby regaining

public confidence in military prourement practices.

I1110 study iS not a chronological documentary, but rather a

compendium of those aspects of the C-SA procurement experience which

appear to have had the greatost bearing on the increase I program

costa. The material was drawu from a variety of sources, none of

which could be considered entirely objective in its tteaatuemt of the

circumstinces surrounding the situation. The tiwe period exointed



bog ins in 1965 with tiic award of the C-5A conLract to Lo.) Mheed using

the Air Force' s new TOM V Packaget ProcureletL Concept. I t ends ill

1968 wheni Mr. A. E. Fitzgerald, De puty for M~anagement Syst,7ms in

the Air Force, ackniowledge'(d a $2 billion overrun in the C-5A pror.1ire-

nient program. Commmits on C-5A eqUip)mOent pl-M01)11S .-re As current

as unclassified sourcos will permuiL.
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CHAPTER II

BACKGROUND

To place the acquisition of the C-5A aT. relbited overruns in

perspective, one must first look at the bac around of the problem

I and feel the magnitude and complexity of not only the dilawm in

which Lockheed found -itself but also the size and performance

ch racteristice of the aircraft.

Descrition o the C-5A

I It is difilcult to describe thn sheer size.of the C-SA in worde.

SPerhaps Berkeley Rice dcribed it hest inhis book The C-5A Scatndal*
when he said:.

The C-5A is not mc-rely hugt- it is a public rela-
* tions man's dream. Only 1 yards shortor tbou a foot -

ball field, it, his a 223-foot %iutg atru. and a tail six
stories high. Its four, 16-fott, 7000-pound turbofan.
jet enginos are twice as powerful as any itn existtnce
and could furnish electricity for a city i .50,000
people. It. cavernouo fuselage can swallow 14 jet
.fighters, 50 Cadill.cs, or a 250,000-pound assortment
of tanks, olicopturs, cannons, trucks, or other
equipment.

I Despite its massive size, the C-SA handles easily, climbs quick-

ly, and reaches speeds ovar 600 miles per hour. Accordiag Lo its
specifications, it Can carry twice the cargo of the• next largost

military cargo plane. It can theoretically f-ly nearly 3000 miles,

land, unload, take'off oik a 4000-foot dirt runway, and return to its
base without refieling. The C-SA is desigsed to opqrate at te-pera-

tures ranging from an Arctic 65 degrees below zero to the steaming



120 degree heat of Southeast Asia. 2 A built-in malfunction detector

electronically monitors 600 test points, locates any troubles, and

prints out repair instructions.

Special features permit the C-5A to operate into primitive

I ..anding strips that have no mechanical facilities for unloading.

The plane's 28 tires can be deflated in-flight for landing on unpaved

runways. It can lower !L.t:if three feet for loading and unloading,

and whleeled cargo can siamply drive tip or down its built-in ramps.

Because its nose swings up on hinges, the pl Me can be loaded or
unladed at ho:h end cuLting the oormal load/uaload tite in half.

T!u the eveot of resupply requiremItls- not n ar it field, the rear of

.I: the aircraft can be opened in flight to permit airdrops of single

I "ods up to 50-,000 pounds. It is equipped with spect4l avionics

w, hicht "Aable Jt td pinivoint ony targot .location ;t night or in.

Ii
,,. U.S.Need for thie C-SA

SWhat utility would the. C-511provide to the Untited States Talk

concerning the need for the giant jet transport began to be heard

around the Pentagon by 962, early ii thu reign of Defeono Secretary

Robert McNarrao Vit h a fleet of such planes, tie Uttited States.
would be able to deploy fully equipped forcei around the world .on a

day's notice. This coul mean reducing the need for large contim-

gentsof I.S. troops staionied abroad, thereby cutting the bal-nce

of payments deficit as well as defense costq. lst important, this

capab~lity of iraiediate magsive intervention would provide a more
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flexible response to brush-fire wars and other strategic threats.

It will enable the United States to move major combat forces into

4
action in hours rather than days or weeks.

The military capability offered by an aircraft like the C-SA

would significantly increase the strategic options available to the

United States. Just 12 of them cuuld have handled the entire llerli3

Airlift, which rtquired 224 planes in 1948. A fleet of 100 C-SAs

could transport 15,000 comhat troops, including their eq'ipwent,

from the U.S. to Europe in 24 hours. As one Defense Utpartment

official noted happily, "This will men an Army Division in KAnnas

5.-
is just ie much oni the front lteR as Miw In Germany."

Lockhoed' s Need for the C-SA

in December 1964 the Air force Issued a Request for Propusal

(KW-) for C-SA contract bids to thr.. large aircraft nanufacturiR

copauies--tockhed. Boeing, and, t)ouglan (now ReDound0 i-Douglas).

ie competition betwten thesne cowpanit's for the contract award was

intense. The reason tor this ilntenity went beyond the desire to

win a goveraunet contract. As Fortune tgazine pointed out at tilt

time, all three companies were ".n.. ware that th stakes were

appreciably greater thea. the program itself. The winners could

expct to get a corner on the couuwrcial tarkut for a plane that

promises eventually to become a standard workhorse of the air trans-

port business." 6  In effect, the wintner of the C-SA contract would

be financed by the Air Force while it developed the necessary tvch-

nical and production expericnce for a potetially far mk:re profitable



~commercial airplane.

. c Lockheed, however, had other considerations in miud when decid-

ing to bid on the contract. They were facing a bleak future. At

the time of the C-5A bidding in 1965, Lockheed was nearing the end

. of its C-141 production run and, unlike Boeing and Douglas whose

d,fense contracts wzre more or less balanced by conunercial sales,

Lockheed was ALmost completely dependent on 0Q. Defense Departiuent.

With no other major military or civilian contracts iii sight, Lockheed

simply had to will the G-!4A contrnct or possibly be forced Lo lay offA ~~as many as 10.000 esnel

I A~i Aardo~jContrakt

-1.1 ~iiubmit Lttd their fina-l bi~ls.-- ';ii[]~ ~~ In Ajril .965 the three m,nne umle hl ie t

f11 the 113 phc cortract. B~oeing wat; hig~h with i bI of $2.2

biill ion; Lxoflg W1 was e"t at $2 billion; and Li~kIed Wnt, lowast

with $1.9 billion. After co6aiderMin. udy the Aft Vorce C-5A

Source Selection Board rejectOd tv, )ouglaN bid on the grouuds of

inadequatt aircraft deiUn. Lockltids detign met contract requir-

tents after wome last winute redesign of the¢ wiul and f.lapS; how-

ever, the boa-d feared tie degie, change.; wotld cause. Schedule

* IA telays and cour Ineres s. On thv bais twit.,ly of desiga superiority,

the board finally picked Ilociog's a the best propotal and nent its

reeoendatton up to the top l.vcla of the Air Force and Departme; t.
8

of Def ea: for the fMll decision. tHiwever. th.e top Air Furce

Ofticials overtuled the expertv on the Sourev Selection Board and

awarded the C-SAeontract to Lockloei. Accordill); to ubsequent



testiimony before Congress, General John P. McConnell, USAF Chief of

Staff, cited Lockheed's low bid as the decisive factor, claiming it
9

represented "a substantial -savings to the Government."



CHAPTER I!I

AIR FORCE CONTRACTING

Government Procurement Practices

The following discussion of government procurement practices is

a sumnarization of description provided by Nash and Cibinic in their

book Federal Procurement Law.

The U.S. Government obtains products and services through two

different methods of procurement. The first and preferred method is

formal advertising; the other is negotiated procurement. Each method

is applicable under certain circumstances.

Formal advertising is the competitive system used by the govern-

ment to select contractors when time and other conditions permit.

Congress expressed its preference for this method early in our coun-

try's existence, and the highly technical and detailed rules which

characterize it have gone through a long evolutionary period.

Formal advertising begins when a government activity, determin-

ing that it has need of a certain product or service, submits a

purchase request, describing the product or service, to the contract-

ing agency. This agency then issues an Invitation for Bids (IFB)

which includes the complete specifications for the item and the time-

table which will be followed in the procurement. The IFB is circu-

lated as widely as possible in order to obtain maximum competition.

At the npecified hour, all bid,3 which have been received are publicly

opened and read aloud. From this time until the contract award is



made, no new bids may be submitted, none may be withdrawn, and no

changes may be made,

The contracting agency then evaluates the bids which have been

received. Each bid is checked for responsiveness, i.e., does it

meet the specifications as stated in the IFB? The bids are then

ranked according to price, and the lowest bidder is checked to deter-

mine if he is responsible. Responsibility concernst a bidder's

"h¢"] Icapability to do the job as regards capacity, financial position,
reliability, etc. If the lowest bidder is determined to be reapon-

sible, he is awarded the contract. If not, the next lowest bidder

is chucked for responsibility, and so on.

Certain criteria must be uet to enable the use of formal adver-

tising:

1. A complete specification or description must be
* available.

2. There must be at least two suppliers available for

b , competition to be possiblO.

3. Award must be possible on the basis of price alone.

4. There must be sufficient timeavailable to carry out
t.e completv process from FB to award,. allowing the,
competittor~ Gufficient timue to prepare the Deced-

ij sary bids.

When tie criteria for- formal advertising ca-anot Pe met, the

t product or setvice required must be obtained through negotiated pro-

1curement. Quite often this is due to a lack of adequate speif Ica-.

tiong ;, cribe th item desired, as when thesivtvA 4d result

is Icuo.., but not themethod to obtain it. Under negotlatd pro- d

curezent, once the contracting agency is notified of what to required,



-..j a Request for Proposals (RFP) is issued. The RFP is not as detailed

a document as an IFB, because the specifications or other items may

not be determined. At the set time, the proposals are opened, but

not disclosed publicly. At this time the government contractingI
agency may either award on the basis of the proposals submitted, or

t may negotiate with the bidders. If negotiations are held with one

bidder, they must be held with all. The award made as a result of

negotiations need not be to the lowest bidder, but rather is made

on the basis of the best advantage to the government, price, and

j! other factors considered.

4' sof Conricts

IThere are three general types of coltracLs for U.S. Government

p..!ocurement: cost reimbursement, fixed price, and Incentive. These

are not .ruly separate types because some zroa bining does occur, such

as fixed price incentive or cost plus incerive.

.r cost reimb-rsement contracts, the gwvernment reimburses the

* ' : cont~uLior for actual costs incurred. Various profit 8,rangements

are pcasible, such as a predetermined .. ed amount of profit (cost
p -.

plus fixed fee),.no profit (cost, no fee), or less than full payment

of costs (c-st sharing), These contracts are used primarily where

the extent f the work rlanot ho accurLtely estiwted at the time

of contract Aignng.

I In.fixed price contracts, the coatractor undertakes the work

.or a fixed amount of compensation. Under the firm fixed price the

fixed amount is determined when the contract is signed. •1u the
,: .. %:10



fixed price redeterminable, the fixed amount is determined during

performance of the work. In the fixed pric, with escalation, the

price is variable in accordance with predetermined procedures as

the economic situation changes. Fixed price contracts are used

when the work is well defined and costs can be accurately determined

q in advance,

In incentive contracts, the parties agree to a target cost, a

target profit, and a profit formula which increases profits if

J actual costs are less than target costs and decreases profits if

actual cos s are higher than the target. Under the fixed price

< ,I incentive contract a ceiling price is included and the contractor

is obligated to complete the work at this price, but under the cost

plus incentive fee contract the contractor is not obligated to con-

tinue if the government does not supply sufficient funds. Under

the.cost plus award fee contract the contractor earns a profit

'bonus" or "penalty" which is subjectively determined by the govern-

ment after an evaluation-of the work. These contracts are used

when it is agreed that pricing risks should be shared.

The C-5A Contract

The C-5A contract was a negotiated contract of the fixed price

incentive type. The procurement could not be conducted through.

formal advertising because a complete specification was not avail-

able and the award could not be made on price alone. The contract.

was also the testbed for the Air Force's new Total Package Procure-

-Moat, Con'':" p (TPPC) Tit objectives -o TPPC can Z. sum.ariz.d a



.1

follows:

I 1. To secure the most complete price commitment possi-
ble for the complete effort (research and develop-
ment, production and support) while still under
the umbrella of competition.

2. To minimize sole-source negotiation in follow-on

contracts.

3. To provide incentives for quality, on-time, low

priced delivery.

4. To minimize buy-in. (Buy-in occurs when a con-.4 1i ' tractor delihrately underbids the research and
development ph~ase of a major contract. He expects
to make his profit later in the production phase

>1 when the governmeut must negotiate on his terms
because he is then the only contractor with the
knowledge and ability to complete the job.)

. 5. To stimulate economy in planning, enginwering

aud design from the outset.

I I 6. To stimulate minIM1,ui cost make or buy decisions

l and competitive fixed price subcontracting.

7. To minimize producLion redesign.

8*. To obtain 10-year cost effectiveness comparisons
between competing systems as a basis for decision.

S "The Requevt for Proposals (RFP) for the C-5A was issued in

December 1964 to Lockheed, Boeing, and Douglas for the airframe,

and to General Electric and Pratt and Whitney for the engines. The

"PP consisted of 1500 pages and included a work statement and a

model contract. The proposals.were to be evaluated on the basis

of an aircraft which met the mitimum requirements in the RFP and*

I provided the greatest -cost effectiveness over a 10-year period

based on both the initial buy of*57 aircraft and the -optional buy:

of an additional 58 aircraft.

12



IThe competitors submitted their technical proposals and cost

estimates in April 1965 and were required to sign definitive fixed

price incentive contracts for development, production of 57 air-

craft, and provisions for support. When the final selection was

announced on September 30, 1965, awarding the contract to Lockheed-

Georgia and General Electric, the accumulated paperwork weighed
4

over 36 tons and nearly 500 people were required to cope with it.

The Air Force estimated that the competing contractors and sub-

5
I contractors had spent over $60 million during the competition.

The government decided to contract separately with Lockheed

i and General Electric for their respactive portions of the aircraft..

.I .However, overall respousibility was settled on Lockheed because it

had agreed to the engine specifications.

The Air Force recogni'ed that serious risks were being imposed

" upon the contractors in view of the duration of the contract and

Smagnitude of. the costs nvolved in.the C-A acquisition effort.

Therefore, certain unique clauses were set forth-in the contract

to balance equitably the risks between the contractor and the

government. The following discussion of the more imortant clauses
I. " . "- " ~ o - |

CL.was synthesized. from the 1969 Air Force Review of the~ C-5A Proaraol
6

raeport.

The first clause concerned cost and p~erformance incentives,

According to the contract, Lockhoed's targe cost for producing

115 C-SAs was $1.7686 billion . Add1j on to--a prcentprofit stipu

lated by the contract, the target price was calculated to be

13



$1.9453 billion. A ceiling price to the government was established

at $2.2991 billion (130 per cent of target cost). Under the cost

incentive clause Lockheed was required to pay 30 per cent of the

costs over target up to the ceiling price. Additionally, the con-

tractor would receive 50 per cent of any savings under the target

cost. All costs over the ceiling price were to be borne by the

contractor. Through this clause the government accepted some of

the risk of Lockheed going over its target cost.

Performance incentives were established by combining range,

payload and cruise speed parameters to reward the contractor for

performance improvements which increased the potential productivity

of the aircraft. Under this provision Lockheed would receive $1.5

million for each percent of improvement in actual productivity over

the target value up to $22.5 million.

Failure to meet performance goals was not reflected in penal-

ties, but was considered to be a deficiency. Under the correction

of deficiencies clause, Lockheed was required to correct deficien-

cies without chatie to target cost until six months after opera-

tional testing was. completed or, in the case of aircraft delivered

after completing of testing, until six months after delivery.

Due to the length, of the contract a clause was inserted to

cushion the impact of possible abnormal fluctuations In labor or

mteriel costs. An inflation "normalcy zone" was created by the

Air Force using projected annual earnings.of production aircraft

workers and the applicable wholesale price index prepared by: the

- 14



Bureau of Labor Statistics. During the length of the contract any

fluctuation in the economy which fell outside the zone would be

considered abnormal and cause for target cost and ceiling price

adjustment.

Since the contractor committed himself to binding technical

1performance requirements, delivery schedul and price of operational

hardware prior to the start of detailed engineering design, there

was a repricing clause included in the contract. The initial order

was for 58 aircraft (5 RDT&E and 53 production models) with a firm

* } pricing formula for follow-on production of 57 more. The repric-

ing clause provided that, in the event that actual costs of the.

first 53 production aircraft exceeded the ceiling price by an

amount up to 140.5 per cent of the target cost, the percentage dif-

ference between the ceiling price and 140.5 per cent would be

multiplied by 1.5. The target cost of the 57 follow-on aircraft

would be increased by the resulting percentage. If the actual.

costs exceeded 140.5 per cent of the target cost,. the multiplying

factor would be 2.0 rather than 1.5. Thus, if the contractor costs

increase beyond the range of foreseeable risk, this clause could

preclude a catastrophic loss to the contractor.

Finally, because lac delivery would be CXtremely costly to

the Air Force in terms of interfacing-training and base facility

construction, the contract contained a penalty clause for delayed

aircraft delivery. Lockheed would be assessed $12,000 per dayper.

aircraft for late-delivery of the 16:C-5As scheduled for t ho first
,:': :i.:., .15



operational squadron. The maximum amount to be assessed would not

exceed $11 million.

To sum ip the C-5A contract, it was a document which imposed

total system performance responsibility on Lockheed. This respon-

sibility was coupled with firm commitments on aircraft performance,

delivery of all items making up the total system, price of the air-

frame including the avionics, and all non-government furnished

equipment. The use of the fixed-price incentive type contract was

designed to provide incentive to achieve a reasonably priced, pro-

ducible aircraft. In explaining the reason for selecting this type

of contract, Mr. Robert 11. Charles, Assistant Secretary of the Air

Force for Installations and Logistics, and father of the Total

Package Procurement Concept, itated:

A fixed-price incentive contract is the most feasible

type of award to be issued under the total package

procurement plan. A straight fixed-price contract

may apply to some areas where nothing more than rou-

tine engineering and production are involved, but

where you're dealing with a system that hasn't been

designed or developed when the contract is signed,

the fixed-price inLentive contract is best. Other-

wise, you may be threatening corporate financia.

catastropke, and that's the last thing we want.

16



CHAPTER IV

TIlE COST OVERRUN

On 13 November 1968 Mr. A. E. Fitzgerald, Deputy for Manage-

ment Systems in the Air Force, acknowledged to Senator William Prox-

mire's Subcommittee on Economy in Government that the cost of the

C-5A contract could be approximately $2 billion more than originally
1

estimated and agreed upon. This admission caused a furor on

Capitol Hill and placed further funding for C-5A procurement in

jeopardy. The size of the cost growth or "overrun" was the major

concern. Overruns on past government contracts have been many in

number and high in percentage of initial estimates. However, a

cost growth of $2,000,000,000 is embarrassingly noticeable to every-

one, especially to the taxpayer who is footing the bill and to

Congress which must convince the taxpayer that his money was not

wasted.

That an overrun did occur is an indisputable fact. What may

be of benefit in future dealings is why. What caused it, what con-

tributed to it, and what allowed it to reach such a magnitude? This

chapter examines these questions by reviewing the causes and alleged

concealment of the overrun. First, a brief summation of the cost

cata which verified the overrun is presented. Next, those factors

which played a part in Lockheed's underestimation of the costs

involved in producing the C-5A are discussed. Finally, an attempt

is made to unravel the facts surrounding the alleged concealment

17



of the overrun.

C-5A Cost Summary

2
According to Senator Proxmire, the following cost summary

reflects the growth of the C-5A program in millions of dollars be-

tween April 1965 and October 1968:

April October
1965 1968

Research and Development (5 Aircraft) 977.0 1002.7
First Production Run (53 Aircraft) 1210.0 1551.1

. Second Production Run (62 Aircraft) 8910 1808.3
* Spares Paid for by AFLC 293.0 968.0

i t y: Total 3371.0 5330.1

T'his cost sumar y indicates, that rLhe total C-SA program,, as onvision-

ed In 1968, woul d cost almost $2 billion more thain was witimated in

1965. One should note that: this estimate is based on procuring a

total of 120 C-SA aircraft rather t1. the 115 reflected in th..

4;. origiosl contract. The extra five aircraft were inuludad because

the Air Force. was reconvu-nding procurement of 120 aircraft in 1968.

In his examination of the C-.A cost growth Senator Proxmire

indicated.that the portion of the $2 billion overron attribukted to

3
Lockheed was $1.16 billion. T h rva.4 was attributed to General

.Electric for the cost growth in Its engine contract and to the Air

Force for its 330 per cent cost growth in Air Force Logistics CoV-

. Mand investment. Since this paper concerns Lockheed's part in the.

overrun, the reasons for the $1.16 billion cost growth will b 0.

addressed.

- .8



Causes of the Overrun

In examining the causes of the overrun, a natural starting

point would be to view the contract bid from Lockheed's position

at the time the Request for Bids was released by the Air Force.

* Lockheed had just completed production of the C-141 all-jet

cargo aircraft for the Air Force. This left. them, especially the

Lockheed-Georgia division, in what way be viewed as a favorable

yet precarious position. Having just built the C-141, they wayf

have reasoned that the C-5A would be just another large cargo plane

and could be built using the tuame facilivieg and tpchnologiet that

were used ir-huilding the C-141. In review, this was probnibly their

'1 first m~ajor mistake. Anoter dspect to bo considerod by Lucidiced

V4-that With. the C-141 project cowplteted, tile coaipally nedda new

large-sca contruct for 0ho Vmorgi division~ or be faaed With th-O

shotdom~ of the faclition there and the lay-off of a large tumbor

of personnel. They iwece opposed to this for two reasono. F~ir8i,

it Was a Steil backwaxd whicli meant reductioa inistoae of oxpannaion.

Second, Lockheoil wasg "e)pcting~ aI tight race for, Wut a favorable

position In, tile bidding for the Wupcming contract for development

of the United.States Supersonic Transport aircraft witid. uuas soon

tbeoffered.

tor the'sc reasons it was deeaiud necessary. by. tockbeed to keep

*irg manpower intact and Its facilitiei4 operating, Tito C-SA would

*do this, plus supply them With funds atid manpouer~ for research and

development of large size, high speed jet aircraft, muvh of whichJ



*might be directly applied to the design and production of an SST

aircraft. It could also gain them the title of "The World's Expert

on Huge Aircraft," a wuch-coveted title.

That they felt it necessary to obtain the C-SA contract is

also evidenced by the amount of utoney Lockheed spent to respond to

the Request for Bids, an estinated $16 million. Additionully, they

submitted a very low ($48 tiilliot) increase to the contract bid

-i for technical thanges requented by the Air. Force. This was desiigned

to make Lockheed's proposal worel acceptable to the Air Force. The

figure was stitAcd by the Air Force to be much too lw.and was

later admItted by Lookheed to be the first iluijor contribu.wr to

the cost overrun.z.

Otte, the contract wa m it bvcwamv n~c-s.ry to at leas

make an att empt to meot: the * u.v.orry terms--or was it.? The Total

Package Procurement Come-upt, and in ptickular itt; application in

tdh caait,. my have had a revervse offect. It can only be a apecu -

I lation an to whether the "Golden l1and4Mikc," as the contract's

repricing foruula was sometimtes called, actually influenced Lack-

hoed in their f naincin. tkn,.ment, of the contrac.. . It must be

acknowledged, however, that once the overrM b04a1 Lo occur in aub-

1
stantial aiounts, it was in Loe1tlced's favor to.411ov the overrun

to -increase to a potixt slightly above 40 per cent of the contract

price. Thia would allow them, to take advontago of the repricing

formula that would reimburse te appro aitely $1.25 on the Sceoil

productio run for each dollar of overrun encountered on the first



fS
run. According to Senator Proxmire, application of the repricing

6
formula added $320 million to the contract price.

Another source of cost growth was Lockheed's failure to meet

the Specific Operational Requirements (SORs) set forth in the con-

tract. Soon after the contract was signed, Lockheed engineers,

through wind tunnel tests, found their initial design produced too

much drag to satisfy the short field capability listed as an SOR.

To meet this requirement the nose had to be streamlined and the wing

7
surface enlarged. This problem was apparently resolved without,

in itself, contributing significantly to increased costs. However,

it in turn created a problem which did contribute to increased costs--

the C-5A was now above contractual weight limits. Lockheed first

asked the Air Force to relax the weight ceiling and later, in early

196, offered a weight for increased thrust trade-off. lu both
8

cases, their requests were denied.

Forced to live with the contracted empty gross weight, Tockbeed

began in earnest to lighten the ship by introducing exotic,. light-

weigh. materials in place of more conventional steel and aluminum.

To accomplish this substitution a massive redesign effort was insti-

tuted requiring untold ongineering manhours. The effort required

the hiring of additional personnel and payment of overtime during

a period of high employment in the aerospace industry. At one time .

Lockheed had 850 British engineers employed. This major wodifica-

tio, had to be done quickly to avoid fallitg behind sthodui due to

contractual penalties for. laLu delivery.
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Examples of the materiel substitutions Lockheed developed

were the use of titanium rivets end fasteners (the latter shortly

led to more trouble), and cheini-al milling of skin surfaces.1

IBeryllium was used for the brake linings in the main landing gear

.4which saved 1800 pounds per aircraft. As might be expected, the

use of these led to sharp materiel price increases.

Once production started, another cause of rising prices

I occurred. Because thle aerospace industry was at full capacity,

special forgings needed from sit-,pliers suddenly had delays of three

or four times uIE-iL had been. envisioned in 1964. This either caused

production delays or forced Lockheed to pay exorbitant prices to
12.

get Prefeientiel treatment. Further, Lockheed experienced-fabri-

cation difficulties since they were breaking new ground in working

With thle exotic Motals. 3

fNo estimate has beau establisbed concerning the program coat

igrowth due to Lockheed'sa attempt to bring the C-5A weight to within.

thle contract apecifiteat ions. It would sew reasonable to assume

~1lthat the nieead to hire ad~iitiowtl personnel,,purchase exotic wateri-

als, and obtain preferential treatment f row suppliers, -resulted in

a. significan~t porticn-of thle .1969 cout growth eotimato. (Add i ional

equipment problems.'surfaced after Sator Proxmire's cost overrun

eatiuiano was publiahed.' Thoe problems are addressed in Chapter V.)

Creation b~y Lockheed of a new manageuaont teuw and now. ianage-

u.ent concepts Duty. have vaintitibuted. to -the cost overruu*, -Th'.waage-

Ment orgaoizatioll wast Staffed 15 loeo13 deep atid rcquire4 special



I communications information and control in order to assimi]ate the

activities of the more than 55 major subcontractors required to ful-

fill the contract. An integral part of this management system was

the implementation of a data processing system called "Sentinel."

. A particular facet of this system which could have been a causative

- factor in the overall cost was the "Program Evaluation and Review

Technique of Technical Factors" (PERT/TEC). This program was

i: .designed to aid the project by forecasting the technical needs as

derived from inputs supplied by all of the engineering departments.

The approach was to identify the specific performance characteris-

1 tics for the aircraft, then th engineers would list all of the

14
design features neccs :-rv for production. Since one item may be

considered more important or neccssary in completing the end producL

than another, the design features were weighted numerically when

entered in the program. While. the idea is basically sound, given

, . the time to eliminate inequities in weighLing and other factors,

I a data processing program of this size might itself take several

months to build and refine., 'ince it was a new concept, there were

no previous guidelines aon which to base the weighting factors or

the soundness of all ongineerin featureu inserted. This could

easily have led Lockieed maedagoment into making incorrect or at

least inaccurate decisions.

An additional contributory factor may. have. been the new manage-

mot concept %Ahich lid all areas reporting their problems and poten-

tial problem areas upward to the directorate level. The concept
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was termed "Management by Exception" since it was geared to respond

primarily to correcting problems. This type of management has be-

come increasingly popular and has considerable merit. However, it.

does have at least one weakness--top management must know their

line managers well enough to trust them and their ability to solve

most problems encuuntered. In turn, line management must have con-

fidence in upper management--that problems reported to them will

[ I not be viewed as incompetency on the line manager's part. The

I rapid build-up of personnel may not have allowed time to build this

confidence. Therefore, delays may have resulted because a super-

visor might hesitate in reporting his problems to higher management.

i1 What delays might have been avoided by timely reporting or would

not have occurred if an older, more established management method

had been used can only be conjecture. It appears, however, that

the use of a new management concept at this time may not have been

a prudent move,

The following is a summary of the causes and contributors to

the overrun:.

.First, the almost. sole reliance of Lockheed upon gov-
ernment contracts at the time of the bidding. This
led them to enter a low bid, anticipating that they
could still make a profit through design changes and
later "follow-on" activities.

Second, the repricing formula for the.second run may
have had a reverse incentive effect once Lockheed
reached significant cost overruns.

. Third, the need by Lockheed- to hire additional pur-

sonnol, purchase exotic wterials, and obtain
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preferential treatment from *;uppliers.

Fourth, the creation of a new management concept
and new data processing system for production con-
trol.

Concealment of the Ovetrun

An important part of any discussion of the C-5A overrun is

whether the Air Force concealed unfavorable information from the

Congress and the general public. Much has been written on this

subject and the evidence is open to interpretation. This section

addresses the major arguments presented both for and against the
allegation that the Air Force attempted to conceal the overrun.

Those that attempt to prove that the Air Force did conceal the

overrun present the following facts. In early 1967 thc C-5A Sys-

tem~s Pro~ram Office reported contract deficiencies and attempts by

*Lockheed to maneuver within the contract. These reports were marked

~ rfor use only in the event of press inquiry, and when press ques-

tions failed to develop, the reports were not released. 15In

'February 1967, the Air Force isaue-d a "cure 'notice" to Lockheed

stating that unless curreat technical deficiencies were soon solved,

*the contract might be terminated for default. Lockheed convinced

*the Air Force to rescind the notle but were informed that the cost

of the contract was going to be inveatigated. The investigation

16
*findings were inever released. After rumblings yCngesabout

cancelling the C-5A, :tha Air Force directed that coat inf ormaition be

limited to top level reports avid -be excluded I rota any docum nt.

"0 recei.ving wide circulation.1 Fnally', when the: &L. F Vrce- projected



Ia $2 billiun overrun in October 1968, it failed to promptly inform

18
the Congress. According to the Air Force, the alleged conceal-

Iment did not take place. In its 1969 Air Force Review of the C-5A

19
Program report, the Air Force rebutted any criticism of its ac-

tions by stating, "~The Systmns Program Office reporting to higher

headquarters has been accomplished in an extensive, detailed,

periodic, and timely manner. . . . All cost and technical data

I known at the time of (Congressional) testimony was disclosed."

'The Air Force also points out that there is no procedural or policy

I requirement to disclose cost estimates between scheduled testi-

20
Monie$.

IThe argument between governmental departments, thu Congress,

and the public, over what needs to be reported, and when~, continues

to be debated. In the case of the C-5A, all parties appear to have

reasonable criticismus and retorts. Perhaps the most definite con-

e lusion that one cmi draw is that perceptions of what is taking

place are different depLending on where one stands.

Va
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' CHAPTER V

EQUIPMENT.PROBLEMS

This chapter is devoted to equipment problems which were d is-

coee during productional testing. While these problems came to

light after the case study time period, their influence on subse-

quent consideration of the success or failure of the C-5A procurement

program is sufficient to require a short review. Discussion of the

problems is divided into two parts. First, those problems which

- . have been corrected or being worked on will be addressed. Second,

the deficiencies for which no serious action has yet been taken

will be discussed. Costs of solutionsi where available, are re-

flected.

. Deficiencies Rhich Have Received Attention

In dealing with this. subject it seems appropriate to begin with

the wing pr oblem, This is the deficiency which has received the

Amost publicity and has proven both expensive and elusive to correct.

In fact, as will be shown in the. f inal section, the problem~ is still

not totally resolved.

Static -stress -tests on the wings of unf lown C-5As. coudue-ed by

Lockbeed produced small cracks with the wing spars. The cracks

*occurred in the sLT. ier of'1968. under stresses of 128 per cent and

83'pcr cent of normal operating limits. This wa~s a gainst.,contract

..~"specified strongthof15pecn

Yet another wing cracko 8 to 10 inches in leagth, %4s f oui4 o
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"Ship" 3 in January 1969. This airplane was Lockheed's structural

test bird which had been flown making maneuvers above and beyond

normal operating limits. At this point, all C-5As being flown

were grounded for 48 hours for careful inspection; no additional

2
cracks were found.

To solve this deficiency, Lockheed designed new wing spar7

fasteners to be installed at eleven points on each wing. Basically,

the modification vas one of material. The original fasteners were

of titanium which were removed in favor of ones made of steel,

aluminum and titanium. Added weight was 250 pounds per aircraft.3

The original cost estimate (January 1970) was $80,000 per aircraft.4

Within six months, the figure had risen to $185,000 per aircraft.5

This fix only partially solved the problem. In terms of cargo

capability, the C-5A could now safely carry 170,0.00 pounds &r-80 per

cent of the originally planned payload.

The. second wing modification is cal1led the Lift Distribution

Control System.. This system senses stress on the wing and adjusts

the aileroni to reduce the stress. The system, once installed,
( C,

promised to raise the capacity to 190,.000 pounds.6  By early 1973

the Air -Force was estimating a.-total cost for this- modif ication of

7
$211: million.

A second structural def icienicy appeared. in the engine mounts

or pylons. As Representative.1loorhead noted in Decemiber 1060:-

Falue have beenl experienced with the engine
ous.Theref ore, rostrictlonsj-have becn Imnp d on
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engine throttle limits agd the plane cannot take off
from unimproved runways.

Lest anyone should be. able to accuse Moorhead of exaggeration, an

V engine obligingly fell off a C-5A during takeoff at Altus AFB, Okla-

homa, on September 29, 1971. 9By June 1972, a permanent fix for

~i j the pylon had been developed with fleet-wide modification completed
within a year and a half. 10

Another technical problem that faced Lockheed was meeting the

SOR life expectancy for the C-5A. This deficiency is essentially

a function of the structural weaknesses found in the wing and so,

as money has been spent on the wing, the longevity of the plane has

increased. For example, in April 1972, Secretary of the.Air Force

Robert Seamans told Congress that at present the C-5A life expec-

tnncy is only 7,000 flying hours versus a contract specification

of 30,000 flying hours. However, the above-discussed wing Modi-

12
fications have raised the figure to 20,000 hours.

The landing gear created a significant amount of unwanted tech-

4ical problems forLockheed. Some of the difficulties also created

unneede publicity. :For example, in February 1970, "Ship" 10 bluw

eleven of the twenty-four main gear tires upon landing at Robins

Ar -Force Base, Georgia, because of. a known valve deficec hc

could$ and in this instance did, lock the wheols. in May 1970,

a C-5A making an emergency. landing at Altus Air Force Base* Okla-

homas (the plane haid lost pressurization),. had che main Sear parti-

14aklly collapsd. Y Fitally, in the presevce of- the late L. Mendel
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Rivers, a C-5A landing at Charleston Air Force Base, South Carolina,

on June 6, 1970, had a wheel leave the airplane due to a washer

15
failure. However, these incidents were to prove to be minor symptoms.

The C-5A landing gear is designed to "knee" to allow rapid

load/unload, and the contract specified a maximum of two minutes to

raise or lower the air frame. Lockheed originally built a pneumatic
16

system that was found to take as long as twelve minutes. By early

1973 a hydraulic system had been substituted which lowered the time

to six minutes.

The C-5A landing gear, admittedly complex, produced an unaccept-

able failure rate, Statistics for March through August 1971 aver-

aged one malfunction for every four hours of flight. To ease this

problem the electrical system was scrapped in favor of a solid-

state system. The source indicates the gear is not any more

reliable; it is just easier to fix.

The TF-39 jet engines built by General Electric also had tech-

nical problems. During .the first two years of flight the C-5A was

ordered not to fly at certain power settings; they produced abnormal

191.Stress oil thQ engine blades, causing. them to crack.

By 1972 the TP-39 engines bad passed its between-overhaul-time
milestone, but continued to.show fatigue problems, in certain vanes

and the housing case. By late 1973,the responsibility for the

engine had. been turned over, to the Air. 1orce Logistics Command.

'which -meant that zol urtbeT development problems.Vwero-surfaced:*
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Unde-.capabil ities

~ I This section on equipment problems can best be titled Under-

>1 capabilities. These are failures to meet contract specifications

but it appears that no serious attempt has been made to correct them.

One of the features of the C-5A was to be the ability to use

unimproved runways with a minimum length of 4,000 feet. A. E. Fitz-

gerald in his book, The Iigah Priests of Waste, gave the following

quote extracted from a 1971 General. Accounting Office study on the

K C-5A:

Although the landing gear was designed to permit
landings and takeoffs from forward area runways
(matted or bare sol), the aircraft have been re-
stricted to hard surface runways. Flight tests on
unimproved runways caused severe damage to jet
engines, matted rugvays and aircraft. The tests
were discontinued..

In March 1973, another GAO report was published stating that

fIa. "limited capability" -for using ".support area fields" was 110w

under testing and that the Air Force bad developed an engiueuring

chag to %et the original specifications. I1owever, :no. decision

V 21
bhad boon made-to implewont. the change. No further comments on

this deficiency could be found in. the literature.

The same void-was encountered concerning Representative Moor-
head's charge in December 1969 that the cargo door could not be

opened in flIight, and honce th S-A coa o efr t con-

22
tractual paradrop, missio",

The terrai-fol.owin~ radar with a miuimuum al1titude $OR of 300

feet above the ground h;3s never worked 'satisfactorily. itay
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:P it was totally unreliable, but early debugging made it work at 1500

23
feet. By early 1972 the GAO reported the minimum down to 1000

feet and a cost estimate of $13 million to reach the SOR limit.2

One year later the Military Airlift Command decided the C-SA would

25
not be flying below 1000 feet anyway, so no fix was implemented.

The SORs for payload of 220,000 pounds and life expectancy

of 30,000 flying hours have not been met nor have cost estimates

for doing so been announced. The limits of each now stand at

26190,000 pounids and 20,000 hours. Both deficiencies are due to

the wing structure, caused either by the inherent design or by the

changes made to lighten the aircraf t.
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CHAPTER VI

CONCLUSION

This chapter addresses key events in the C-5A procurement pro-

gram since 1969, the lessons which the Air Force learned f rom the

C-5A procurement experience, and actions taken by the Air Force in

subsequent procurement programs as a result of the le'ssons learned.

Key Events Since 1969

On 14 November ] 969 the Department, of Defense formally announced

its decision to limit the total C-5A procurcament to $1 aircraft

vice thte 120 envisioned in 1-968. The Air %orcecited budgetary

presures as the reason for the decision, explalnfig that au addi-

tional $149. tillion would be required to complete the original po-

gram.2

on 17 Deceiber 1969 the Air Force took dalivory of. the first

ijC-SA. General James Yergutpoo, Couinder of the Air rorce Systems

Com~nd, praised tbe aireraft,. call ing it "an execud4iigly versatile

instrument of fiatioual policy and ai geouine revolutiou int aeronau-

13
ties.,t ;presenat've William S. Moorhead of Pennsylvania felt

quite differently. lie stated that "t hiere are 25 acknowledgad

deficiencies in these planps" and rcounended that Oil. Air Force-
4

uot aceept any, aircraft until. the deficiencies are corrected. His

advice wias not taken and in' May 1973, wheni the last aircraft was

delivered,-Manly of these deficioacies wer- still preswit.

jon 1 February 1971, Lockheed agreed to Absorb a $200 williol



loss on the C-5A development-production program in lieu of pressingI litigation proceedings against the Department of Defense to recoup

a substantial portion of its projected losses under the present

5.
contract. Lockheed's acceptance was based on Deputy Secretary of

Defense David Packard's decision that further funds x'ould not be

released for continued C-5A production while litigation was in pro-

6
cess. Once Lockheed agreed to accept the loss, work began to ve- 1
structure the contract. This effort culinated on 31 May 1971 when

a cost-mtinus-fixed loss agreement replaced the origina-) contract

between the Air Fore aad Lockheed. With this action camne thle

domisk- oi the Total 1V;ikapge Provem~ent Concept and its fixed-price-

incentive type of conu-act for C-'5A prucuronient.

Lessnn ioaracedIDid the Air'Furcv. loarn anything frutu tho (;-5A proeitvement

experience? 1The asw,!r can best bL- stated 1,y considerioug the recoin-

Mendations of ai apecil C-5A Review Council formed in 1969 tit thejrequest of than Seeretary of Dcfense W4lviti LAird. On 01V basis of

its painstakinig analysis of the C-.%% program, the Review Council.

formally presented a itten point rwt of recomodations whic-h aro

broadly applicable to other programs. Thay.are suu,6ia~ize4 as

* f0 lOWG.:

.. Subject to greiater flexibility a1nr tailored to c. ht
caspe, *the Total Package Procuremnt. Concept should
be ru~ained and ref ined on a slaw ive, basis.

2. Cotitraet!s camlt ineprochct ion -wth Retcearch
Lind Developmont (iU&D moeit he structured to adopt
ropriit, total gystoia veaponitibility, and
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corrections of deficiencies to each individualI

procurement so that the appropriate degree of

responsibility will be vested in the contractor.
Repricing formulas must not be permitted to lead
to reverse incentives.

3. The handling of the economic fluctuation (infla-
tion) clause requires definite standards, applied
and understood uniformly by all bidders.

4. Uncertainties inhcrent in cost estimates requirp
that such estimates be expressed early in the
life of the program in ranges which are periodi-
cally updated.

5. Cost visibility must he maintained throughout the
contract, even when the extent of the economic
risk assumed by the contractor dictates that
cost management should be left primarily to him.

6. The longer the performance life cycle (if con-
tracts involving R&D and production, the more
careful the review to det:ermine that the con-
tract definition Phase has been really complete
and effective.

7. Before cormttit.,.1 the government to a production
contract, contractual development MilesLone
should b,- established and critically reviewed.
These deve Lopmeunt and productiLon milootones
should be the primary tools used by the govern-
merit in mainctoining visibility of the program.

8. Congress is to be informed rapidly and fully
conceriting program status and cost estiwatces
of major weapon systems.

9. Major System Program Off ices must be organized
early in the sysLeils life cycle and staffed with
highly qualified and trained personnel, w ith
staft turnover liald to a minimumi.

10. The government should devalop independent icost

estitwites prior to source vCectirt1 to Judge
the of fetivene~s of the program anid f~or use
in evaluating contractors' proposats.7

It appears that these recommendations fall under three headings,,

354



program flexibility, total visibility, and effective control. Since

the C-5A procurement program set forth stringent aircraft specifi-

cations which could not be changed, there was no flexibility to

make cost-effectiveness tradeoffs subsequent to signing the initial

'I,,, contract.~ A less expensive aircraft might have evolved if trade-

off s had been allowed. Visibility by the Air Force of C-5A programn

activities appeared to be lacking throughout the procurement effort.

I,.)This may have been due to the "hands of f" policy called for by the

Total Package Procurement Concept. This policy of non-interference

assumed that the contractor would make the best possible decisions

for the Air Force. With better visibility the weaknesses in the

program would have shown up earlier. The non-interference policy

also resulted in the Air Force having no control over the procure-

-ment program. The irogram was "&,at in concrete" froiu the beginning.

With control in the hand ; of the Air Force rather than' the. contractor,'

cost discipline could have been node. a priority effort. All in

411, if the Air Force had beenD given the flexibility, visibility,

and Control which was ot available under the Total Package. Pro-

curement Coticapt1 the C-5A procurement prigram would have beon teb

more successful.

A iplica tion of Leasoni3 Learned

If the lessons louarnd reflected above have result-ed In fn

proved development ind procurement activities, the ordeal of the

Air IForco s role in the C-SA overrun may have been cothpenaated for,-

at least $in part. A brief exooinatioti of two- 1rograms iidxtiate4-
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4~I after the 1969 C-5A program review provides some insight into the

seriousness with which the Air Force is applying the lessons learned.

~J I The F-15 and B-i procurement programs appear to be excellent exam-

pies in that they both are large, expensive projects which required

pushing the technological state-of-the-art. At first glance one

might be inclined to believe that, since the costs of these pro-

grams have risen since their inception, the Air Force is ignoring
V

the lessons learned from the C-5A experience. It must be realized,

however, that a large portion of this cost growth has been caused

by inflation which is beyond the control of the Air Force. There-

fore, a deeper inspection Is required before a judgement. is made.

not d that. the cost -plus-i ncent ive contract is the same type as

that used for C-SA procurement. H~owever, there is flexibility

built into the development phase of the contract. This flexibility

allowd tho Air Porce to decide on performiAnce ai-d cost tradeoffs

.9
.wikh. resulted in simplif ied structural design. The contract also

I r'poits in tile form o~f contract milestoneas These

i~iist~ hd obe ao~uteymet or the prograla could have been

"a i~ tip tertd-nat ted. The li-I evlpet' phasec of theo pro-

*~~~~~ ,1. tot4r~~ft tt~i~I4i testing beifore a pyoduction. decision,

a~. hi iX-edAr $Oxce Vi Sibili-ty it, t'W are" of 'Oqufr.

Tnt' ~iomlds and '.rermi~t~ t ,d"qt4d ii -be forpe f 81. -sale pkoduect ich

bdgan. Throfore, * xpensive mi~ca tilg o t~o'vf~
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The B-i procurement program was set up to give the Air Force

even more managcment flexibility than it had on the F-15. The

development phase of the B-i program is completely separate from

10
the production phase. The B-I design features were not frozen

at the beginning of the program since the Air Force could not be

sure how much the development of various capabilities would actually

cost. A cost-reimbursement contract was used in the development

program, thus permitting the Air Force to keep complete control over

11
various tradeoffs that might be possible. Like the F-15, the B-i

is undergoing extensive flight testing to insure successful design

of major components before a production decision is made.

From this brief discussion of two major weapon systems which

were started after the C-5A review, it appears that the Air Force

is seriously attempting to implement the lessons learned from the

C-5A procurement experience. Continued emphasis in this direction

should result in more defense capabiiity for the amount of funds

Expended and insure that an overrun, like that of tho C-5A, does

not occur again.

wo

38

. J . .W



NOTES ON CHAPTER 11

1. Berkley Rice, The C-3A Scandal, Boston, Houghton-Mifflin
Company, 1971,,p. 1.

2. Ibid., p. 2.

3. Phillip N. Whittaker, Air Force Review of the C.-5A Program,
Washington, Department of the Air Force, July 1969, p. 3-1.

4. J. A. Donovan, Militarism U.S.A., New York, Charles Scrib-
ner' s Sons, 1970, p. 96.

~ 15. Rice, p. 3.

6. John Mecklin, "T*he Ordeal of the Plane Makers,"' Fortune,

December 1965, p. 158.

7. Whittaker, p. 1-2.

8. An official Air Force account .of the selection process for
the award of the C-5A contract can be found in the Authorization
for Military Procurement,, Research and Dove lowmnn Fical Year
1970, n Reserve Str t (Prt 2), Hearings be'fore the Committed
on Armed Services, U. S.'Senate, 91st Congress,, 1st Session, S. 1192,,
S. 2407, and S. 2546, Washington, GPO, pp. 2007-2028. . -.

9. Ibid., pp. 2009-2010.

39.



NOTES ON CHAPTER III

1. Ralph C. Nash, Jr. and John Cibinic, Jr., Federal Procure-

ment Law, Washington, The George Washington University, 1966.

2. Ibid., p. 162.

3. C-.5A Source Selection and Contract Definition Experience,

Washington, Department of the Air Force, 1966, p. 12.

4. Ibid., p.-3 .

5. Mecklin, p. 158.

6. Whittaker, pp. 2-1 - 2-7.

7. "0-5A Pioneers in Subcontract Relations," Aviation Week &
Technoogy, November 20, 1967, p. 251.

40

I N .- ' ~~j'



NOTES ON CkIAPTER IV

1. A. Ernest Fit~gerald, The Hih Piests of Wate, W...W.
Norton and Company, 19Y2, p. 223.

2. William Proxmiire, Report from Wasteland: America's Military-
Industral CoRi1, New York, Praeger, 1970, p. 239.

V3. Ibid.

44. James G. Phillips, "The Lockheed Scandal," The New Republic,

August 1, 1970, p. 20.

6. Proxmire, p. 52.

7. Riia p. 29.

8. Phillips, p. 20.

9. Rice-, p. 31.

. G. Donwi1d C. Winston, "Talks Started on Contract Revisions,"
Avintion WeeX; &. Sptjco Technology, August 4., 1969,:1p. 29.

11. Ccil Brownlow, "C-5A Losses Hang on USAF Decision,"IAvilation Week & pac Technology, November 25, 1968, p. 22.

32. Hiaroil B. Meyers, "For Lockheed, Evoryting's Coming -Up
Alut-Unko,'1 Fw~tunr , -August 1, 1969, p. 133.

1.Wiaistonl, :"Talks Started on Contract Revisions," p. 29.

14.. "Lockheed Buts Big on Now* ontrols," usiness Week, Juiie 4.,
196 , 118,

j 15. ~Phillps,-p 0

16. Ibid'.

-17. Lb . p. 22.-.

I&. Ibid.

19. W4liittakerf p. 3-36.

20. - Ibd . 3-37. 4



4NOTES ON CHAPTER V

1. William S. Moorhead, "Air Force to Celebrate Delivery of
Deficient C-5A's," Congressonal Record, Vol. 115, December 1.5,
1969, p. 39229.

2. "C-5 Wing Will Be Modified," Product Engineerin, March 16,

1970, p. 18.

3. Ibid., p. 19.

4. "C-5A Wing Changes Put At $6.4 Million," New York Times,
January 20, 1970, p. 44,

5. Rice, p. 157.

6. "Manaigement Revised for C-5A Project," Aviation Week &

*Sac T~echino~j , June 26, 1972, p. 126.

7. Clarence A. Robinson, Jr., "Recommendations Expected Soon
for Fixes to Extend C-5A Li fe," Aviation Week & Space Technology,,
March 26, 1973, p. 14.

8. Moorhead, p. 39229.

4 9. Fitzgerald, p. 316.

1."Management Revised for C-SA Project," p. 128.

11. Donald C. Winston; "GAO Finds Progress on C-5A Problems,'-
Aviation Week & Space Technology, April 17, 1972,.p.. 14.

12. Ibd

13. "C-5 Wing Will Be Mod ified," p. 20.

IC. Rice,: p. 161.

15. litzgerald, p. 316.

16. Winston, GAO Fibds Progress on 'C-MA Problems," p. 14.

:17. David C. -Browni, "C-5 Satves Military Services costs, Fuiol"

vlainWe .Spc ehoov December. 17, 1973, p. 45.



19. Moorhead, p. 39229.

20. Fitzgerald, p. 306.

21. Robinson, p. 14.

22. Moorhead, p. 39229.

23. Ibid.

24. Winston,, "GAO Finds Progress on C-5A Problems," p. 14.

25.- Robinson, p. 14.

26. Ibid.

43



ti

NOTES ON CHAPTER VI

1. Rice, p. 140.

2. Donald C. Winston, "C-5 Cut Seen Tnfluencing Foreign Poli-

cy," Aviation Week & Space Technology, November 24, 1969, p. 33.

3. Rice, p. 140.

4. Moorhead, p. 39229.

5. "Lockheed Accepts $200 Million C-5 Loss," Aviaticn Week &

Space Technology, February 8, 1971, p. 20.

6. Ibid.

7. Edgar E. Ulsamer, "Lessons of the C-5 Program," Air Force/

Sa2ce Digest, September 1969, pp. 54-55.

8. Robert C. Seamans, Jr., "Review of the Past Brightens the

Future," Defense Manapement Journal, October 1972, p. 62.

9. Robert C. Seamans, Jr., "Development Flexibility and Cost

Discipline," Air Force Magazine, May 1972, p. 48.

10. Ibid.

11. Seamans, "Review of the Past Brightens the Future," p. 64.

4

i44



BIBLIOGRAPHY

Books

Donovan, J. A., Militarism, U.S.A., New York, Charles Scrihncr's

Sons, 1970.

Fitzgerald, A. Ernest, The High Priests of Waste, New York, W. W.

Norton and Co., Inc., 1972.

Nash, Ralph C., Jr. and Cibinic, John, Jr., FederalProcurement Law,

Washington, The George Washington University, 1966.

Proxmire, William, Report from Wasteland: America's Military-

Industrial Complex, New York, Praeger, 1970.

Rice, Berkley, The C-5A Scandal, Boston, Houghton Mifflin Co., 1971.

Newspapers and Periodicals

Brown, David A., "C-5 Saves Military Services Costs, Fuel," Aviation

Week & Space Technology, December 17, 1973, pp. 43-46.

Brownlow, Cecil, "C-5A Losses Hang on USAF Decision," Aviation Week

& Space Technology., November 25, 1968, p. 22.

"C-5 Wing Will Be Modified," Product Engineering, March 16, 1970,

pp. 18-20.

"C-5A Pioneers in Subcontract Relations," Aviation Week & Space

Technology, November 20, 1967, pp. 243-251.

"C-5A Wing Changes Put At $6.4 Million," New York Times, January 20,

1970, p. 44.

"Lockheed Accepts $200-Million C-5 Loss," Aviation Week & Space

Technology, February 8, 1971, pp. 20-21.

"Lockheed Bets Big on New Controls," Business Week, June 4, 1966,

pp. 116-120.

"Management Revised for C-5A Project," Aviation Week & Space Tech-

nology, June 26, 1972, pp. 126-128.

Meacklin, John, "The Ordeal of the Plane Makers," Fortune, December

1965, pp. 158-159 and 280-292.

45

MO 11-



Meyers, Harold B., "For Lockheed, Everythingls Coming Up Unk-Unks,"
Fortune, August 1, 1969, pp. 77-81 and 131-134.

Murphy, Charles J. V., "The Battle of the Primes," Fortune, Febru-

ary 1965, pp. 149-152 and 224-226.

Phillips, James G., "The Lockheed Scandal," New Republic, August 1,

1970, pp. 19-23.

Robinson, Clarence A., Jr., "Recommendationz. Expected Soon for Fixes
to Extend C-5A Life," Aviation Week & Space Technology, March 26,
1973, pp. 14-15.

Seamans, Robert C., Jr., "Development Flexibility and Cost Disci-

pline," Air Force Maazino, May 1972, p. 48.

------ , "Review of the Past Brightens the Future," Defeuse Manage-
ment Journal, October 1972, p. 62.

Ulsamer, Edgar B., "Lessons of the C-5 Program," Air Force/Space

.f.Deiest, September 1969, pp. 51-55.

Winston, Dona:ld C., "C-5 Cut Seen Influencing Foreign Policy,"
Avlation'..Weck & Space T2cnholo_,y, November.24, 1969, p. .33.

- -- "GAO Vinds Progress on C-SA Prol'lems," Aviation Week &
Space Techn .Iqy April 17, 1972, p. 14.

.... , "Talks Started on C-5 Contract Revmsina,".AVatio Week&
Seace Technology, August 14, 1969, pp.. 29-30.

Government Publication"

Authorizntlon for Mil3.itary Procurement. oRa.' A, .j Development"
Fisal Year 197. and Resery e i .,' HeCings be-

fore the Comittee on Armed Services . Sente, 91st-Co-ng-
ress, lat Session', S. 1192, S. 2407, ,.i4: b, 2546, Wa-,ihilngton,: . o~~~Go, 1965. • •••..

C-5A Source Selectiou-and Contract Definition Experieg ce, Was ing-
- ton, Department of the Air Force, 1966.

Gov',ernment Procurementd Contrnc.t aPrt 5), Iearig before
a Sgbeoumlttee of the Committee on Government Operations,-
House of Representatives. 91st CongresS, 1st Session,.
H.- R. 474, Washington, GPO, 1969.'

46



Moorhead, William S., "'Air Force to Celebrate Deliver y of Deficient
C-5As," Congressional Record, Vol. 115, December 15, 1969,
pp. 39229-39230.

I Wibittaker. Phillip N., Air Forco' Review of the C-5A ProUrau, Wash-
ington, Department of the Air Force, July 1969.

Aj I



~ I gill (~r~d ~ 'I TYI'L 01: If.1101'! P i1 ~

Case Study: Lockheed and the C-5A R.orhRpr

0. WHYlt41T OGR iAuuthIq.

John N. ShUlts, Lt Col, USAF

~, ~rtoI;l?~. O0A~IZAI~t tJt4EANDAREA 6 WORiK uUIa I4.tt f,

A Maxwell APfl AL 36112

It 1. cownToLLING OFFICE NAIAL AND ADDRESS 12. RLPORT DATECommandant -April 1976
Air War College .S11 Maxwell APB AL 36112 ~NMIRO AC

I g*TPR f ikv'c# 1has contrwlIM4 01t6ce 15, SECURITY CLAS' . (at 044 eveart)

Unel

~~ S~flt.DuLE.

B. US GOVENENT AGlENCI S ONLY

(Proprietary Information)

. Irv, A i4RAt thwQA oftA MLto wd ( I1 n s~o~kl ow tI#4JId b LIr:Ih Nod U k 04*010t.. ~jAl? _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _J

ISULeG.ttachr od

Au biio;0'



DEPARTMENT OF THE AIR FORCE
AIR FORCE HISTORICAL RESEARCH AGENCY

MAXWELL AIR FORCE BASE, ALABAMA

20 Mays 08

NMIKMNORANDUN4 FOR RECORD)

FROMI: AFHRA/RSA
600 Cheiinault Circle
Mlaxvvell AFB, AL '16112-6424

SUBJ ECT: Document Rex'ievv (MDR 07-MDR- 102)

TO0: HAF'IMl1 (MDR)
Attn:. Joanne M~cI ean
1000 Air Force Pentaoon
WAashington. DC 20330-1000

Dear N's. M~cLean.

Enclosed is the previously restricted LIMDIS document from AWC. -Lockheed and the C-5A."~

At ,'PA has cleared the document for public release.

Plcase let me knoxv if I can assist further,

Sincerely,

AN-NE M. O'CON-NOR, Archivist
AFHRA/RSA

Atch:

(1) Casc Study: Lockhieed and the C-5A, April 1 976
(2) Correspondence between AFT RA and AU/PA clearing the LIN4DTS Restriction



DEPARTMENT OF THE AIR FORCE
WASHINGTON, DC

24 July 2008

MEMORANDUM FOR: WASHINGTON HEADQUARTERS SERVICES

FROM: HAF/IMII (MDR)
1000 Air Force Pentagon
Washington DC 20330-1000

SUBJECT: Mandatory Declassification Review (MDR) Request, Your Case Number
07-M-2827, Air Force Case 07-MDR-102

The appropriate Air Force agency has reviewed your case 07-M-2821' and
AU/PA has cleared the document for public release (Atch 1).

Address any questions concerning this review to the undersigned at DSN 223-
2560 or COMM (703) 693-2560.

Mandatory Declassification Review Manager

2 Atch
1. AFHRAIRSA Memo, 20 May 08
2. Document for Review (U)



DEPARTMENT OF DEFENSE
WASHINGTON HEADQUARTERS SERVICES

1 155 DEFENSE PENTAGON
WASHINGTON, DC 20301-1155

OCT 0 9 2008

Defense Technical Information Center
Attention: William B. Bush
8725 John J. Kingman Road, Suite 0944
Ft. Belvoir, VA 22060-6218

Subject: OSD MDR Case 07-M-2827, DTIC Case DTIC-BC, USAF Case No. 07-MDR-102

Dear Mr. Bush:

We reviewed the enclosed document in consultation with the Department of the Air
Force (USAF) and the information you requested is provided in the table below:

Current Current Current Current Current Current
Controlling Controlling Distribution Overall Downgrading Declassification

Agency Official Control Classification Instructions Instructions
Statement Level

USAF USAF Records A
Official Release U N/A N/A

Unlimited

If you have any questions, contact me by e-mail at storer.robert@whs.mil or by phone at
703-696-2197.

Robert Storer
Chief, Records and Declassification Division

Enclosures:
1. DTIC request
2. USAF response
3. Document 2

U1




